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Cty TNHH MTV DVVH Khang Viét

Chuyén de 1. ‘
PHUONG PHAP AP DUNG DI|NH LUAT BAO TOAN KHOI LUGNG
VA BAO TOAN NGUYEN 16
A. NOI DUNG PHUGNG PHAP
1. N§i dung
Ap dung dinh luat bdo toan khdi lugng (BTKL): “Téng khoi lugng cdc chét
tham gia phdn ving bang tong khéi lugng cdc chét tao thanh”

biéu nay gidp ta gidi bai todn héa hoc mdt cdch don gidn, nhanh chéng
Xétphinding: A + B > C + D '
Taludncé: my + mg = me + mp (1) :

* Luu y: Diéu quan trong nha't khi 4p dung phuong phdp ndy d6 1a viéc phéi |
xdc dinh ding lugng cha't (khdi lwgng) tham gia phdn @ng va tao thanh (c6
chi y d€n cdc cha't két tda, bay hdi, dic biét 1a khoi lugng dung dich).

2. Cac dang bai todn thudng gip
H¢ qud 1: Bi&t t6ng khdi lugng chat ban ddu <> khdi Iugng chfft sdn phdm
Phuong phép gidi: m(ddu) = m(sau) (khéng phu thudc hidu sudt phdn ing)
H¢ qud 2: Trong phdn @ng c¢6 n chdt tham gia, n€u bi€t khoi lu’dng cla
(n - 1) chat thi ta dé dang tinh khéi lugng ctia chdt con lai.

H¢ qud 3: Bai todn: Kim loai + axit — mudi + khi

= . . T . e
mmum mklmloal mamon tao muoi

- Bi€t khdi lwgng kim loai, khéi lugng anion tao mudi (tinh qua sdn phim
khi) — kh6i lugng mudi :
- Bi€t khdi lugng mubi va khdi lugng anion tao mudi — khdi lugng kim loai
- Kh&i lugng anion tao mudi thudng dugc tinh theo s& mol khi thoat ra:
e Vdi axit HCI va H,SO, lodng
+ 2HCl — H; nén2Cl" < H,
+ H,SO; — H, nén SO4 ~ H,
e V6i axit H,SO, dic, néng va HNO3 S& dung phuong phép ion —
electron (xem thém phudng phdp bdo toan electron hoiic phuong phdp bio
todn nguyén t5)
He qud 3: Bai todn khit hdn hop oxit kim loai bdi cdc cha't khi (H,, CO)
So dd: Oxit kim loai + (CO, Hy) — rdn + hdn hgp khi (CO,, H,0, H,, CO)
Bdn chitla cdc phdn dng: CO + [0O] — CO,
H, + [O] - H,O
= n[0] = n(CO,) = n(H,0) - my, = My — My
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3. D4nh gi4 phwong phap bdo toan khéi lvgng

| Phuong phip bdo toan khdi lugng cho phép gidi nhanh dugc nhiéu bai todn
khi bi&t quan hé vé khdi lugng ciia cdc chdt trudc va sau phdn dng.
Dic biét, khi chua bi&t rd phdn @Wng x4y ra hoan toan hay khong hoan toan
thi viéc sif dung phuong phdp nay cang gitp don gidn héa bai todn hon.
Phuong phap bdo toan khdi lugng thudng dugc st dung trong cic bai todn
nhiéu chat.

4. Céc budc giai

- Lap so dd bién d6i cac chdt trudc va sau phan Gng.

:.m»c = > (khong cin bi€t phin dng 1

- TW gid thiét clia bai todn tim ) o
hoan toan hay khong hoan toan)

- Van dung dinh ludt bdo toan kh6i lugng d€ 14p phudng trinh todn hoc, két
hgp dit kién khdc dé 1ap hé phuong trinh todn.

- Gidi hé phuong trinh.

B. BAI TAP MINH HQA |

C#au 1: Hoa tan hoan toan 1,28 gam Cu vao 12,6 gam dung dich HNO; 60% thu

dudc dung dich X (khdng cé ion NHZ ). Cho X tdc dung hoan toan vdi 105

ml dung dich KOH 1M, sau dé loc bd két tha dugc dung dich Y. C6 can Y

duge chét rin Z. Nung Z d&n khdi lugng khong ddi, thu dudc 8,78 gam chat

rin. Ndng @6 phan trim clia Cu(NOs), trong X 1a

A. 28,66%. B. 30,08%. C. 27,09%. D. 29,89%.
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2013)
Hubng dén gidi:
Cach 1:

S6 mol Cu: 0,02 mol ; S8 mol HNO; 0,12mol
Ta c6 sd dd

0,105 mol
HNO?: KOH K&t tha co ChédtrinZ
Cu (0,12 | Dung 5 | Cu(OH) KNO .76 gam

(0’02 ’ . 16n hon r; 2| can 3 Nung KNOQ(& mol)

mol) | dich | misucu loc bd ay | (a mol)
mol) ' KOH (b mol)

X nén du KOH du i
(b mol)
ddy

Goi 2 13 s86 mol KNO, b 1a s6 mol KOH trong 8,78 gam chét rin (n€u chi ¢6
KNO, thi s6 mol 1)
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Ta cé pt: 852 + 56b = 8,78
Béo toan nguyén t8 K: a + b= 0,105 mol — a = 0,1 mol; b = 0,005 mol
Nhv viy s6 mol KOH phdn ng vdi HNO; du va Cu(NOs), (0,02 mol) 1&
0,1 mol vy HNO; pu v6i Cu 12 0,06 mol
Xétphdn tng cho pw Cu + HNO; (S6 mol H,O sinh ra = ¥ ngyos = 0,03 mol)
ta cé: ,
Cu (0,02) + HNO; (0,06 mol) — Cu(NO3;), (0,02) + SP khir + H,0(0,03 mol)
Bdo toan khéi lugng = my, s = 0,76 gam
Vay mygx = Mcy + M ggnnos — Mgkne = 12,6 + 1,78 = 0,76 = 13,12 gam
C%m Cu(NO;3), =0,02.188 :13,12.100% = 28,66%
= Dap dn A
Céch 2: Sp khit ta bi€t ngay gém N va O
Do dé : Ap dung bdo todn nguyén t6 N : npyno3 = Mg + NNsp khih)
= Nngpknin = 0,12 - a = 0,02 mol
Cu (0,02) + HNO; (0,06 mol) — Cu(NO;),(0,02) + SP khtt + H,0(0,03 mol)
Bt nguyén t8 oxi ta dugc: no = 0,03 mol va tinh tiép
Céch 3: Tuong tv cdch 2, sau khi tinh dude ny = 0,02 mol, ta ¢6 c¢dc tw duy khac
khd hop ly @€ suy ra no.
Ta bi€t Cu 12 kim loai y&€u do d6 sp khi chi gdm NO va NO,. Nh' viy nyno
=2: 3 va suy rang = 0,03 mol va tinh ti&p. '
Béo toan nguyén t6 O = no(spk)
N o = (5.0,02 = 2.0,02) : 2 = 0,03 mol
m dung dich sau = 12,6 + 1,28 - 0,02.14 - 0,03.16 = 13,12 gam
C%m Cu(NO;), =0,02.188 :13,12.100% = 28,66%
= Papdn A
Céu 2: Cho m gam mot oxit sdt phdn ng vira dd vdi 0,75 mol H,SO,, thu duge
dung dich chi chita mot mudi duy nhat va 1,68 lit khi SO, (dktc, sdn phdm
khit duy nhé't ctia $*°). Gi4 tri cia m 13

A. 24,0. B. 34,8. C. 10,8. D. 46,4.
(Trich dé thi tuyén sinh Pai hoc khéi B ndm 2013)
Huéng dén gidi:
Céch 1: Quy d6i hdn hgp Gém Fe (x mol); O (y mol)
Fe —>Fe™ +3e 0 + 2 — OF
X 3x y 2y
S*  + 2e— S™
0,075 0,15
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- Biotoane:3x =2y +0,15.
Bio toan nguyén t8 S: Nsgusos = Nsudn + Nsson=> 0,75 = 1,5% + 0,075
= x=0,45;y=0,6 =>m=0,45.56 +0,6.16 = 34,8 gam
= DbapanB
Cach 2:
B4o toan nguyén t8 S: ngsos) = nS(MUOI) + Ngs0n => Nsmusn = 0,675 gam

— nFe** (mudi) = 0,45 mol = npc(oxn)
S8 mol HZO sinh ra = nstm =0, 75 mol
Béao toan nguyen to O no( (,,m, = no(mum)+no(nm) + no( 502) — Nogaxiy
‘ —40675+075+OO752 0754 0,6 mol
=>m= 045 56+0616 34,8 gam
= DPap 4n B
Cach 3 :
BT S c6: nFe (S04 = o, 75 0 075) 3=0, 225 mol e nFL = 045 mol

BTeco no = (0,45.3 — 00752) 2= O6m01

—> m =0, 45 56 + 0,6.16 = 34,8 gam

= Dap 4nB

. Céu 3: Hon hop X ¢ khdi lugng 82,3 gam gbm KCqu, Ca(ClO3)2, CaClz va
KCl Nhiét phian hoan toan X thu du’dc 13,44 ht Oz (dktc) chat ran Y gdm
CaC12 va KCL Toan bd Y tdc dung VUa du vdl 0 3 ht dung dlCh K2C03 IM
thu dugc dung dich Z. Lugng KC1 trong Z nhleu gap 5 lan lu’dng KCl trong
X. Phin trarn kho1 lugng KCI trong X B

A.25,62%. B.. 12 67% C 18 10% L D429 77%
‘ ' ¥ Trzch de tht tuyén wnh Daz hoc khéi A ndm 2012)
Hzto’ng dén guu
CaCl; + K;CO; — CaCO3 + 2KCl
0,3 0,3 ' 0,6
- 868 mol O, = 0,6 mol, kh&i lugng O, = 19,2 gam
Ap dung PLBTKL ta c6:

T8ng khdi lugng CaCl, va KCl trong Y = 82,3 - 19,2 = 63, l gam
Mit khéc : s86 mol CaCl, trong Y = s6 mol K,CO; = 0,3 mol
Khdi lugng CaCl, trong Y = 33,3 gam

Vay khdi lugng KCl trong Y = 63,1 — 33,3 = 29,8 gam

S6 mol KCl trong Y = 29,8/74,5 = 0,4 mol.

Ta c6 tdng s6 mol KCl trong Z = 0,3.2+0,4 = 1 mol



Cty TNHH MTV DVVH Khang Viét

Suy ra s6 mol KCl trong X = 1/5 = 0,2 mol
Khéi lugng KClI trong X = 14,9 gam = %khdi lugng KCI = 18,104%
= PapanC

Cau 4: P61 5,6 gam Fe trong khong khi, thu duge hdn hgp chdt rin X. Cho toin
bo X tdc dung v6i dung dich HNO; loang (dw), thu dudgc khi NO (sén pham
khtt duy nhat) va dung dich chita m gam mudi. Gid tri ctia m 1a:

A. 18,0. B.22,4. C.15,6 D. 24,2
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2012)

Hu’é'ng ddn gidi:
S& mol Fe = 0,1 R :
So d6 phan ting: Fe —*>2—hh X —™% 3 Fe(NO,), + NO + H,0

Ap dung PLBT nguyén t& Fe ta c6: NFeNOg); = Bpe = 0,1 mol ;
=>m=242gam = DapanB

Céu 5: Dot chdy hdn hgp gom 1,92 gam Mg va 4,48 gam Fe vdi hdn hdp khi X
gdm Clo va Oxi, sau phan tng chi thu dugc hdn hop Y gdm céc oxit va mudi
clorua (khdng con khi du) hoa tan Y biing mdt lugng vira dd 120 ml dung
dich HCI 2M, thu dugc dung dich Z. Cho AgNO; du vao dung dich Z, thu
dugc 56,69 gam ké&t tiia. Phin trim thé tich cdia Clo rong hdnhop X 1a

A. 51,72%. B. 76,70%. C. 53,85%. D. 56,36%.  ;
(Trich dé thi tuyén sinh Pai hoc khéi B nam 2012)
Huéng dén gidi: ‘

Sd d6 phén tng:

Mg: 0,08 O.: x mol
{ g +X{ 2 »Y{OXH+HC1024mol 7+ AgNO, du

Fe: 0,08 Cl,: y mol muoi
2+
— 56,69 gam Ag + Mg
AgCl |Fe™

Hbn hop Y gdm cdc oxit vd mudi clorua (khdng con khi dw) —Mg, Fe va
khi O,, Cl, déu hét

Ta c6: (2.y +0,12.2).143,5 + 108.n4, = 56,69

(Bdo toan nguyén t6 Cl va khdi lugng két tiia)

4.x =0,12.2 (Oxit phdn Gng vdi dung dich HCL: O, + 4H" — 2H,0)

0,08.2 +0,08.3 =4.x + 2.y + 1.nAg (Bdo toan electron)

Khi d6: x = 0,06 mol; y = 0,07 mol; na, = 0,02 mol.

%V ci, = 0,07/(0,07 + 0,06).100 = 53,85% = Pdp 4n C
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Céu 6: D&t chdy hoan toan 17,4 gam hdn hgp Mg va Al trong khi oxi (dv) thu

dugc 30,2 gam hdn hgp oxit. Thé tich khi oxi (dktc) d& tham gia phan ng 1a:
A. 17,92 1it B. 4,48 lit C.11,201it D. 8,96 lit

(Trich dé thi tuyén sinh Pai hoc khé'i A ndm 2011)

Hudéng dén gidi

Ap dung BPLBTKL ta cé: rno2 = Mg — My = 30,2 - 17,4 =128 (g)

= n, = l—2—3§= 0,4mol = V, =0,4224=28,96lit = Dap an D.
0,7 39 , 0, :

Céu7: Bun néng m gam hdn hgp Cu va Fe c6 i 1& khoi lugng twong dng 7 : 3

v6i mot Iugng dung dich HNO;. Khi cdc phdn ng két thic, thu duge 0,75m
gam chitrin, dung dich X va 5,6 lit hdn hgp khi (dktc) gdm NO va NO,
(khong c6 sin pham khit khdc ctia N*). Bi&t lugng HNO; di phéan ting 12
44,1 gam. Gid tri ca m 1a

A. 44.8. ' B. 40.5. C. 33,6. D. 50,4.

(Trich dé thi tuyén sinh Pai hoc khéi A niim 2011)
Huéng déin gidi

Khé&i lugng Fe = 0,3m gam va khdi lugng Cu = 0,7m gam
Sau phédn tng cdn 0,75m gam = Fe chi phdn @ng 0,25m gam Fe du viy sau
phan tng chi thu dugc mudi Fe**

Ta cé: nHNOg = 097 5 nNO + nN02 = 0,25, 86 mol cﬁa FC(NO3)2 = 9,_?2_1’1'1—
Sa dd pu :
Fe + HNO, — Fe(NO,), + NO+NO,
0,25m - 0.7 0,25m 0,25
56 56
A A ~ . 0,25m
Ap dung PLBT nguyén td N ta c6: 0,7 = 2. o +0,25=>m =504 (g)

= Pap anD.

Cau 8: Cho hoi nuéc di qua than néng dd, thu dugc 15,68 lit hdn hgp khi X

(dktc) gdm CO, CO, va H,. Cho toan b X tic dung hét v6i CuO (du) nung

néng, thu dugc hdn hgp chdt rin Y. Hoa tan toan bd Y bing dung dich HNO;

(lodng, dw) dugc 8,96 lit NO (sin phdm khif duy nhit, & dktc). Phin trim thé

tich khi CO trong X 1a: '

A. 18,42% B. 28,57% C. 14,28% D. 57,15%
(Trich dé thi tuyén sinh Pai hoc khé'i B ndm 2011)
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Hudng dén gidi
H0 + C —£5CO+H,
X X X
2H,0 +C —%— CO, + 21,
2y y 2y
Ta cé : nx = 0,7 mol = 2x + 3y = 0,7 (1
* hhX {CO, H,} + CuO — Cu + HNO; — 0.4 mol NO.
CO+CuO — CO, +Cu
H, + CuO — H,0 +Cu
3Cu + 8HNO; — 3Cu(NO;), + 2NO + 4H,0
0,6 0,4
Trong phén @ng khtt oxi kim loai b&i CO, H,
Ta co: Nicon,, = Nowongcuoy =Ny =0,6 mol = 2x + 2y = 0,6 (2)

T (1), (2) =>x=02; y=0,1
Viy : %Veo = %%.lOO%: 28,57% = Pap an B.

Céu 9: Hap thu hoan toan 2,24 lit CO, (dktc) vao 100ml dung dich gGrh K,CO;
0,2M va KOH x mol/lit, sau khi cdc phdn tng xay ra hoan toin thu dugc
dung dich Y. Cho toin bd Y tdc dung v6i dung dich BaCl, (dw), thu dugc
11,82 gam k&t tha. Gi4 tri clia x 1a;

A. 1,0 B.14 C.1.2 D. 1,6
(Trich dé thi tuyén sinh Pai hoc khdi B niim 2011)
Hudng dan gidi
Tacé: n = 0,1 mol; n :&g:O%mol n =(,02 mol
co, = ™ » TBaCO3 T gy ’ » TK,COq ’

Khi suc CO; vao dung dich hdn hdp gbm K,CO; va KOH, gia st chi Xay ra

phan dng:
CO, +2KOH — K03 +H,0
0,1 0,1

= nK2C03 (trong dung dich ) = 0,1 + 0,02 = 0,12 mol

BaCl, + KL£0O; — BaCO;d + 2KCI
0,12 0,12
Ta thdy: ny = 0,12 # ny g2 cho = 0,06 mol
Vay trong phn ting CO, véi KOH ngoai mudi K,CO; con ¢6 mudi KHCO;.
Ap dung dinh ludt bdo toan nguyén 6 C ta c6:



Kjj thudt gidi nhanh BTTN Héa dqi cuong - v6 co - Pé Xudn Hung

nC (trong CO5) + nC (trong K2CO3) = nC (trong BaCO3) + nC (trong KHCO3)
—50,1+0,02=0,06+a (ala s mol KHCOs)
= a =0,06
CO, + KOH — KHCO;
0,06 . 0,06 0,06
CO, + 2KOH — K,CO; + H,O
0,04 0,08

=> non = 0,14 mol = [KOH] = 00114 1,4M = Pép 4n B.

)

Céau 10: Hon hdp X gom Fe(NOs),, Cu(NOs), va AgNO;. Thanh phan % Khoi

lugng cua nito trong X 1a 11,864%. C6 thé diéu ché du’dc t0i da bao nhiéu
gam hdn hop ba kim loai tir 14,16 gam X? ‘ ‘

A. 10,56_gam B. 7,68 gam C. 3,36 gam ‘ D 6,72 gam
‘ Trich dé thi tuyén sinh Pai hoc khoz B nam 2011)
Huédng dén gidi
Taco %N—ll 864%:>mN 14, 16%—35—‘i = 1,68 (g )
:> ny = 0,12 mol = n _ =0,12mol
‘ NO3

Tacsimg=my-m _ = 1416-01262=672 (g'j - Dép’ é‘i{b.;
3

Cau 11: Hoa tan hoan toan m gam hdn hdp X gom Na va K vao dung dich HC1

du thu du‘dc dung dich Y. C6 can dung dich Y thu dugc (m + 31 ,95) gam hdn
hop chdt rin khan. Hoa tan hdan tdan 2m gam hdn hop X vao nudc thu duge
dung dich Z. Cho tir tir hét dung dich Z vao 0, 5 lit dung dich CrCl; IM dén
phan dng hoan toan thu dugc két tia c6 khdi hro'ng Ia

A. 54,0 gam. B. 20,6 gam. C. 30,9 gam. D. 51,5 gam.
(Trich dé thi tuyén sinh Cao ding nam 2011)
Huéng dén gidi

- Ta ¢6: Mg = Mg+ mcr < (m+31,95) =m+ mC]_ = mcr =31,95 gam

10

x 31,95
T hon hgp Na, K ¢c6 Q= =2">=0,9mol
rong m gam hén hgp Na, K ¢6 ngcvw =1 . 155 mo
Trong 2m gam hon hdp Na, K ¢6 n na = n- = 1,8 mol = N

cr** + 30H — Cr(OH);
05 1,5 0,5
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Cr(OH); + OH™ — Cr(OH), (tan)

0,3 0,3
Vay NeroH), = 0,5-0,3=0,2mol = Meomy, = 0,2.103 = 20,6¢g

= DPap an B.

Céau 12: Cho m gam NaOH vao 2 lit dung dich NaHCO; ndng d6 a mol/l, thu
dugc 2 lit dung dich X. L&y 1 lit dung dich X tdc dung véi dung dich BaCl, (dw)
thu dugc 11,82 gam két tha. Mt khéc, cho 1 lit dung dich X vio dung dich
CaCl, (du) rdi dun néng, sau khi két thic cic phan dng thu dugce 7,0 gam két
tia. Gid tri clia a, m tuong Gng 1a :

A. 0,04 va 4.8. B.0,07va32. C.0,08va4,8. D. 0,14 va 2.4,
(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2010)
Huéng dén gidi

Ta c6: nBaCOz = 0,06 mol, nCaCO3 = 0,07 mol

Phuong trinh phdn wng: NaOH + NaHCO; —— Na,CO; + H,0 (1)
Ap dung PLBT nguyén 5 C, s6 mol C trong hai k&t tia phai bing nhau. Ma
ta thdy 0,06 mol = 0,07 mol = Sau phén ng (1) NaHCO; con du. Viy trong
dung dich X ¢6 HCO5 va CO5>.

* Khi cho dung dich BaCl? (dw) vao X:

NaOH + NaHCO; —— Na,CO; + H,0 nH

0,06 mol 0,06 mol 0,06 mol
Ba®* + CO;* — BaCO:d : (2)
0,06 0,06 mol

= m=0,06.2.40 = 4,8g
* Khi cho dung dich CaCl, (dv) vao X rdi dun néng:

2NaHCO; —-C 5 Na,CO; + CO,T + H,0 3)

0,2mol 0,1 mol

CaCl, + Na,CO; ———> CaCO; + 2NaCl 4)
0,7 mol 0,7 mol

Ta c6: s6 mol Na,COs (4) = s6 mol Na,CO; (1) + s6 mol Na,CO; (3)

=> s6 mol Na,CO; (3)=0,7 - 0,6 = 0,1 mol

= 56 mol NaHCO; trong 1 lit dd = s8 mol NaHCO5 (1) + s6 mol NaHCO; (3)
=0,6 +0,2=0,8 mol

= a=0,8.2/2=0,8 mol/l

— Pap 4n C.

11
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Cau 13: Hon hgp khi X gém N, va H, c6 ti kh6i so v6i He biang 1,8. Dun néng
X mot thdi gian trong binh kin (c6é bdt Fe lam xiic tdc), thu duge hén hgp
Kkhi Y c6 i khdi so v6i He bing 2. Hiéu suit clia phdn ¢ng t6ng hgp NH; 1a

A. 50%. B. 36%. C. 40%. D. 25%.
(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2010)
Hudng dédn gidi
Céach 1:

Tacé: Mx=184=72 My=24=8
St dung sd dd dudng chéo ta c6:

N228 52 my, 52

1

7,2 ”

TN n 20,8 4
H2 20,8 H

— Gia st ban ddu c6 1 mol N, va 4 mol H,

= Mppx = mNZ + mH = 128 +4.2=36 (g)

Ap dung PL bio toan khéi lugng ta c6:

mx—mY:>36 ny. My:>36 ny.8 = ny = 4,5 mol

t()

Pd : N, + 3H,
Duya vao pif ta c6

2NH;

1 mol N, phan ttng thi sau phdn ¢ng s6 mol hdn hgp gidm 4 — 2 =2 mol
Vay x mol N, phin @ng thi sau phdn ¢ng s& mol hén hgp gidm 5 - 4,5 = 0,5 mol
= )(-—-9—5§ =0,25 mol = H—QTZ-S— 100% = 25%
Cédch 2:
Chon s6 mol ctia hdn hgp 1a 1.
Goi s6 mol ciia N, 12 x, thictia Hy 1a 1 — x, s6 mol N, phdn @ng 12 a

l()

N, + 3H, 2NH;,
Ban dau: a l-a
Phin tng: X 3x 2x
Sau phdn tng: a-x 1-a-3x 2%

Hénhdp X: 28a+2(1-a)=1,84 = a=0.2

HOnhdp Ycésdmolla:a—x+1—a—3x+2x=1-2x
my = (1 — 2x)2.4 ma myx = my (DLBTKL)

= (1-2x)2.4=1,84 = x=0,05.

12
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Hiéu sudt phdn ting = %—’%S—XIOO =25%

= PapanD. .

Céu 14: Cho ludng khi CO (du) di qua 9,1 gam hdn hgp gdm CuO va AlLO;
nung néng dén khi phdn Wng hoin toin, thu dugc 8,3 gam chdt rin. Khoi
ltgng CuO c6 trong hdn hop ban ddu 1a

A. 0,8 gam. B. 8,3 gam. C. 2,0 gam. D. 4,0 gam.
(Trich dé thi tuyén sinh Pai hoc khéi A)
Hubng dan gidi
Ap dung dinh luat bio toan khi lugng:
0,8

mo=9,1-83=0,8(g) = no= TG{ = 0,05 (mol)

= nNceo=nop= 0,05 (mol) = mc,o=0,05.80 =4 (2)
= Ddp an D.

Céau 15: Cho 3,68 gam hdn hgp gdm Al va Zn tdc dung v6i mot lugng vira dd
dung dich H,SO, 10% thu dugc 2,24 lit khi H, (& dktc). Khoi lugng dung dich
thu dugc sau phdn tng 1a
A. 101,48 gam. B. 101,68 gam.  C. 97,80 gam. D. 88,20 gam.

(Trich dé thi tuyén sinkh Bai hoc khéT A)
Hubng déin gidi

. 2,24
Ta c6: nH2804: nH2 = 4 =0,1 mol
o 9,8x100
= My, 50, = 0,1x98=9,8gam = Myq 1,50, ZT: 98 gam

Ap dung dinh luat bio toan khdi lugng:

Mipén hgp KL + mdd sto4 = Myq sau phén tng + mHZ

= M4d suu phian tng = Mhgn hop KL m g H,S0,4 - mH2

=3,68 +98 - 0,1x2 = 101,48 gam
= Dép 4n B.

Céu 16: Nung néng m gam PbS ngoai khong khi sau mdt thoi gian, thu dugc
hén hop rén (c6 chita mdt oxit) ning 0,95 m gam. Phin trim khéi lugng PbS
da bi d5t chdy 1a
A. 74,69 % B.9500%  C.2531% D. 64,68 %

(Trich dé thi tuyén sinh Pqai hoc khéi A)

13
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Huéng dén giai
m(g) —2— 0,95m (g) hh (PbO va PbS du) + SO,
Ap dung PLBTKL ta cé:
mo= m— 0,95m = 0,05m (g) = no = 3,125.10°m (mol)
Ta c6: Npbs phin tng = Npro = Mo = 3,125.107m (mol)
3,125.107m.239.100%

= %PbS (da bi dot chdy) = = = 74,69%
m

= Pdp an A.

Cau 17: Hoa tan hoan toan 2,9 gam hdn hgp gém kim loai M va oxit cta né vao

nudc, thu dugc 500ml dung dich chita mot chdt tan c6 ndng d6 0,04M va
0224 litkhi H, (8 dktc). KimloaiM1a
A.Ca ~ B.Ba C.K b D. Na

R . (Trich dé thi tuyén sinh Dai hoc khoi B)
Huéng dén gidi ‘
‘M amol - '
M0, : bmol

2M + ZHHZO — 2M(OH), + nH,
B R na
a. Coa —_—
3
M,0, + nH,0 — 2M(OH),
b 2b :

. na , o
Ta c6: ny =—=0,01l = na=0,02 (D)

2 2

14

Va: a+2b= 05004 0,02 = na+2nb= 002n
= nb=0,0In-0,01 (2)
Mit khéc: Ma+(2M+16n)b 2, 9 = Ma + 2Mb + 16nb 2,9 3
Thé (2) vao (3) ta dudgc: ;
Ma + 2Mb + 16(001n-001)—29 = Ma+2Mb+Ol6n~306
= M(a + 2b) + 0,16n = 3,06 = 0,02M + 0,16n = 3,06
= M+ 8n=153
Lip bang:

n 1 2 3

M 145 137 129

= M la Bari (Ba) = Ddp an B.
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CAu 18: Kh hoan toan mdt oxit sit X & nhiét dd cao can vira dd V lit khi CO (8
dktc), sau phdn @ng thu dugc 0,84 gam Fe va 0,02 mol khi CO,. Cong thic
cla X va gid tri V 1an lugt 12

A. FeO va 0,224 B. Fe,0O5;va 0,448
C. Fe;0O4 va 0,448 D. Fe;0,4 va 0,224
(Trich dé thi tuyén sinh Cao ding khdi A,B)
Huéng din giai

Ta cé: nco phin ng = Neo, = 0,02 mol = Vc02 = 0,448 lit
Mitkhdc: No(irong oxit) = Nco phiin tng = nc02 =;,O’02 mol

Va: np.=0,84:56 =0,015(mol)
Goi cong thic tdng quat cla oxit 1 Fe,Oy:
x _np 0,015 3

Tile: — = =< = X 1a Fe;0, = Ddp an C.
y n, 002 4

Céau 19: Nung néng 16,8 gam hdn hgp Au, Ag, Cu, Fe, Zn vdi mdt lugng du khi
O,, d&n khi cdc phan tng x4y ra hoan toan, thu dugc 23,2 gam chit rin X.
Thé tich dung dich HCI 2M vira ¢t d€ phan @ng v6i chatrin X 1a

A. 600ml. B. 200ml. C. 800ml. D. 400ml.
(Trich dé thi tuyén sinh Cao ding khéi A,B)
Huwéng din giai

Theo PL bio toan khdi lugng :

Mg, = 23,2-16,8=6,4(g) = no=6,4/16 =0,4 mol

Phén tng ctia HC1 v6i chi't rin X c6 thé dugc bi&u dién vdi sd db:
0" + 2H' - H,0

0,4 0,8

Viar= 0,8:2 = 0,4 (lit) = 400 (ml) = Ddp 4n D.

Cau 20: Cho 11,36 gam hdn hgp gdm Fe, FeO, Fe,0; va Fe;O, phdn tng hét
véi dung dich HNO; lodng du, thu dugc 1,344 lit khi NO (sdn phAm khir duy
nhit) & (dktc) va dung dich X. C6 can dung dich X thu dugc m gam mudi
khan. Gid tri cia m 1a:

A. 38,72 B. 35,50 C. 49,09 D. 34,36.
Huéng din gidi:
1,344
Tacd: n = ——— =0,06 mol
NO 924 ,

Sd db phén ng:
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Fe, FeO, F6203, Fe304 + HNO3 —> Fe(NO;)x + NO + Hzo
Goi x 13 s6 mol Fe(NO;);
Ap dung dinh luit bdo toan nguyén & N, ta c6:

nN (trong HN03) = nN (trong Fe(NO3 )3) + nN(tmng NO) = (3X + 0’06) mol
R 2 . 1 1
Dua vio sd do ta thay: Ny 0= ~2—nHNO3 = 5—(37( + 0,06) = (1,5x + 0,03) mol
Ap dung dinh luat b3o toan khi lugng, ta c6:
My + Mo, = MreNog); T Mo T Mhy0

= 11,36 + (3x + 0,06).63 = 242x + 0,06.30 + (1,5x + 0,03).18
= x=0,16 mol = MEeNO,); = 0,16.242 = 38,72 (g) = Dap an A.

Céu 21: Hoa tan h&t 7,74 g hdn hop bot Mg, Al bing 500ml dung dich hdn hgp
HCI 1M va H,SO, 0,28M thu dudc dung dich X va 8,736 lit H, & (dktc). Cd
can dung dich X thu dugc lugng mudi khan 1a:

A. 38,93 gam B. 103,85 gam  C.2595gam =~ D. 77,86 gam.
Huéng din gidi
Taco: ny,_ = 8,736 = 0,39 mol
2 22,4

Nycy = 0,51 = 0,5 mol
Ny so, = 0,28.0,5 = 0,14 mol

Ap dung dinh luit bio toan khdi lugng:

My + Mycy + My 50, = Mmudi + My,

= M= 7,74 +0,5.36,5 + 0,14.98 - 0,39.2 = 38,93 gam = Dap an A.
Céu 22: Hoa tan hoan toan hdn hgp gSm 0,12 mol FeS, va a mol Cu,S vao axit
HNO; vira dd, thu duge dung dich X (chi chifa 2 mu6i sunfat) va khi duy nhat
NO. Gi4 tri ctia a 1a: .
A. 0,04 B. 0,075 C.0,12 D. 0,06.

Huéng din gidi
Ta c6 s6 dd: 2FeS, —TN%__ Fe (SO,)s
0,12 0,06
+HNO3

Cu,S ————2— 2CuS0O,
a 2a
Ap dung dinh luat bdo todn nguyén (5 S:
0,122 +a =0,06.3+2a—a=0,00mol = Pap an D.

16
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Céu 23: Nung hén hop bot gdm 15,2g Cr,0; va m(g) Al & nhiét d6 cao. Sau khi
phin Wng hoan toan, thu dugc 23,3g hdn hop rin X. Cho toan bd hén hop X
phdn tng véi axit HCI du thodt ra V(I) khi H, (dktc). Gi4 tri cla V 1a:

A. 4,48 lit B. 7,84 lit C. 10,08 Iit D. 3,36 1it.
(Trich dé thi tuyén sinh Pai hoc khdi A)
Hudng dan gidi
Ta cé: Dep0, = % =0,1 mol
Ap dung dinh luat bio toan khéi Iugng:

M= My, — mcr203 =233 - 152 = 8,1 (g) = Ny = %7]: =0,3 mol

Phin dng: 2A1+Cr,0; —“— 2Cr + ALO,
02 0,1 02 01
Al du: 0,3 - 0,2 = 0,1 mol
Vay hén hop X gdm: { Cr: 0,2 mol
AL O3: 0,1 mol
* Hon hop X + dung dich HCI:
2A1 + 6HCl — 2AICL + 3H,7T

0,1 0,15
Cr + 2HCI— CrClL, + H,T
0,2 0.2

=y = 0,15+ 0,2 = 0,35 mol — VH = 7,84 lit
2

= Dép dn B.

C. BAITAP AP DUNG

Céu 1: Hoa tan hoan toan 2,81g hén hgp gdm Fe,0;, MgO, ZnO trong 500ml
dung dich H,SO,4 0,1M vira di. C6 can dung dich sau phdn ¢ng thi thu dugc
bao nhiéu gam mudi khan:

A.6,81g B.4,81g C.3,8lg D.5,81g.
(Trich dé thi tuyén sinh Pai hoc khéi A)
Huéng din giai

Ta c6: Nyo = Ny,s0, = 0,1.0,5 = 0,05 mol
Ap dung dinh ludt bdo toan khéi lwgng: my, + My,50, = Myy,0 + M

= m=2,81+0,05.98 - (0,05.18) = 6,81 (g) = Dép an A.

17
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Céu 2: Cho 24,4g hdn hdp Na,CO; va K,CO; tdc dung vira dd véi dung dich
"~ BaCl,. Sau phan tng thu dugc 39,4g k&t tha. Loc tich k&t tia, c¢d can dung k
dich thu dugc m gam mudi clorua. Gi4 tri cia m la:
A. 2,66 B. 22,6 C.26,6 D. 6,26.
Huéng din giai

~Tacé: n =g, 0. = =

Ap dung dinh luat béo toan khdi lugng: mu + My, = Mictua + M

=D m= 244+02208 394 = 266gam = DapanC
Cau 3: Cho 0 52 gam hdn hop 2 kim loai Mg va Fe tan hoan toan trong dung
d1ch HZSO4 lodng, du thdy c¢6 0,336 lit khi thoét ra (dktc) Kh01 lugng hdn
hogp mudi sunfat khan thu dugc la:
A2 gam . B.24gam k C.3,92 gam D. 1,96 gam.
Hudng din giai ' o
Ta c6 mudi thu dugc gom MgSO, va FeSO,.

Theo dinh ludt bdo toan khdi lugng: Mupusi = Miimloai + ‘msoz“ (1)
: : ‘ 4

‘Ta co :nHZ = 9916— = 0,015 mol

22,4
Phuong trinh phan Gng: Mg + H;S0; ——> Mg™* + SO.” + H,T
Fe + H,S0, — > Fe®* + SO/ + H,T
Theo phudng trinh phin Ung ta c6: n oo =Ny, = 0,015 mol
4

Tir (1) = muusi=0, 52 4+0,015.96 =1,96 gam — Dap an D
Céau 4: Suc h&t mot lu’dng khi clo vao dung dich hon hgp NaBr va Nal, dun néng thu
dugc 2,34g NaCl. S§ mol hon,hcjp NaBr va Nal da phan ting la:
A.0,1 mol B. 0,15 mol C. 0,02 mol D. 0,04 mol.
Hudéng din giai
Ap dung dinh luat bdo toan nguyén t& Na ta c6:
2,34

Npagr + NNal = NNa = 22— =0,04 mol
NaB Nal NaCl 58,5

= Pédp an D.

Céu 5: Cho 16,3g hdn hgp 2 kim loai Na va X tdc dung hét v6i HCI lodng, du
thu dugc 34,05g hdn hop mudi khan A. Thé tich H, thu dugc 1a bao nhiéu 1it?
A. 3,36 B.5,6 C.84 D. 11,2

18
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Huwéng din giai

Ta c6: Mmusi = Mim loai + mCl

=>m _ =34,05-163=17,75 = n _ =0,5mol
Cl Cl

Phuong trinh phan @ng:
2Na + 2HCl—— 2Na* + 2CI" + H,
2X + 2nHCl — 2X™ + 2nCI" + nH,

Theo phuong trinh phin ng ta cé: Ny, = -l—n =—0,5=0,25 mol

1
2 ¢ 2
= VH = 5,6 (lit) = Pdp 4n B.
2

Céu 6: Hoa tan 10,14g hop kim Cu, Mg, Al biing mot lugng vira di dung dich
HCI thu dugc 7,84 lit khi A (dktc) va 1,54g chdt rin B va dung dich C. C6
can dung dich C thu dugc m gam muéi. Gi4 trj cia m 1a:

A. 3345 B. 33,25 C. 32,99 D. 35,58.
Hudng din gidi
B 7,84
Tacéd n, =——=035mol >n__= 2n, =2.0,35=0,7 mol
2224 C 2

Theo dinh ludt bdo toan khéi lugng:
Mm=mosw+ m__ = (10,14~ 1,54) +0,7.35,5 = 33,45 gam

— Dép 4n A. |
Céu 7: Hoa tan 28,4g hdén hgp 2 mudi cacbonat ciia 2 kim loai thudc nhém IA
‘ bing axit HCI thu dugc 6,72 lit khi (dktc) va dung dich A. T8ng khéi lugng 2
mudi clorua trong dung dich thu dugc la:
A. 3,17 B. 31,7 C. 1,37 D. 7,13.
Hudéng din gidi
Goi cdng thitc chung ctia 2 mudi cacbonat kim loai nhém IA 1a ﬁzCO’3
R2CO, +2HCl - 2R Cl + CO, + H,0

B} 6,72 ) ‘
Ta cé: fy,0 =Nco, :5—2—,2 = 0,3 mol; nye = 2nCO2 = 0,6 mol
Ap dung dinh ludt bdo toan khdi lugng ta cé:

My + Mycy = m + mCO2 + mHZO

= m=1284+0,6.36,5-(0,3.44 +0,3.18) = 31,7 (g) = P4dp 4n B.
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Ca

u 8: Tron 5,4 gam nhdm v4i 6,0 gam Fe, 0, rdi nung néng d€ thyc hién phin
ting nhiét nhom. Sau phin #ng ta thu dugc m gam hdn hop chdt rin. Gid tri

4 ~
cia m la:

“A. 2,24 gam B. 9,40 gam C. 10,20 gam D. 11,40 gam.

Hudng din gidi
Theo dinh lut bdo toan khoi lugng
Ta c6: Myp sau = Mpp 1ruge = 3,4 + 6,0 = 11,4 gam

Céu 9: Théi mot ludng khi CO du qua 6ng st dyng m gam hdn hdp gdm CuO,

Fe,0s, FeO, Al,O; nung néng thu dudgc 2,5g chat rin. Toan bd khi thodt ra
suc vio nudc voi trong du thiy c6 15 gam két tia tring. Khoi lugng cla hdn
hdp oxit kim loai ban ddu 1a:
A. 7,4 gam B. 4,9 gam C.9,8 gam D. 23 gam.

' Huéng din giai
C4c phuong trinh héa hoc:
M,0, + yCO —5—> xM +yCO,

" Ca(OH), + CO, —> CaCO; + H,0

Theo dinh luit bio todn nguyén 3 ta c6:

Nogrong oxiy = Nco = Ngo, = Neuco, = —l—§—= 0,15 mol
3100

ma: Moxit = Miim loai + Moxi

= M= 2,5 +0,15.16 = 4,9 gam

= DPap an B.

Cau 10: Mot dung dich chita 38,2g hdn hgp 2 mudi sunfat ciia kim loai kiém A

20

va kim loai kiém th8 B tdc dung vita d v6i dung dich BaCl, thu dugc 69,9g
k&t tiia. Loc bd k&t tha va ¢ can dung dich sau phdn ng thu dudc bao nhiéu

gam mudi khan:

A.3,07 B. 30,7 C. 7,03 D. 70.3.
Huéng din gidi
) 69,9
Ta co6: nBaC12 =nBuSO4 = —i-g = 0,3 mol

Ap dung dinh luit bao toan kh&i Iugng: mugnhep + Mp,c, = My + M
= M = Mpgn hop + mBaC12 — Mggiga = 38,2 + 0,3.208 - 69,9 = 30,7 (g)

= Ddp an B.
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Céu 11: Cho 6,2g hdn hgp gdm mdt s8 kim loai kiém vao dung dich HCI dv thu
dugc 2,24 lit H, (dkic). C6 can dung dich thu dugc sau phédn ng s& thu dugc
bao nhiéu gam chat rin:

A. 1,33 B.3,13 C. 133 D. 3,31.
Huéng din giai:

Tacé ny, =—2£4~=0,1m01
2 224
Ma: n _=2n, =2.0,1=0,2mol
cl 2

= Mumusi = Miim joai + mCl_ =6,2+0,2.35,5=13,3(g) = Pap 4n C.

Céu 12: Hoa tan hét 1,72 gam hdn hgp kim loai gdm Mg, Al, Zn va Fe bing
dung dich H,SO, lodng thu dugc V lit khi § (dktc) va 7,48g mudi sunfat khan.
Gid tri cia V la:

A. 1,344 B. 1,008 C. 1,12 D. 3.36.
Huéng din giai:
Ta c6: Mg = Miim 1ogi + ms , = msoi‘ =748~ 1,72=5,76 (g)

Ta c6 56 d6: H,SO; — H, + SO
e = 276 =0,06 mol = V =1,344 (lit)

so” 9 H,
= Dépdn A.

Céu 13: Cho 2,81gam hén hop A gdm 3 oxit Fe,03, MgO, ZnO tan vita dii trong
300ml dung dich H,SO, 0,IM. C6 can dung dich sau phin tng, kh&i wgng
hdn hgp cdc mudi sunfat khan tao ra Ia:

A. 3,81 gam B. 4,81 gam C. 5,21 gam D. 4,8 gam.
Huéng din gidi
Ap dung dinh ludt bdo toan khoi Ivgng: my, + My, 50, =Mh,0 + Mg

> 0n =n
Hy

= Mpyai = Mg+ mstO4 - mHZO
Trong d6: 4,0 = PHys0, = 0,3.0,1 = 0,03 mol
Vay: mpuei=2,81 +0,03.98 - 0,03.18 = 5,21 gam => Ddp 4n C.
Céu 14: Hoa tan h&t 10g hdn hgp mudi cacbonat MgCO;, CaCOs, Na,CO;,
K,CO; bing dung dich HCI du thu duoc 2,24 it khi (dktc) va dung dich Y. C6

can dung dich Y thu dudc x gam mudi khan. Gid tri ctia x 1a:
A.12 B. 11,1 C. 11,8 D. 14,2.
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Huéng din gidi

Ta c6: nyc = 2nCO2 =2. %’52——3— = 0,2 mol; Dyo = Ngo, = 0,1 mol

’

Ap dung dinh ludt bdo toan khdi lugng: my, + My =m + Mg + My o

= m=10+0,2.36,5-(0,1.44 + 0,1.18) = 11,1 (g) = Pdp an B.
Céu 15: Cho 11,5g hdn hdp gbm ACO;, B,CO;, R,CO; tan hét trong dung dich -
HC1 thu dugc 2,24 1lit CO, (dktc) Khoi lugng mudi clorua tao thanh la: '
A. 16.2¢g B2EE C.132¢ - D.123g
Ao ledng din gml e
Ta cé: Dho = 2nCO —02mol o = Neo, = =0,1 mol

Ap dung dmh ludt bdo toan khdi lugng: my, + myc) = m + mco + My

=>m=115+0,2.36,5-(0,1.44 + 0,1. 18) =12,6 (g) = DapanB

. Céu 16: Hba tan 14 ,82 hdn hgp Al, Fe, Zn bing dung dich HCI vira dii thu dugc
dung dlCh A. Lugng khi H, tao thanh din vao &ng st dung CuO du nung
néng. Sau phan tng khoi lugng trong Sng su gidm 5,6g. C6 can dung dich A
thu dudc m(g) mudi. Gid tri ctia m Ia: g

"A.20,6 B. 28,8 C.27575 D, 3965

Huéng dan giai

Kh01 lwgng Ong s gidm chinh 12 khoi lugng cia nguyén t8 oxi
Ap dung dmh luat bio toan nguyén td ta co

56

nH i o l'l Hzo =1op (trong oxit) — T’6’ = O 35 mOl ‘

2

=n __=2n, =2.035=07mol
cl 2 o

Ma: Mg = Miim loai + M

cl
— m,5= 14,8 +0,7.35,5= 39,65 (g) = Pdp anD.
Céu 17: Suc khi clo vao dung dich NaBr va Nal d€n phdn ttng hoan todn ta thu
dudc 1,17g NaCl. X4c dinh s8 mol hdn hgp NaBr va Nal ¢6 trong dung dich
ban dau?

A. 0,1 mol B. 0,15 mol C. 0,015 mol D. 0,02 mol.
Hudng din gidi
Ap dung dinh ludt bdo toan nguyén t6 natri, ta c6:

NNagr + NNal = NNaC1 = l_éll = 0,02 mol = DPéap 4n D.

’
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Cau 18: Chia 1,24 gam hdn hgp hai kim loai ¢6 héa tri khdong d6i thanh 2 phan
bing nhau:
- Phén 1: Bi oxi hda hoan toan thu dugc 0,78gam hdn hgp oxit.
- PhAn 2: Tan hoan toin trong dung dich H,SO, lodng thu dudc V lit H, (dktc).
- Cd can dung dich thu dudc m gam mudi khan.
1. Gi4 tri cia V la:

A. 2,24 lit - B.0, 1121t C.5,61it D. 0,224 lit.
2. Gi4 tri cia m la: _
A. 1,58 gam B. 15,8 gam C. 2,54 gam D. 25,4 gam.
Huéng din gidi ‘
1. Ta nhin thdy, khi kim loai tdc dung vdi oxi va HpSOy, s6 mol 0" = SOi' hay
. n, =n_, =n ’
Hy = Mgz~ =10
1,24
TfOﬁg dé: Mo = Moxit — Miim loai = O 78 — —2—‘ — O 16 gam.
0,16 ' o
ng, =n_, =0g = —— = 0,01 mol =V =0,01.22,4 =0,224 lit
2 Soj 16 :
= Pédp 4n D. i
1,24 L, -
2. Mg = Miim loai T m o = > +0,01.96 = 1,58 gam = Dédp én A.
4

CAu 19: Hoa tan hoan toan 10 gam hdn hdp Mg va Fe trong dung dich HCI du
thd'y tao ra 2,24 lit khi hidro (dkTc). C6 can dung dich sau phén tng thu dugc
mudi khan. Kh&i lvgng mudi khan thu dugc la:

A. 1,71 gam B. 17,1 gam C. 3,42 gam D. 34,2 gam.
Huéng din gidi
Tacé:n__=2n, —2(3—2-—4-)..02 mol
a 2 2.4

!

Ma: Mg = Miim loai + mCl_ = 10+0,2.35,5=17,1 gam=> DPap 4n B.

Céu 20: Hoa tan hoan toan 20 gam hdn hgp gdm Mg va Fe vao dung dich axit
HCI du thay c6 11,2 lit khi (dktc) thodt ra va dung dich X. C6 can dung dich
X thi kh6i lugng mudi khan thu dugc 1a:

A. 35,5 gam B. 45,5 gam C. 55,5 gam D. 65,5 gam.
Huéng dén gidi
ng =—1—1———2— =0,5 = nya =20y =2.0,5=1 mol
2 22,4 2
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Ap dung dinh ludt bdo-toan khdi lugng: my + Myc) = M + Midro
= Mmudi = Myloai + Mpci — Mpigro = 20 + 1.36,5 — 2.0,5 = 55,5 gam.
= Pap dn C.

Céu 21: Hoa tan hét 38,60 gam gdm Fe va kim loai M trong dung dich HC1 du
thdy thodt ra 14,56 1it H, (dktc). Kh&i lugng hdn hdp mudi clorua khan thu
dugc la:

A. 48,75 gam © B. 84,75 gam C. 74,85 gam D. 78,45 gam.
‘ Huéng din gidi
Ta Cé: Mupysi = Miimloai + M —
: Cl
. o _ 214,56 _
Trong d6: ncr = Nyo) = 2n”2 = 2.4 = 1,3 mol

= m=38,6 + 1,3.35,5 = 84,75 gam=> Pdp 4n B.

Céu 22: Thdi 8,96 lit CO (dkic) qua 16 gam Fe,O, nung néng. Dan toan bd
lugng khi sau phdn W¥ng qua dung dich Ca(OH), du, thdy tao ra 30 gam k&t
tha. Khoi lugng sit thu dugc 1a:

A. 9,2 gam B. 6,4 gam - C.9,6 gam D. 11,2 gain.
» ~ Hu6ng dan giai

yCO +Fe, 0, —" 5 xFe +yCO, (1)

Nco = -8-’29* = 0,4 mol

CO, + Ca(OH), —> CaCO; + H,0
n = 1)— =0,3 mol » N, = 0,3 mol
caco; 100 2 4

= Nco > Do, = CO du va Fe,O, hét.
Theo dinh ludt bao toép kh&i ludng cé: mFeX o + Mco = Mg + mC02

16 +28.0,3 = mp.+ 0,3.44 — mp. =11,2 gam
=> Péap dan D.

Céu 23: Thyc hién phdn Wng nhiét nhdm v6i 9,66 gam hdn hgp X gdm Fe,O, va
nhoém, thu dugc hdn hgp rin Y. Cho Y tdc dung vé6i dung dich NaOH du, thu
dudc dung dich D 0,672 lit khi (dktc) va chat khong tan Z. Suc CO, dén du vio
dung dich D, loc két tava nung d&€n khdi lugng khong d6i dude 5,1g chatrin.
a. Khdi lugng cla Fe, O, va Al trong X 1a:

A.6,96g va2,7g B. 5,04g va 4,62¢g
C.2,52g va 7,14¢g D. 4,26g va 5,4g
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b. Cong thiic ctia oxit sit 1a:

A. FeO B. Fe,0O4
C. Fe;0, D. Khdng x4c dinh dudc
Huéng din giai
a. 2yAl +3Fe,0, — " yAl,O; + 3xFe (1)
Al + NaOH + H,0 > NaAlO, + -;—H;;_ (2)
0,02 0,02 0,03
NaAlO, + CO, + 2H,0 ——» Al(OH); + NaHCO;, (3)
2A10H); —" 5 ALO, + 31,0 @)
Nhan xét: Tit c4 lugng Al ban ddu chuyén hét vé ALO5 (4) .
5,1
Do d6: an dduy = 2 =2.-— =0, =0,1.27=2,
0 d0: Naj pan diu) nAle3 ™ 0,1 mol= my =0,1.27=2,7 gam

chXOy =9,66 - 2,7 = 6,96 gam = Pdp 4n A.

51
b. an ﬁu=2 =2.—’-—= ) l =0,1. =2,
DAI (ban ddu) nAI2O3 ™ 0,1 mol = my; =0,1.27=2,7 gam

DAl (ban diu) = DAL + DAl @) = DA = DAl pandin— Daly= 0,1 — 0,02 = 0,08 mol
Theo dinh ludt bao toan khdi lugng nguyén 8 oxi, ta c6:
10 (trong Fe,0y) = 110 (trong Al,04) = 1,5.0,08 = 0,12 mol
6,96-0,12.16
T s6
Ng.:no =0,09:0,12 =3:4 = CTPT la Fe;0,
‘= Dép én C.
Céu 24: Khit hoan toan 32g hén hgp CuO va Fe,0; bling khi H, du thdy tao ra
9g H,0. Khéi lugng hén hgp kim loai thu dugc 1a:
A. 12 gam B. 16 gam C. 24 gam D. 26 gam.
Hudng din giai
Vi H, 14y oxi clia oxit kim loai tao thanh H,0

= 0,09 mol

Fe

A < 9
Nén ta ¢6: no (wong oxity = o = T 0,5 mol

Mo = 0,5 16=8 gam = Mgy joyi = 32-8=24 gam
= Dap dn C.
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Cau 25; Thdi mot ludng khi CO du di qua 6ng dung hdn hop 2 oxit Fe;04 va

CuO nung néng d€n khi phdn tng x4y ra hoan toan thu dugc 2,32¢g hdn hop
- kim loai. Khi thoat ra dugc dua vao binh dung dung dich Ca(OH), du tha'y c6
5 gam k&t tha tring. Khéi lugng hdn hgp 2 oxit kim loai ban diu la:
A. 3,12 gam B. 3,21 gam C.4 gam D. 4,2 gam.
Huéng din giai

(Cic phan ting: Fe;0, +4CO —"— 3Fe +4CO,

Cu0 + CO — Cu+CO;
CO; + Ca(OH); - CaCO; + H,0
CO 14y oxi trong oxit = CO, ‘

No (ong oxit) = Nco = nC02 = nCdCO = 0,05 mol

= Moyt = Miimloai + Moxi tong oxit = 2,32 +0,05.16 = 3, 12 gam
= Bap an A.

Cau 26: Cho 7,8g hdn hgp 2 kim loai Mg va Al tic dung v6i dung dich H,SO4
loang du. Khi phdn tng két thic, thAy khdi lugng dung dich tang 7g. Kh&i
lu‘o’ng mdi kim loai trong hdn hgp ban diu la:

A. 2,4g Mg va 5,4g Al B. 2,4g Mg va 4,5g Al
C.4,2g Mg va 5,4g Al D. 4,3g Mg va 5,6g Al
Hudéng din giai

Ap dung dinh luat bdo toan khéi lugng:
My + M4, H,504 = Myd sau pir mHZ

= Mydsaupi — Myy H2504=mhh" my
N 2% 2.
Y

7 =7.8-

mHz

= mH2 =0,8(g) = nH2 = 0,4 mol

2Ux+2Ty=78 [x=0,1 |Myy=24(8)
Ta c6 hé: < = =9
x+1,5y=0,4 y=0,2 |m, =54()

= DPdpanA.

Céu 27: Hai binh c6 thé tich bing nhau, nap oxi vao binh th& nhat, nap oxi da
dudc ozon héa vao binh thit hai, thdy khdi lugng 2 binh khic nhau 0,42 (g)
(nhiét d6 va 4p sudt & 2 binh nhu nhau). Kh6i lugng oxi da dugc ozon hoa la:
A.1,16g B. 1,262 C. 1,36g D. 2,26¢.
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Huéng din giai
Khéi lugng khdc nhau & 2 binh 1 do khéi lugng oxi trong ozon:

0,42
= n03: ng, (lr()ng03): —'1'—6— 20,02625 mol

Ta c6: ng _ (bi ozon héa) = g n, = E .0,02625 = 0,039375 mol
2 2 O3

= mO ( bi ozon héa) = 0,039375.32 = 1,26 (g) = Pdp 4n B.

Céau 28: Cho 2,22 gam hdn hgp kim loai gdbm K, Na via Ba vio nudc dugc
500ml dung dich X ¢6 pH = 13. C6 can dung dich X dudgc m gam chit rin.
Gid tri cia m 1a:

A. 4,02 gam B. 3,45 gam C.3,07 gam D. 3,05 gam
Hudng din gidi

Taco:pH=13 -»pOH=14-13=1 = [OH]=0,IM

=n.. = 0,1.0,5 = 0,05 mol

Ap dung dinh ludt bio toan khoi lugng:
Ta c6: Mpyyy = Mo + M =2,22+0,05.17 = 3,07 (g) = Pép n C.

Cau 29: Cho m (g) hdn hdp 3 kim loai Fe, Al, Cu vio mét binh kin chita 0,9 mol
oxi. Nung néng binh mot thdi gian cho d&n khi s6 mol oxi trong binh chi con
0,865 mol va chit rdn trong binh c6 khoi lugng 2,12g. Gi4 tri cia m la:

A lg B.1,1g C.2g D.2,1g.
Huéng din giai
S6 mol oxi k&t hdp vdi kim loai d€ tao thanh oxit:
ng, =0,9 - 0,865 = 0,035 mol
Ap dung dinh luit bdo toan khoi lugng: m+0,03532=2,12 = m=1(g)
= Pdp dn A.

Cau 30: Nhiét phin hoan todn 9,8g hidroxit kim loai héa tri II khong d8i thu
dudc hoi nude va 8 (g) chat ran. Hidroxit d6 1a:

A. Fe(OH), B. Zn(OH), C. Mg(OH), D. Cu(OH),.
Hudng din gidi
Ap dung dinh ludt béo toan kh&i Iwong: Mpjgroxic= Menti rén + My o

= mHzo =98-8=18(g) = Dy0 = 0,1 mol

R(OH), —s RO + H,0
0.1 0.1
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= MR(OH), :%’%—:98——>MR=64 — R 14 Cu = Pédp dn D.

Cau 31: Hbn hop A gbm KCIO;, Ca(ClO,),, Ca(ClO;),, CaCl, va KCl ning 83,68
gam. Nhiét phan hoin toin A ta thu dugc chdt rin B gdbm CaCl,, KCI va
17,472 1it khi (& dktc). Cho chit rin B tdc dung vdi 360ml dung dich K,COs;
0,5M (vira dd) thu dudc két tia C va dung dich D. Lugng KCI trong dung dich
D nhiéu gip 22/3 1in lugng KCl c6 trong A. % khdi lugng KCIO; c6 trong A 1a

A. 47,83%. B. 56,72%. C. 54,67%. D. 58,55%.
Huéng din gidi
KClo, —s KCI+ -2-02 M)

Ca(ClO,), —> CaCl, + 30,  (2)

83,68 gam A {Ca(ClO,), —— CaCl, + 20, (3

CaCl2 CaCl2
KCl (A) KCl1 A)
hz B

No, =0,78 mol.
Ap dung dinh luat bo toan khoi lugng ta c6: ms = mg + mo,

= mg = 83,68 — 32x0,78 = 58,72 gam.
Cho chat rin B tdc dung véi 0,18 mol K,COs

CaCl, + K,CO, —> CaCO, + 2KCl  (4)

Hénhgp B ¢ 0,18 « 0,18 - 0,36 mol h&n hop D

KCl g, KCl s,

= mKCl(B) =Mp ~Me,ep (B)=58,72—-O,18><111=38,74 gam

= mKCl(D) =My ) + Mgl (pra) = 38,74 + 0,36 x 74,5 = 65,56 gam

3 3
= Mgar ), = 55 MK ) —EXG5,56~8,94 gam

= Mgarpay = Mkal g, ~PKRa (y, =38,74—8,94:29,8 gam.

Theo phédn tng (1): Mcio, = %i’—ix 122,5=49 gam.

?

28



Cty TNHH MTV DVVH Khang Viét

49100 .
By cioy () = g3 gg = 5835%. = PépanD.

Cau 32: Hoa tan 3,28 gam hdn hgp mudi MgCl, va Cu(NOs), vio nudc ducc
dung dich A. Nhing vao dung dich A mot thanh sit. Sau'mét khoang thdi
gian 14y thanh sit ra cin lai thdy ting thém 0,8 gam. C6 can dung dich sau
phén tng thu duge m gam mudi khan. Gi4 tri m 14
A. 4,24 gam. B. 2,48 gam. C. 4,13 gam. D. 1,49 gam.

Huéng din gidi
Ap dung dinh luat bdo toan khdi lugng: Sau mot khodng thdi gian do ting
khoi lugng ciia thanh Fe biing d6 gidm khéi lugng ciia dung dich mudi. Do
d6: m=3,28-0,8 = 2,48 gam.
= Pdpdn B. ,

Céu 33: Thai tir tir V Iit hdn hgp khi (dkc) gbm CO va H, di qua mdt Sng dung
16,8 gam hdn hgp 3 oxit: CuO, Fe;0,, ALO; nung ndng, phan ng hoan toan.
Sau phdn ng thu dugc m gam chat rin, mot hén hgp khi va hdi ning hon
khdi lwgng cta hdn hgp V 1a 0,32 gam. Tinh V va m.

A. 0,224 1it va 14,48 gam. B. 0,448 lit va 18,46 gam.
C. 0,112 lit va 12,28 gam. D. 0,448 lit va 16,48 gam.
Hudéng din gidi

Thuc chét phan ung khtr cdc oxit trén 1a

CO + O — CO,

H, + O — H,0.
Khéi luong hdn hop khi tao thanh ning hon hén hop khi ban diu chinh I3 khéi
luong cua nguyén tir oxi trong cdc oxit tham gia phan ting. Do vay:

mo = 0,32 gam. = 110—91—2%:0 02 mol

= (nCO + nHz ) =0,02 mol.

AP dung dinh luat bao toan khéi luong ta ¢6: Moy = Mg g + 0,32
= 16,8=m+0,32 = m= 16,48 gam.
o th(CO+H2) =0,02x22,4=0,448 lit = DPdp an D.

Cau 34: Théi rat cham 2,24 lit (dktc) mot hdn hop khi gdm CO va H, qua mot
dng st dung hdn hgp AlLO;, CuO, Fe;0,, Fe,0; c6 khdi lugng 1a 24 gam du
dang dudc dun néng. Sau khi két thic phdn dng khdi luong chit rin con lai
trong &ng sif Ia:

A. 22,4 gam. B. 11,2 gam. C.20,8gam. - D. 16,8 gam.
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Huéng din gidi
2 24
=0,1 mol

Ta c6: Dy cosn,) = 22

Thuc chit phan (g khir cdc oxit la:
CO + O —> CO,
H, + O —> H0.
Vay: ng =ngg + Ny, =0,1 mol = mgp= 1,6 gam.

Khéi lugng chat rén con lai trong 6ng sula: 24 -1,6=22,4 gam= Dap an A.

C#u 35: Hén hgp X gdm Fe, FeO va Fe,0;. Cho mdt ludng CO di qua Ong s

dung m gam hén hop X nung néng. Sau khi k&t thiic thi nghlem thu dugc 64
gam chat ran A trong dng st va 11,2 lit khi B (dktc) c6 i kh01 so v6i H, 1a

20,4. Tinh gia tri m.

A. 105,6 gam. B. 35,2 gam. C.70,4 gam. D. 140,8 gam.
e ‘Huéng din giai E ‘
C4c phan tng khit sit oxit c6 thé c6:
3Fe,05+CO —"s 2Fe;0,+CO; | m
Fe,0,+ CO —Y 5 3FeO +CO, Q@)
FeO +CO 5 Fe+CO, G

Nhu vy chat rén A c6 thé gom 3 chit Fe, FeO, Fe;04 hoac 1t hdn dleu dé
khdng quan trong va viéc cin bing cdc phuong trinh trén ciing khong cdn
thiét, quan trong 12 s& mol CO phdn Gng bao gid cung bang 0. mol CO, tao
thanh.
ng = -!-1——%- =0,5mol.

22,5 :
Goi x 1a s6 mol ctia CO, ta ¢6 phudng trinh vé khm lu'dng cta B:
44x + 28(0,5 - x) =0,5x 20,4 x 2=20,4 -
nhin dugc x = 0,4 mol va d6 ciing chinh 1a s& mol CO tham gia phan tng.
Theo PLBTKL ta'c6: my + mco = ma + Meo,

—m =64+ 04 x 44 — 0.4 x 28 = 70,4 gam = Pép 4n C

Céu 36: Cho mot ludng CO di qua &ng sit dyng 0,04 mol hdn hop A gdm FeO

30

va Fe,0, d6t néng. Sau khi két thic thi nghiém thu dugc B gom 4 chat ning

4,784 gam. Khi di ra khdi 6ng st cho hdp thy vao dung dich Ba(OH), du thi
thu duge 9,062 gam két tia. Phin trim khdi lugng Fe,O; trong hdn hop A 1a
A. 86,96%. B. 16,04%. C. 13,04%. D.6,01%.



Cty TNHH MTV DVVH Khang Viét

Hudéng din gidi
0,04 mol hdn hgp A (FeO va Fe,03) + CO — 4,784 gam hdn hop B + CO,.
C02 + Ba(OH)2 du —> BaCO3 o+ Hzo
Deo, =Npyco, =0,046 mol va Neopu = Peo, = 0,046 mol
Ap dung dinh luat bio toan khéi lugng ta c6: ms + meo = mg + Mg,
=mu = 4,784 + 0,046x44 — 0,046x28 = 5,52 gam.

Pit ng.o = x mol, nFe203 =y mol trong hdn hdp B ta cé:

{x+y‘=0,04 ; {x=0,01 mol

72x + 160y = 5,52 y =0,03 mol
= %Mo = 9—’-(31-’—5‘—75-22—@ =13,04% = %Fe,0; = 86,96% ‘
= Dapdan A

Cau 37: Cho 50 gam dung dich BaCl, 20,8 % vao 100 gam dung dich Na,COs,
loc bd két tha dude dung dich X. Ti€p tuc cho 50 gam dung dich H,SO, 9,8%
vao dung dich X thdy ra 0,448 lit khi (dkic). Bi€t cdc phdn @ng x4y ra hoan
toan. Nong d6 % cta dung dich Na,CO; va khéi lugng dung dich thu dudc
sau cung la:

A. 8,15% va 198,27 gam. B. 7,42% va 189,27 gam.
C. 6,65% va 212,5 gam. D. 7,42% va 286,72 gam.
Huéng din giai

nBaCI2 = 0,05 mol ; “sto4 = 0,05 mol

BaCl, + Na,CO3; — BaCO;l + 2NaCl

0,05 0,05 0,05 0,1

Dung dich B + H,SO4 — khi = dung dich B ¢6 Na,CO; du
Na,CO; + H,SO, — Na,SO, + CO,T + H,0

0,02 0,02

= NNayCO4 bandiu = 0,05 + 0,02 = 0,07 mol

0,07x106
= Clbyyyco, = —oo— ¥100% =7.42%

BDLBTKL: Mg sau ciing = 50 + 100 + 50 - mi - mCOz

=50+ 100 + 50 - 0,05.197 - 0,02.44 = 189,27 gam
= DPapanB
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Cau 38: Khit h&t m gam Fe;0, bing CO thu duge hdnfigp A gdbm FeO va Fe. A

tan vira dd trong 0,3 1it dung dich H,SO4 1M cho ra 4,48 lit khi (dktc). Tinh
m?

A. 23,2 gam. B.46,4gam. C.11,2gam. D. 16,04 gam.
Huéng din gidi

Fe;0, — (FeO,Fe) — 3Fe**

n mol

N (trong FeSO4) = nsb%— =0,3 mol

Ap dung dinh luit bdo toan nguyén t& Fe: ng, (Fez04) = ng, (FeSO,)

=3n=03 - n=0,1= M0, =23,2 gam = Pdp dn A

Céau 39: Cho mét ludng khi CO di qua &ng dyng 0,01 mol FeO va 0,03 mol

32

Fe,0; (hdn hop A) d6t néng. Sau khi k€t thic thi nghiém thu dugc 4,784 gam
chitrin B gdbm 4 chit. Hoa tan chit rin B bing dung dich HCI du thdy thodt
ra 0,6272 lit H, (& dktc). Tinh s6 mol oxit sit tif trong hdn hgp B. Biét ring
trong B s& mol oxit sit tif bing 1/3 tdng s& mol st (II) oxit va sit (IIT) oxit.

A. 0,006. B. 0,008. C.0,01. D. 0,012.
Huéng din gidi
< FeO  :0,01 mol
Hoén hgp A + CO — 4,784 gam B (Fe, Fe,0;, FeO,
Fe,0; :0,03 mol

Fe;0,) tudng ting véi s6 mol 1a: a, b, ¢, d (mol).
Hoa tan B bing dung dich HCI du thu duge Ny, = 0,028 mol.

Fe + 2HCl — FeCl, + H,

= a =0,028 mol. (1)
L 1 1
Theo diu bai: Npe0, = —3—(nFeO + nFezog) - d= —g(b + c) 2)
T(‘;ng mg la: (56.a + 160.b + 72.c + 232.d) = 4,78 gam. 3)
S& mol nguyén tir Fe trong hdn hgp A bing s§ mol nguyén tif Fe trong hdn
hgp B.

Ta ¢6: nge(a) = 0,01 + 0,03 x 2 =0,07 mol

Ngey=a+2b+c+3d

=a+2b+c+3d=0,07 ‘ )
Tu (1,2,3,4) = b=0,006mol; ¢=0,012 mol; d=0,006 mol

= DPapidn A
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Céu 40: Cho hon hop A gdm Al, Zn, Mg. Pem oxi hod hoan toan 28,6 gam A
bing oxi du thu dugc 44,6 gam hén hgp oxit B. Hoa tan hé&t B trong dung
dich HCI thu dudc dung dich D. C6 can dung dich D dugc hdn hgp mudi khan
la

A. 99,6 gam. B. 49,8 gam. C. 74,7 gam. D. 100,8 gam.
Huéng din giai

Goi M la kim loai dai dién cho ba kim loai trén vdi hod tri 1a n.

M + 202 — Mzon (1)

M;0, + 2nHCl — 2MCI, + nH,0O (2)

Theo phudng trinh (1), (2) — Nye) -—-4.1102 .

Ap dung dinh luit b4o toan khdi lugng
- mo2 =44,6-28,6 =16 gam

= no2 =0,5mol = nye=4 x 0,5 =2 mol = ncr =2 mol
= Mpyysi = Mppg + mClw =286 +2 x 355= 99,6 gam.

= Papdn A
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Chuyén dé 2.

A.
1.

1

34

PHUGNG PHAP TANG GIAM KHOI LUGNG

NOI DUNG PHUONG PHAP

No6i dung

Moi sy bi€n déi héa hoc (duge md ta bing phudng trinh phdn @ng) déu c6

lién quan dén sy ting hodc gidm khoi lugng clia cdc chat.

+ Dua vao sy ting hodc gidm khdi lugng khi chuyén 1 mol chat X thanh 1
hodc nhiéu mol chdt Y (c6 thé qua cdc giai doan trung gian) ta d& dang
tinh dugc s6 mol clia cdc chit va ngugc lai, tit 56 mol hodc quan hé vé s
mol ciia 1 trong cdc chdt ma ta s& bi€t dugc sy ténghay giam khoi lugng
ctia cdc chat X, Y. o :‘

+ MAu chot clia phuong phap la:

Xdc dinh dung moi lién he d 1& gura cdc chat da blel (chat X) v6i chit cin

xdc dinh (chdt Y) (c6 thé khong can thiét phéi viét phudng trinh phan ing,

ma chi cin lap sd dd chuyén héa gifta 2 chat nay, nhung phéidua vao DPLBT

nguyén t6 d€ x4c dinh ti 1¢ giffa ching). i

Xem xét khi chuyén tir chat X thanh Y (hodc ngugc lai) thi kh6i lugng tang

16n hay gidm di theo ti 1& phan @ng va theo dé cho.

Sau cling, dwa vao quy tic tam suét, 1ap phuong trinh todn hoc dé gidi.

. Pénh gi4 phudng phép ting gidm khoi lugng

Phuong phdp ting gidm khdi lugng cho phép gidi nhanh dudc nhiéu bai todn
khi bi&t quan hé v& khdi lugng va (i 1¢& mbi clia cdc chat trude va sau phén ng.
Pic biét, khi chuta bi&t rd phdn tng xdy ra 1a hoan toan hay khong hoan toan
thi viéc st dung phuong phdp nay cang gitip don gidn héa bai todn hon.

Céc bai todn gidi bing phuong phdp ting gidm khdi lugng déu c6 thé gidi
dugc theo phudng phdp bdo toan khoi lugng, vi vay c6 thé néi phuong phap
ting gidm khoi lugng va bao toan khoi lugng 12 2 anh em sinh doi. Tuy
nhién, thy tirng bai tip ma phudng phap nay hay phuong phdp kia s€ la wu
viét hon.

Phuong phdp ting gidm khdi lugng thudng duge st dung trong céc bai todn
h&n hgp nhiéu chat.

. Cac buéc giai

Xéc dinh ding m&i quan hé ty 1& gitfa chét cAn tim va chit dd bi€t (nhd vin
dung PLBTNL).
Lap sd d6 chuyén hod cla 2 chdt nay.
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B.

Xem xét sy ting hodc gidm ctia AM va Am theo phuong trinh phin ing va
theo dir kién bai todn
Lap phuong trinh todn hoc dé giai.

BAI TAP MINH HQA

Céu 1: Cho 9,125 gam mudi hidrocachonat phin ttng h&t véi dung dich H,SO,

(dw), thu dugc dung dich chita 7,5 gam mudi sunfat trung hoa. Cong thic cla

mudi hidrocacbonat 1a

A. NaHCO; B. Mg(HCOs),  C. Ba(HCO5), D. Ca(HCO»),
(Trich dé thi tuyén sinh Cao ddng nam 2010)

Huéng ddn gidi '

Goi cong thitc mudi hidrocacbonat : M(HCO), , ;

Ptpi: 2M(HCO3), + nH,SO; —> My(SO,), + 2nCO, + 2nH,0

Ta thdy: ' ‘

2mol M(HCOs3), — Imol M,(SO,), thi kh&i lugng gidm: 2.61n = 96n = 26n (g)

Viy xmol M(HCO»);, — M,(S0Q,), thi kh&i lugng gidm: 9,125 - 7,5 = 1,625 (g)

=X = 1’625'2=0’125 mol = M + 61ln = &25—=73n =>M=12n
26n n 0,125

n
Cap nghiém phli hgp la: n =2 va M = 24 (Mg)
Cong thic ctia mudi hidrocachonat Ia Mg(HCO5), = P4p 4n B.

Céu 2: Nung 6,58 gam Cu(NO-), trong binh kin khong chita khong khi, sau mot

thdi gian thu dudc 4,96 gam chdt rdn va hdn hop khi X. Hap thu hoin toan X -
vao nudc d€ duge 300ml dung dich Y. Dung dich Y ¢6 pH biing
A. 2. B. 3. C. 4. D. 1.
(Trich dé thi tuyén sinh Pai hoc khdi A)
Huéng din giai

Phudng trinh phdn ng: Cu(NO3), — CuO + 2NO, + %Oz

Ta c6: lmol Cu(NO3);, — | mol CuQ thi AM gidm = 188 — 80 = 108 (2)

Vay: xmol Cu(NO3), — x mol CuO thi Am gidm = 6,58 — 4,96 = 1,62 (2)
= x=1,62:108 =0,015 mol

Theo ptpa:
Cu(NO3), — CuO + 2NO, + 1120,
0,015 0,03
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4NO; + O, + 2H,0 — 4HNO;
0,03 0,03
= [H"]=[HNO;]=0,03:0,3=0,1(M) = pH=1 =PdpinD

Cau 3: Nhing mot thanh sit ning 100 gam vao 100ml dung dich hén hop gdm

Cu(NOs), 0,2M va AgNO; 0,2M. Sau mot thdi gian 18y thanh kim loai ra,
rita sach 1am khd can duge 101,72 gam (gia thi€t cdc kim loai tao thanh déu
bdm hét vao thanh sdt). Khoi lugng sdt da phdn dng 1a :

A.2,16 gam B. 0,84 gam C. 1,72 gam D. 1,40 gam
(Trich dé thi tuyén sinh Pai hoc khdi B)
Huéng dan gidi

Ta cé: nCu(N03)2 = nAgNO3 = 0,02 mol

Khdi lugng thanh sit ting: Am ting = 101,72 — 100 = 1,72¢g

Khi cho thanh sit vao dd gdm AgNO; va Cu(NOs),, Fe phdn tng vdi dd
AgNO; trudc. Gid st AgNO; phén ng hét.

Fe + 2AgNO;— Fe(NOs), +2Ag (1)

0,01 0,02 0,02

= Db ting khdi lugng thanh sit:

Am, taing = 0,02.108 - 0,01.56 = 1,6g < 1,72¢g

= ¢6 x4y ra phan tng giita Fe v6i Cu(NOs),.

Va phan Gng nay lam ting khéi luong: Am, ting = 1,72 - 1,6 =0,12 g
Fe + Cu(NO;), — Fe(NOy), + Cu (2)

X X

Goi nge pir 2 = X Mol; ta ¢6: Am, téng = 64x — 56x = 0,12 = x = 0,015
Theo ptpt (1),(2) ta c6: nge i = 0,01 + 0,015 = 0,025 mol

= mre pe = 0,025.56 = 1,4 (g) = Pép 4nD.

Céu 4: Cho dung dich chita 6,03 gam hdn hgp gém hai mudi NaX va NaY (X, Y

36

12 hai nguyén t6 c6 trong ty nhién, & hai chu ki lién ti€p thudc nhém VIIA,
s6 hiéu nguyén t¥ Zx < Zy) vao dung dich AgNOj; (dw), thu dugc 8,61 gam
k&t tha. Phan trim kh&i luong ciia NaX trong hdn hgp ban dau la

A. 58,2%. B. 52,8%. C.41,8%. D. 47.2%.
» (Trich dé thi tuyén sinh Pai hoc khdi B)
Huéng dan gidi

Goi NaR 14 codng thirc chung cia 2 mudi NaX va NaY.
NaR + AgNO; — AgR! + NaNO;
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1 mol NaR — AgR khéi luong tang: AM tang = 108 — 23 = 85g
Vay: x mol NaR — AgR khdi lugng ting: Am ting = 8,61 — 6,03 = 2,58¢g

=298 .03 mol = M pap = %—g?- =201

v

=X

=M r =201 - 23 =178 = khdng c¢6 2 halogen nao théa man.
Vay X, Y lan luot 1a F va CI ; két tia 1a AgCl

1
Ta c6: Nnyer = Nagel = 1—8% = 0,06 mol = my,c; = 0,06.58,5=3,51g

)

S ;
s e = 6,03 - 3,51 = 2,528 = %NaF = 222 100% = 41,8%

?

= PapanC.

Cau 5: Nhing mot 14 kim loai M (chi ¢6 hod tri hai trong hgp chat) ¢6 khdi

lugng 50 gam vao 200ml dung dich AgNO; IM cho d€n khi phdn tng xdy ra
hoan toan. Loc dung dich, dem ¢6 can thu dugc 18,8 gam mudi khan. Kim
loai M la
A. Mg B.Zn C.Cu D. Fe
(Trich dé thi tuyén sinh Cao ding khé'i A,B)
Huéng din gidi
Tacd : nAgN03 =0,2.1 =0,2 (mol) = mAgNO3 =170.0,2 = 34 (g).
Ptpi: M + 2AgNO; — M(NOs), + 2Ag
Ta c6: 2 mol AgNO; — | mol M(NOs3), thi AM gidm = (2.108 — M) (g)
Viéy: 0,2 mol AgNO; — 0,1 mol M(NOs), thi Am gidm = 34-18,8 =15,2 (g)
= 0,2.216-M)=152x2 = M=64 (Cu)
= BPapan C

Cau 6: Ti€n hanh hai thi nghiém sau:

Thi nghiém 1: Cho m gam bot Fe (du) vao V| lit dung dich Cu(NO;), 1M.

Thi nghiém 2: Cho m gam bdt Fe (du) vao V, lit dung dich AgNO; 0,1 M.

Sau khi cdc phdn ng x4y ra hoan toan, khdi lugng chit rin thu dudc & hai
thi nghiém déu biing nhau. Gi4 tri ctia V, so v6i V, la:

A. V] - V2 B V| = 10V2 C V] = 5V2 D. V] = 2V2
(Trich dé thi tuyén sinh Pai hoc khéi B)
Huéng din gidi

Thi nghiém 1: 0CuNOy ), = V, mol
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Fe + CU(NOQ,)Z‘_) Fe(N03)2 + Cu
V,mol V,;mol VvV, mol

Fe du nén Cu(NOs), hét = nc,=np, = NeuNoy), = V, mol

= Do ting khdi lugng: (64 — 56).V, = 8V, mol.
Thi nghiém 2: 0 AgNO, = 0,1.V, mol

Fe + 2AgNO; — Fe(N03)2 + 2Ag
0,05V mol 0,1.Vomol ~ 0,1.Vymol
Fe dunén AgNO; hét :> n,\}: nAz’NO O 1 V ‘mol

N N
Va nFe 2nA2>N01 OIV—OOSV mol

= D6 tang khdi lu’dng 108.0.1V; — 56.0,05V, =8V, mol.
Theo dé bal sau phdn Ung khdi luong chat rin thu dugce bang nhau
:> Do tang Kkh&i lu’dng & hai thi nghlem ciing bing nhau
Hay 8V, = 8V2 => V, =V, = DapanA.

Céu 7: Nung mot hdn hgp rdn gdm a mol FeCOs; va b mol FeS; trong binh kin

~ chita ,’k.h(‘)n,gkhi (du). Sau khi cdc phdn @ng xdy ra hoan toan, dua binh vé

’nhiék‘ty dd ban d§u, thu dugc chat rin duy nhi't 1a Fe,O3 va hdn hgp khi. Biét
dp sudt khi trong binh trudc va sau phdn Ung biing nhau, mdi lién hé gitta a
vabla (bi6t sau cdc phan ng, lvu huynh & mic oxi hda +4, thé tich cdc chat
rin 12 khong ddng ké). ‘

A.a=0,5b. B.a=b.  Cua= 4b)‘ D.a=2b.
(Trich dé thi tuyén sinh Pai hoc khdi B)
Hu’é‘ng din gidi
4FeS, + 1102 ———“"-> 2Fe')03 + SSOZ (0
bR 2b
4

2FeCO; + -12-02 — y Fe,0; + 2CO, (2)

a
a - a
4

Phén @ng (1) lam gidm: I_ngz — 2b ='0,75b mol khi

Phan @ng (2) lam tdng: a — —3 =0,75a mol khi
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Theo dé bai 4p sud't trudc va sau phan #ng khdng thay d6i
= 50 mol khi ting va gidm bing nhau.
Hay: 0,75 =0,75b = a=b = PédpdanB.

Cau 8: Cho m (g) hdn hdp bot Zn va Fe vao lugng du dung dich CuSO,. Sau khi
k&l thiic cdc phdn tng, loc bd dung dich thu duge m (g) chat rin. Thanh phan
% theo khdi lugng cda Zn trong hdn hgp ban dau la:

A. 90.27% B. 82,20% C. 85,30% D. 12,67%.
(Trich dé thi tuyén sinh Pai hoc khéi A)
Hudng din giai

Goi a,b 1an luot 1a s6 mol ctia Zn va Fe.

Zn + CuSO; ——> ZnSO,+ Cu (1)

a a
Fe + CuSO, —— FeSO, + Cu (2)
b b

Phan ng (1) lam gidm khoi lugng hdn hgp kim loai, phdn @ng (2) 1am ting
khdai lugng kim loai.

Ma theo d€ bai ban ddu ¢6 m (g). Sau phin tng ¢6 m (g) chit rin.

Vay: AT = Al = (65 - 64)a = (64 - 56)b = B :—%
a
65.8
= %Zn = ————100% = 90,27%
65.8 + 56.1

= Ddp dn A.

Cau 9: Hoa tan 14 gam hdn hop 2 mudi MCO; va Ny(CO;); biing dung dich HCI
du, thu duge dung dich A va 0,672 lit khi (dktc). C6 can dung dich A thi thu
dugc m gam mudi khan. Gi4 tri cia m la:

A. 16,33 gam B. 14,33 gam C. 9,265 gam D. 12,65 gam.
Huéng din giai

Vin dung phuong phédp ting gidm khoi lugng. Theo phuong trinh ta cé:

Ct | mol mudi CO%‘ — 2 mol CI + 1 mol CO,,

lugng mudi ting: 71 - 60 = 11g

Theo dé s6 mol CO, thodt ra 12 0,03 thi khdi lugng mudi ting:

11.0,03 =0,33¢g

VAY My o = 14 + 0,33 = 14,33 (g)

= DPap an B.
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Cau 10: Nhing | thanh nhom ndng 45 gam vao 400ml dung dich CuSO, 0,5M.
Sau mot thdi gian 14y thanh nhém ra cAn ning 46,38 gam. Khdi lugng Cu
thodtra la:

A. 0,64 gam B. 1,28 gam C. 1,92 gam D. 2,56 gam.
Huéng din gidi

Ct 2 mol Al — 3 mol Cu; kh&i lugng ting 3.64 — 2.27 = 138 gam

Theo dé: n mol Cu; khéi lugng ting 46,38 — 45 = 1,38 gam

nc, = 0,03 mol = mc,=0.03.64 =1,92 (g)

= Pdp an C.

C.BAITAP AP DUNG
Cau 1: Cho 2,81 gam hdn hdp gdm 3 oxit Fe,0;, MgO, ZnO tan vira di trong
300ml dung dich H,SO, 0,1M thi kh&i lugng hdn hgp cdc mudi sunfat tao ra la:
A. 3,81 gam B. 4,81 gam C.5,21 gam D. 4,86 gam,
Huéng din gidi
Ap dung phuong phép ting gidm khdi lugng:
Cit 1 mol H,SO, phdn tng, dé thay thé O (trong oxit) bing SOi— trong cic
kim loai, kh&i lugng ting 96 — 16 = 80g
Theo dé s6 mol H,SO, phén ting 1a 0,03 thi khi lugng ting 80.0,03 =24 ¢
Viy khoi lugng mudi khan thu dudc 1a: 2,81 + 2,4 =5,21g
=Pdp an C.
Cau 2: Pem nung mot khdi lugng Cu(NOs),, sau mot thdi gian thi thAdy khoi
lugng hdn hop gidm 0,54g. Vay khoi lugng mudi Cu(NO;), di bi nhiét phan
12 bao nhiéu?
A.0,5g. B. 0,49g C.9,4¢g D. 0,94g.
Hudéng din gidi

Cu(NO;), —'—5 CuO +2NO, + %02

Cit 188 (g) Cu(NOy), ——> CuO, khi lugng chilt rén gidm 188 — 80 = 108 (g)

Viy: ¢t a (g) Cu(NOs), BN CuO, khdi lugng chat rin gidm 0,54 (g)
. 0,54.188

108
Cau 3: Nhiét phan hoan toan 9,4g mdt mudi nitrat kim loai thu dugc 4g oxit rin.

=0,94 (g) = Pap anD.

Cong thic mudi da diung la:
A. Fe(NOa3)s. B. AI(NO;)s. C. Cu(NOy),. D. AgNOs.
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Hudéng dan giai
2R(NO3), —*— R;0, + 20NO, + g_oz

Cit 2(My + 62n) (g) mudi —— R,0, , khdi lugng chal rén gidm 108n (g)

Viy: 9,4 (g) musi —— R,0,, khdi lugng chdt rin gidm 9.4 — 4 =54 (g)

= 9,4.108n =5,4.2(My + 62n) => My =32n

= chonn=2 = My =64 = Cong thitc mudi la Cu(NO;), = Pip 4n C.
Céu 4: Nung néng 66,2¢ Pb(NO;); thu dugc 55,4g chit rin. Tinh hidu sudt phin

ng phan huy.

A 25%. B. 40%. C.27.5% D. 50%.

Hudng din giai

PH(NO;); —5— PbO + 2NO, + %oz

Cit 331 (g) PH(NO3); —— PO, khéi lugng chdt rin gidm

331 -223=108 (g)

Vay: a (g) Ph(NO3);, —2—5 PbO, khdi lugng chdt ran gidm

66,2 -554=10,8(g)
108331

<

33.1.100%
=33,1(g) = H= 33,1.100%
108 66,2

= Dap dn D.

=50%

Céu 5: Hoa tan 104,25g hdn hop cdc mudi NaCl, Nal vao nude. Cho di khi clo
di qua rdi ¢6 can. Nung chit rin thu dugc cho d&n khi h&t mau tim bay ra. Ba
ran cdn lai sau khi nung ning 58,5¢. % khdi lugng mdi mudi trong hdn hdp
thu dugc la:

A. 29,5% va 70,5%. B. 65% va 35%.

C. 28,06% va 71,94% D. 50% va 50%.
Hudng din gidi:

Ta ¢6 50 d6 phén Gmg: 104,25(g) hdn hgp NaCl, Nal — % 58 5 (g) NaCl

Dua vao sd d6 ta thdy:

I mol Nal phdn tng thi khéi lugng gidm 150 - 58,5 = 91,5 (g)

Vay x mol Nal phdn tng thi khoi lugng gidm 104,25 - 58,5 = 45,75 (g)

45,75

=X =0,5mol = my,=0,5.150 =75 (g)

e

= %Nal =71,94% va %NaCl = 28,06%
= BPéap an C.
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Cau 6: Suc khi Cl, dv vao dung dich chita 30g hdn hgp 3 mudi NaF, NaCl vay

NaBr dén phan ¥ng hoan todn. C6 can dung dich thu dudc 25,55g mudi khan. s
Kh&i lugng ctia NaBr trong hon hgp dau la:
A. 10,3 gam - B.5,15gam - C. 6 gam D. 12 gam.
Hudng din gidi:
Ta ¢6 so dd phdn tng:
NaF :
30(g) hdn hdp { NaCl —-2>25,55 (¢) hdn hdp{NaF
NaBr : S NaCl
Theo sd db ta thay:
I mol NaBr phin ting thi khéi lugng gidm 103 - 58,5 = 44.5 (g)
Vay x mol NaBr phin ¢ng thi khdi lugng gidm 30 — 25,55 = 4,45 (g)

4,45
=) & Z———-— 0,1 mol = my,s=0,1.103=10,3(g) = PdpanA.

I

Céu 7: Nung hén hgp A gdm CaCO; va CaSOs t6i phdn ng hoan toan dudgc

chat rin B ¢6 khoi lugng biing 50,4% khdi lugng cia hon hop A. Thanh phan

phan trim v& khoi lugng cdc chat trong hon hgp A: '

A. 40% va 60% B.25% va 715% C.30% va 70%  D. 2()% va 80%
e Huéng din giai

CaCO; — CaO + CO, (D

CaS0O; — CaO + SO b (2)

Theo pt (1), (2) ta c6: ) |

100g CaCO; —> 56g CaO tudng Ung ‘36% mL achonat

120g CaSO; — 56g CaO tuong Ung 46,67% Myuari

Goi x 1a thanh phin phan trdm vé khdi lugng ctia CaCO;. Ta ¢d :

56x +46,67(1 - x) =504 < x =04 > % Meuco, = 40% =—> DPdp dn A.

Cau 8: Nhiing mdt thanh k&€m va mot thanh sit vao cuing mdt dung dich CuSO,.

42

Sau mdt thdfi gian 14y hai thanh kim loai ra thdy trong dung dich con lai ¢6 ndng
dd mol ZnSO, bing 2,5 14n ndng do mol FeSO,. Mit khéc, khoi lugng dung
dich giam 2,2g. Kh&i lugng ddng bam 1én thanh k&m va thanh sit 1an lugt 1a:
A.12,8g; 32g B. 64g; 25,6g C. 32g;12,8¢g D. 25,6g; 64g |
Hudéng din gidi ;
Do ciing nhiing hai thanh kim loai vao mot dung dich nén dung dich con lai
cung thé tich
Cu (ZnSO0,) = 2,5Cy (FeSO4) — “an04 :Z,SnFeS%



Cty TNHH MTV DVVH Khang Viét

Zn + CuSO;— ZnSO, + Cud (1)
2.5% < 25%x < 25% - 2.5x
Fe + CuSO;— FeSO, + Cul (2)
X <«— X <« X —> X

b6 gidm khoi lugng cia dung dich 1a: My ipim = Mzo am = My (an
<> 2,2=64(2,5x + x) - 65.2,5x - 56x = x = 0,4 (mo))
= My bim i thanh 20 = 04 5 Mey him 1cn thanh e = 25,62 => Ddp dn B.

Céu 9: Hoa tan 12g mudi cachonat kim loai bing dung dich HCI du thu dudc
dung dich A va 1,008 lit khi bay ra (dktc). Khéi lugng mudi khan thu duge khi
¢6 can dung dich A 1a:

A. 12,495g. B. 12g. C.11,459¢g D. 12,5g.
Huéng din giai '

R(CO3), + 2nHCI — 2RCI, + nCO- + nH,O

T R2(COs), — 2RCl, thi khoi lugng ting 11n (g) tao ra n mol CO..

Viy Ry(CO3), — 2RCl, thi khoi lugng ting a (g) taora l?:g()j = (0,045 mol COs.

3

A= 0,045.11n
n
= Mumugiclorwa = 12 + 0,495 = 12,495 (g) = Dédp 4n A.

Céu 10: Hoa tan hoan toan 23.8g hdn hgp mdt mudi cachonat clia kim loai héa
tri 1 va mot mudi cacbonat cla kim loai hod tri Il bing dung dich HCI thiy
thodt ra 4,48 lit khi CO, (dktc). CO can dung dich sau phdan ng thi lugng
mudi khan thu duge [a: ) ‘
A. 26g. B. 28¢ C".‘ 26,8g D. 28,6g.

Hudng din giai

= 0,495g

Ta co: Neo, = 0,2 mol
Ta ¢6 sd dd:

= AZCO? +HCI = 2ACI
23,8 (g) hon hgp ¥ ———— hdn hgp +CO,
BCO BCl

3 2

Tir hh mudi cacbonat — hh mudi clorua khdi lvgng gidm 11(g) tao ra 1 mol CO,.
= hh mudi cacbonat

— hh mudi clorua khéi lugng gidm a(g) tao ra 0,2 mol CO
=a=0211=22(g

Vay: Mo clora = 23,8 + 2,2 = 26 (g)

= DPap an A.
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Céu 11: Nung néng 100g hdn hgp NaHCO; va Na,CO5 dén khoi lugng khong
d8i thu dugc 69g hdn hop rin. % khdi lugng ctia NaHCOs trong hon hgp la:
A. 80%. B. 70%. C. 80,66%. D. 84%.

Hudéng din gidi
Phin tng: 2NaHCO; —“—» Na,CO; + CO, + H,0
Ci 2 mol NaHCO; phan tng thi khéi lugng giam 2.84 — 106 = 62 (g)
Vay x mol NaHCO; phén tng thi khoi lugng gidm 100 — 69 =31 (g)

312
> X=

p =] mol = M \uHCO, = 84 (g) = % NaHCO; = 84%
D Bl

= Dap anD.

Cau 12: Khi 18y 16,65g mudi clorua ctia mot kim loai IIA vao mdt mu6i nitrat
ctia kim loai (c6 cling s& mol v6i 16,65g mudi clorua) thi thdy khdc nhau
7,95g. Kim loai ITA la:

A. Mg. B. Ba. C. Ca. D. Be.
Huéng din gidi

Ct 1 mol RCl, —> R(NO;), khéi lugng ting 53 (g)

Viy x mol RCl, — R(NO;), khéi lugng ting 7,95 (g)

= x=0,15mol = Mgg, =111 = M= 40(Ca) = Pap an C.

Cau 13: Cho dung dich AgNO; du tic dung v6i dung dich hdn hop c6 hoa tan
6,25g hai mudi KCI va KBr thu duge 10,39g hdn hdp két tia. Xac dinh s&
mol ctia hdn hgp dau?

A. 0,08 B. 0,06. C. 0,055 D. 0,03
Huéng din giai
Ta c6 sd dd:
AgCl

AgBr

6.25 = KCl +AgNOy =
,25 (g) hon hgp KB ——-10,39 g hdn hop

r
Theo so dd ta thdy:

Ct 1 mol hdn hap diu tac dung véi AgNO; khdi lugng tang 108 — 39 = 69 (g)
=>a mol hdn hop diu tac dung vdi AgNO; khéi lugng ting

10,39-6,25=4,14 (g) = a= % = 0,06 mol = Ddp an B.

Céu 14: Nhiing mot thanh kim loai héa tri IT vao dung dich CuSO, du. Sau phan
ting, kh6i lugng thanh kim loai gidm di 0,24g. Ciing thanh kim loai d6 néu
nhing vao dung dich AgNO; thi khi phdn g xong thdy khéi lugng thanh
kim loai ting 1&én 0,52g. Kim loai hod tri IT la:

A. Pb. B. Cd. C. Sn. D. AlL
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Huéng din giai
R + CuSO, — RSO, + Cu
a a a a
= Khai lvgng thanh graphit gidm: (Mg — 64)a = 0,24 (g) (1)
R+ 2AgNO; — R(NOy), + 2Ag
= Khdi lugng thanh graphit ting: (2.108 — Mp)a = 0,52  (2)
Ldy (2): (1) = Mg=112 (Cd) = Pdp 4n B.

Cau 15: Ngam m6t vat bang Cu ¢6 khoi luong 15g trong 340g dung dich AgNO;
6%. Sau mot thdi gian 18y vt ra thdy khdi lugng AgNO; trong dung dich
gidm 25%. Khai lugng clia vat sau phén tng 1a:

A.324¢. B. 2,28¢ C. 17,28¢. D. 24,12¢.
Hudng dan giai
Ta cé: M agNOy = _%)(_)ﬁ =204 (g) = N agno; = 0,12 mol
Khéi lugng AgNO; gidm 25% chinh la lugng AgNO; phan dng.
VAY: Dagno, phin i = 0,12.25% = 0,03 mol
Phin tng: Cu + 2AgNO; — Cu(NO;), + 2Ag
0,015 0,03 0,03
= my = 15 +(0,03.108 - 0,015.64) = 17,28 (g) = P4p 4n C.

Céau 16: Khtt hoan toan mot oxit sdt nguyén chit biing CO du & nhiét dd cao. K&t
thtic phdn Ung khoi lugng chal rin gidm di 27,58%. Oxit da dung 1a:

A. Fe,0, B. Fe;0, C. FeO D. T4l c& déu sai.
Huéng dan giai

bat cdng thifc oxit Fe,O,:

Khoi lugng chit réin gidm 27,58% chinh 1a khéi Iugng chia oxi trong oxit.

Ta c6: %0 = —-—1—6L—IOO% =2758% = 11,5872y = 15,4448x
56x + 16y
x 3 N ‘o
Hay — = 7 = oxitla Fe;0,. = Ddp 4n B.
y

Céu 17: Cho a gam h6n hop gdm FeS, va FeCO; véi s6 mol biing nhau vio mot
binh kin chtta lugng oxi du. Ap sudt trong binh 14 P, atm. Nung néng binh dé
phdn @ng x4y ra hoan todn rdi dwa binh vé& nhiét do ban ddu, 4p suit khi
trong binh ltc nay la P, atm. Biét rdng thé tich chat rin trong binh trude vi
sau phdn Wng 12 khong déang ké&. Ti1é P,/P, la:

A.0,5 B.1 C.2 D. 2,5.
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Huéng din giai
4FeS, + 110, —Y—> 2Fe,0; + 850, (1)
X LI—)E 2x
4
2FeCO; + %02 — % 5 Fe,04 + 2CO, 2)
X
X — X
4

Phan tng (1) 1am giam —l—?— — 2x = 0,75x mol khi

Phdn tng (2) lam tang X — Z‘— 0, 75x mol kh1
Ta thay lugng mol khi ting va gidm bing nhau = s0 y mol khi khong ddi.

= P, =P, hay —l-)——:l == BapanB.
2

Céu 18: Cho 3,78g béi Al phan ing vira dd v6i dung dich mudi XCl; tao thanh
dung dich Y. Kh&i lugng chat tan trong dung dich Y gidm 4,06g SO yc"ii dung
dich XCl;. X4c dinh cong thic ctia mudi XCla. ‘ b
A. InCl; ' B. GaCl, C. FeCl; D. GeCly

’ Huéng din gidi:
Tacod: n, = 378 = 0,14 mol
, 27 ‘ 4
Al + XCl; —— AICL+ X '
0,14 0,14 0,14 0,14
Ta c6: (Mx +35,5.3).0,14 — (133,5.0,14) = 4,06
= My =56 = mum do 1a FeCl; = })ap anC.

Cau 19: Nhing thanh kém vao dung dich chitta 8,32g CdSO4 Sau khi khtr hoan
toan ion Cd**, kh&i lugng thanh k&m ting 2,35% so v6i ban diu. Hoi khoi
lugng thanh k&m ban dau:

A. 80g B. 72,5g. C. 70g D. 83,4g.
’ Huéng din giai

Goi kh6i lugng ban dau cla thanh kém 13 a (g)

Ta ¢6: ng 150, = 0,04 mol

Phén tng: Zn + CdSO, — ZnSO, + Cd
0,04 0,04
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= (112-65).0,04 = %a = a=80(g)= PdpdnA.

Céau 20: Nhiing thanh kim loai R hda tri I vao dung dich CuSO,. Sau mot thdi
gian 1y thanh kim loai ra thiy khdi lugng gidm 0,05%. Mit khéc nhdng
thanh kim loai trén vao dung dich Pb(NOs),, sau mdt thdi gian tha'y khdi
lugng ting 7,1%. Bi€t ring s6 mol R tham gia & 2 trudng hop nhu nhau. R 1a:
A. Cd B.Zn C. Fe D. Sn.

Huéng din giai
Goi a 12 khdi lugng ban ddu clia thanh kim loai R.
R + CuSO, —> RSO, + Cu

X X
0,05
=> M, -64)x =——"2a |
(Mg =64) 100 ‘( )
R + Pb(NOﬂz _— R(NO‘;)Z + Pb
7.1
= 207-M_)x =—=—a (2
( R) 100 )

Lay (2): (1) = Mg=65(Zn) = Pdp4nB.
Céu 21: Sau khi chuyén | thé tich khi oxi thanh ozon thi thiy thé tich khi gidm
Sml. Thé tich oxi d3 tham gia phan Ung la:
A. 14ml B. [5ml C. 16ml D. 17ml.
Huéng din gidi
Phan tng: 30, — 20,
C 3 thé tich O, phan tng [am gidm 1 thé tich khi.
Viy V thé tich O, phdn ting Iam gidm 5ml khi.
= V02 phinng = 5.3 = 15ml

= Dap an B.

Céu 22: Sau khi ozon héa 100ml khi oxi, dua nhiét do v& trang thdi trudc phan
tng thi dp sudt gidm 5% so véi dp sudt ban ddu. Thianh phin % vé khdi
lugng cta ozon trong hdn hop sau phdn ng la:

A 5% B. 10% C. 15% D. 20%.
Huéng din giai
Ap sudt gidm 5% = P,=95%P,. (VGiP, = Py, P, = Py)

N <R A , P’) Vz V2
Trong cung di€u kién, ta c§: -~ =-—= < 0,95 = 00 =V, =95 ml
! !

= Vihgiagm = 100 - 95 =5 ml
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Phaning: 30, — 20,
Theo phan @ng: C& 3 ml khi O, phdn ng lam gidm Iml khi
Viy V ml khi O, phén t¢ng lam gidm 5ml khi
V, =15ml =V, = i% =10 ml
= 02 phin d@ng = m 03 tao thainh = 3 - m
Vv bn b i s [0y 10ml
4y hon hdp sau phan ing gom: :
Y D S8 00, 19510 =85mI
48.10

- %0, =— 0
73 74810 + 32.85

100% = 15% = Pap 4n C.

CAu 23: Hoa tan hoan toan 4 gam hdn hgp MCO; va M’CO; vao dung dich HCI
thay thodt ra V lit khi (dktc). Dung dich thu dugc dem ¢6 can thu dudce 5,1
gam mudi khan. Gid tri clia V la:

A. 1,12 1it B. 1,68 lit C.2,24 1it D. 3,36 lit.
Huéng din gidi
M CO; +2HCI - MCl, + H,0 + CO,
M + 60 M+71 1 mol Myne=71-60=11(g)
4g 5.1g ’ xmol myn,=5,1-4=1,1(g)

11’11 =0,1(mol) = V=0,1.22,4=2,24 (I) = Pap an C.

Céu 24: Cho 1,26 gam mdt kim loai tdc dung véi dung dich H,SO, loang tao ra
3,42 gam mudi sunfat. Kim loai d6 la:
A. Mg B. Fe C.Ca D. Al
Huéng din giai
2R + nH,SO; — Ry(SOy), + nHT
Ap dung phuong phdp ting gidm khoi lugng ta c6:

=X=

Cit 1 mol kim loai héa tri n tdc dung vdi H,SO, lodng tao thanh mudi SOi_
khoi lugng ting 1én —9—22 =48n (g)

Theo dé kh&i lugng ting 3,42 — 1,26 = 2,16g

Vay 56 mol kim logi R 1a: 2 = 2% (o
48n n
N 1,26 ) . \ \ \ |
Vay MR = —————0 515 =28n = cip nghiém phi hgp la n =2 va Mg = 56 (Fe)
__n__
= Pdpan B



Cty TNHH MTV DVVH Khang Viét

Céu 25: Hoa tan hoan toan 12 gam hdn hgp 2 kim loai X va Y bing dung dich
HCl ta thu dugce 12,71 gam mu6i khan. Thé tich khi H, thu duoc (dkte) la:
A. 0,224 lit B. 2,24 lit C. 4,48 lit D. 0,448 lit.
Huéng din gidi
Ap dung phuong phap ting gidm khoi lugng:
Cu 1 mol CI' sinh ra sau phén ng khdi lvgng mudi ting 35,5g
Theo dé, ting 0,71 g = s6 mol CI” ph4n ¢ng 1a 0,02 mol

1 Py
H, _—Z—HCI' =0,01(mol) = V=0,224(]) = Ddp 4n A.

n
Céu 26: Cho hdn hgp bot gdm: 0,48 gam Mg va 1,68 gam Fe vao dung dich

CuCly, roi khufly déu d&n phén tng hoin toan thu dugc 3,12 gam phin khong

tan X. S6 mol CuCl, tham gia phén tng la:

A. 0,03 B. 0,05 C. 0,06 D. 0,04,

Huéng din giai:

Ta ¢é: ng. = 0,03 mol va ny, = 0,02 mol.

Cha'trdn X ¢6 khoi lugng ting so véi khdi lugng ban diu.

3,12 - (0,48 + 1,68) = 0,96 (g)

Mg ¢6 tinh khit manh hdn, khif trude Fe. N&u chi ¢ 0,02 mol Mg phén tng,

khoi lugng X ting: 0,02.(64 - 24) = 0,8 (g) = 0,96 (g)

= Fe c¢6 phdn tng.

Goi x Ia s mol Fe phan ting, dd ting clia X so vdi khéi lugng ban diu:

0,02.(64 — 24) + x.(64 - 56) = 0,96 = x = 0,02 mol.

Vi & g phin ing = 0,02 Mol < nge pan azo = 0,03 mol

Nén Fe du vd CuSO, hét.

Viy :s6 mol CuSO, di phan tng 1a: 0,02 + x = 0,04 mol

= DPap an D.

Céu 27: Nhiing mot thanh graphit duge phit mot 16p kim loai héa tri (II) vao
dung dich CuSO, du. Sau phdn tng khdi lugng cla thanh graphit gidm di 0,24
gam. Cling thanh graphit nay n€u dugc nhiing vio dung dich AgNO; thi khi
phin ng xong thdy khéi lugng thanh graphit ting 1&n 0,52 gam. Kim loai
héa tri (IT) la kim loai ndo sau day?

A. Pb. B. Cd. C. AL D. Sn.
Huéng din giai
bit kim loai héa tri (II) 1A M véi s6 gam 1 x (gam).
M + CuSO;yy —— MSO, + Cu
Cd 1 mol M — | mol Cu, khéi lugng gidm (M - 64) gam
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Vay: xmol M — x mol Cu, khéi lugng giam 0,24 gam
_0,24.M
T M-64
Mitkhdc: M + 2AgNO; —— M(NOs), + 2Ag
Ct 1 mol M — 2 mol Ag kh&i lugng ting (216 — M) gam
Vay: xmol M — 2x mol Ag khdi lugng ting 0,52 gam
‘= 0,52.M
216-M
0,24M _ 0,52.M
" M-64 216-M

= X

Ta co

= M = 112 (kim loai Cd)=> Pép 4n B.

C4u 28: Hoa tan 5,94 gam h6n hgp 2 mudi clorua clia 2 kim loai A,B (déu c¢6

héa tri II) vao nude duge dung dich X. D€ 1am két tiia h&t ion CI” ¢6 trong
dung dich X nglrc‘ii ta cho dung dich X tdc dung vdi dung dich AgNO; thu
dugc 17,22 gam két tha. Loc b k&t tia, thu duge dung dich Y. C6 can Y
duge m gam h8n hgp mudi khan. Gi tri cia m Ia: |
A. 6,36 gam B. 63,6 gam C.9,12 gam D. 91,2 gam.

' Huéng din gidi ’ ‘

- Ap dung phuong phéip ting gidm khoi lugng:

Ctt 1 mol MCL, — 1 mol M(NO3), va 2 mol AgCl thi m ting 2.62 —~71=53 gam
. 0,12 mol AgClI kh6i lugng ting 3,18 gam

M et = M+ Migng = 5,94 + 3,18 = 9,12 (g)

= PépanC.

Cau 29: Hoa tan 9,875g mot mudi hidrocacbonat vao nudc, cho tic dung véi
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dung dich H,SO, vira di rdi dem cb can thu dudc 8,25g mdt mudi sunfat
trung hda khan. Céng thic phén tif cia mudi la:
A. NH,HCOs B. NaHCO; C. Ca(HCO;), D. KHCO;
Huéng dén gidi

Goi mudi hidrocacbonat: R(HCO,), véinla héa tri ciia kim loai trong mudi dé.
OR(HCO,)_ +nH,S0, - R,(SO,), +2nH,0+2nCO, T
Theo phuong trinh: cif 2 mol mudi hidrocacbonat chuyén thanh 1 mol mudi
sunfat thi kh&i lugng mudi gidm: 61x 2n — 96n = 26n (g) va 1a khoi lugng cla
2n mol CO,,
Theo d8: Ay = 9,875 — 8,25 = 1,625 ()

2n 0125

=g, =1.625% = 0,125 (mo) = nyycoy), ==

(mol)
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9,875

Ta c6 hé thitc tinh My: Mg = —6In=18n
0,125
n
n 1 2
18 39
R .
(NH,) (loai)

= DPép an A,

Céu 30: M6t binh cau dung tich 448ml dugc nap ddy oxi rdi can. Phéng dién dé
ozon héa, sau d6 nap thém cho diy oxi rdi cin. Khéi lugng trong hai trudng
hgp chénh 1&ch nhau 0,03gam. Biét cdc thé tich nap déu & (dktc). Thanh
phin % v& thé tich clia ozon trong hén hop sau phin ing la:

A.9,375% B. 10,375% C. 8,375% D. 11,375%.
Hudéng din gidi

Thé tich binh khong ddi, do dé khoi lugng chénh 1&ch 12 do su ozon héa.

Cur 1 mol oxi dugc thay bing 1 mol ozon khéi lugng ting 16 g

Vay khoi lugng tang 0,03g thi s6 ml ozon (dktc) [a: O—l’g—%.22400:42( ml)

%03:%1()0%:9,375% = Dép dn A.

Cau 31: Oxy héa hoan toan a (g) hdn hgp X (gdm Zn, Pb, Ni) dugc b (g) hén
hgp 3 oxit Y (ZnO, PbO, NiO). Hoa tan b (g) Y trén trong dung dich HCI
lodng thu dugc dung dich Z. C6 can Z dugc hdn hgp mudi khan c6 khéi lugng
(b +55) gam. Khéi lugng a (g) ciia hdn hgp X ban diu Ia:

Aa=b-16 B.a=b-24 C.a=b-32 D.a=b-8
Huéng din giai
Cdc kim loai ndy c6 ciing héa tri — goi chung 13 My,

0
My + %oz ——M,, 0

MO + 2 HCl — My, Cl, + H,0O

Z chita mudi khan c6 kh6i lugng 16n hon kh&i lugng oxit 55g. B6 chinh 1a do
chénh léch khéi lugng ctia 2 anion CI' va O*: I mol MO chuyén thanh 1
mol My, ClL, ting: 71 — 16 =55 (2)

Theo d&: Amyn, = 55 (2) = Noxii = Nygs = | (mol)

Ta ¢6: myy; = mpg - +mg

= a=Mmy =My —Mg =b-1x16=b-16 = Ddpdn A.
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Céu 32: Cho hdn hop gdm ba musi MgCly, NaBr, KI vdi s6 mol wong (ng la

0,2 mol; 0,4 mol va 0,2 mol. Hoa tan hdn hop A wén vao nudc tao ra dung

dich X. Dan V(1) Cl, suc vao dung dich X, ¢6 can dung dich sau phdn @ng thu

ducc 66,2g chat rdn. Tinh V (dktc)

A. 2,24 it B. 8,96 lit C. 6,72 lit D. 4,48 lit
Huéng din giai

PTPU c6 thé xay ra

Cl, +2I" = 2CI" + 1, (1)

Cl, +2Br~ —2CI" +Br,(2)

N&u phén g (1) xdy ra hodn toan, khoi lugng mudi gidm:

0,2(127 - 35,5)=18,3 (g)

Khi ci hai phan Gng (1) va (2) xdy ra hoan toan kh&i lugng mudi gidm:

0,2(127 - 35,5) + 0,4(80 — 35,5) = 36,1 (8)

Theo dé bai, khoi lugng mudi gidm 93,4 — 66,2 =27,2 (g)

Ta thdy: 18,3 < 27,2 < 36 = ching 6 phan tng (1) x4y ra hoan toan va co

mot phan phan tng (2)

Goi n__pe =X thi khéi lugng ciia mudi gidm: 18,3 +x(80 - 35,5) = 27,2

<> x =0,2 (mol) — nC12 = —;—(0,2 +0,2)=0,2 (mol)
= \/Clz =4,48(I)

= Ddp anD.

Cau 33: Cho hoa tan hoan toin a gam Fe;O, trong dung dich HC], thu dugc dung
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dich D, cho D tdc dung vdi dung dich NaOH du, loc k&t tia d€ ngoai khdng
khi d&n khoi lugng khong ddi, thd'y khdi lugng ket tha ting 1&n 3.4 gam.
Pem nung k&t tha d&n khdi lugng khong d8i dugc b gam chd't rdn. Gid tri cla
a, blan lugt la:
A. 46,4 va 48 gam B. 48,4 va 46 gam
C. 64,4 va 76,2 gam D. 76,2 va 64,4 gam.
Huéng din giai
Fe;0, + 8HC1 — 2FeCl; + FeCl, + 4H0
FeCl, + 2NaOH — Fe(OH), + 2NaCl
FeCl; + 3NaOH — Fe(OH); + 3NaCl
4Fe(OH), + O, +2H,0 — 4Fe(OH);

2Fe(OH); ——» Fe,0; + 3H;0
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Nhin xét: Ta thd'y Fe;0,4 ¢6 thé viét dang FeO.Fe,05. Khi cho D tdc dung vdi
dung dich NaOH, két tia thu duge gdm Fe(OH), va Fe(OH);
D& ngoai khdng khi Fe(OH), — Fe(OH);
1 mol Fe(OH), — | mol Fe(OH);thém | mol OH khdi lugng ting 17g
0,2 mol Fe(OH), — 0,2 mol Fe(OH); thém 1 mol OH khi lugng ting 34g

N0 = MRe,0, = MReom), = 0:2(mol)

0,2 mol Fe;04 — 0,3 mol Fe,04
a=232.0,2=464(g): b=160.0,3=48 (g) = Dapan A.

Cau 34: Cho 8 gam hdn hgp A gdm Mg va Fe tac dung hét vdi 200ml dung dich
CuSO, d&n khi phin @ng k&t thic, thu duge 12,4 gam chdl rin B va dung dich
D. Cho dung dich D tdc dung vdi dung dich NaOH du, loc va nung k&t tda
ngoai khong khi d€n khéi lugng khong d6i thu dude 8 gam hdn hdp gdm 2 oxit.
a. Khoi lugng Mg va Fe trong A 1an lugt la:
A 48va32gam B.3,6va44gam C.2,4va5,6gam D. 1,2 va 6,8 gam.
b. Nong do mol ctia dung dich CuSO, la:

A.0,25M B. 0,75M C.0,5M D. 0,125M.
c. Th€ tich NO thodt ra khi hoa tan B trong dung dich HNO, du 1a:
A L1211 B. 3,36 lit C. 4,48 lit D. 6,72 lit.

Huéng din gidi
a. Cdc phan tng: Mg + CuSO,; — MgSO4 + Cu
Fe + CuSO; — FeSO4 + Cu
Dung dich D gdm MgSO, va FcSO,, chit rin B bao gdm Cu va Fe du.
MgSO, + 2NaOH — Mg(OH), + Na,SO,
FeSO, + 2NaOH — Fe(OH), + Na.SO,

Mg(OH), —%— MgO + H,0

4F¢(OH), + 0, —“— 2F¢,0; + 4H,0

Goi x,y 1a s6 mol Mg va Fe phén tng. Sy ting kh&i lugng tir hdn hgp A (gdm
Mg va Fe) — hdn hgp B (gdm Cu va Fe ¢6 thé du) 1a:

(64x + 64y) — (24x + 56y) = 12,4 — 8 = 4,4

Hay: 5x + y=0,55(1)

Khdi lugng cdc oxit MgO va Fe,03: m = 40x + 80y = 8

Hay: x + 2y =0,2 (2)

Tu (1) va (2) tinh duge x = 0,1 va y = 0,05

my, =24.0,1 =24 ¢ m.=8-24=56g = DapanC.

0.15 o
b. nCUSO4:x+y:(),15zCM:-O——E—=O,75M = DPép dn B.

£}
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C.

Hbn hgp B gébm Cu va Fe du, ne, = 0,15 mol; ng.= 0,1 = 0,05 = 0,05 mol
Khi tic dung véi dung dich HNO:

+3 +2

Chatkhir1a Fe va Cu: Fe — 3e — Fe Cu - 2 — Cu
‘ 0,05 0,15 0,15 0,3
) +5 +2
Chatoxi héa la HNO;: N + 3¢ —— N (NO)
3a a
Theo phuong phdp bao toan elearon,jtakcé: 3a=0,15+0,3 = a=0,15 mol
= Vo =0,15.22,4=3361it = Pap4nB.

Cau 35: Cho 4,48 1it CO (dktc) tdc dung véi FeO & nhiét do cao mot thdi gian,

sau phdn tng thu dugc chat rin X c6 khdi Iudng bé hon 1,6 gam so vdi khdi
lugng FeO ban dau. Khdi luong Fe thu dugc va % thé tich COQ trong hdn hop
khi sau phan u’ng 1an lugt la: :
A.5,6 gam; 40% B. 2,8 gam; 25% C. 5,6 gam; 50% C 11 2 gam; 60%

' Hu’o’ng din giai

o0
FeO + CO ——sFe + CO,

1,6
— =(,1 (mol
6 (mol)

Myigm = Mo(oxit da phiin tng ) =
= N, = nco =0,l (mol) > mp.=0,1.56=5 6gam %)
Theo bao [Oan ngllyeﬂ t() Nhdn hop khlsau phm u’n;, - nCO(hdn ddu) = O 2 (m()l)

= % thé& tich khi CO, = —g—z—xlOO% = 50%(**)

>

T (%) va (*") :>Bap anC

Cau 36: Nung 47,40 gam kali pemanganat mdt thdi gian thiy con lai 44,04 gam
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chit rin. % khoi lugng kah pemanganat da bi nhiét phin la

A.50%. B. 70%. C. 80%. D. 65%.
Huéng din gidi

2KMnO, — , K;MnO,+ MnO; + O, 1

b0 gidm khdi lugng clia chdtrin = mg, =474 - 44,04 = 3,36 gam

= no2 =3,36:32=0,105 mol = mKMnO4 tham gia = 0,105.2 = 0,21 mol

= % myy. 0, phdn Gng = %;g 100% = 70% = Pap an B

)
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Chuyén de 3.
PHUONG PHAP AP DUNG DPINH LUAT BAO TOAN PIEN TiCH

A. NOI DUNG PHUONG PHAP

I. NOI DUNG:
- Trong phan ng trao d6i ion, va trong mdt dung dich:

Téng dién tich Am = tdng dién tich dudng
- Hé qua: Téng s6 mol cation = t6ng s& mol anion

Z cation = Z amon
II. PHAM VI AP DUNG: :
- Pinh luat bdo toan dién tich dugc dp dung trong céc trudng hop nguyén ti,
phén tf, dung dich trung hoa dién.
- Trong phdn @ng trao ddi ion clia dung dich chét dién li trén cd s§ cla dinh
ludt bdo toan dién tich ta thiy c6 bao nhiéu dién tich dudng hodc dm cla
céc ion chuyén vao trong k&t tha hoic khi tdch ra khdi dung dich thi phdi trd

lai cho dung dich ba'y nhiéu dién tich duong hodc am.

B. BAI TAP MINH HQA
Dang 1: Ap dung don thudn dinh luat bao toan dign hch
Vi du 1 : Trong mdt dung dich ¢6 chirc a mol Ca*, b mol Mg**, ¢ mol CI", d mol
NO;". Biéu thitc lién hé gifta a, b, ¢, d 1a:
A.2a+2b=c+d B.a+b=2c+2d
Ca+2b=c+d D.2a+b=c+2d.
Huéng din giai
Trong mdt dung dich t8ng dién tich dudng ciia cdc cation bing téng dién tich
Am cla cdc anion.
Dodétaco:2a+2b=c+d = DapanA.
Vi du 2 : Mot dung dich ¢6 chita 4 ion véi thanh phan : 0,01 mol Na*, 0,02 mol
Mg**, 0,015 mol SOi' ,xmolCl™ . Gid tri cia x la k
A.0,015. ~ B.0,035. C.0,02, D. 0,01.
Huéng din giai
Ap dung dinh ludt bao toan dién tich ta cd:
0,01.1+0,02.2=0,0152+x.1=>x=0,02
= PapanC
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Dang 2: K&t hgp véi dinh ludt bao toan khdi lugng
Vi du 3 : Dung dich A chita hai cation 1a Fe**: 0,1 mol va Al3f: 0,2 mol va hai
anion la CI™: x mol va SOi": y mol. Pem c6 can dung dich A thu dugc 46,9
gam hdn hgp mu6i khan. Gid tri clia x va y 1an lugt 1a:
A.0,6 va 0,1 B.0,3va02  C.0,5va0,15 D.0,2va 0,3
Huéng din gidi
Ap dung dinh ludt bdo toan dién tich ta cé:
0,1.2+023=x.1+y.2 = x+2y=0,8 (*¥)
Khi ¢6 can dung dich khdi lugng muéi = £ khéi lugng cdc ion tao mudi
0,1.56 +0,2.27 + x.35,5 + y.96 = 46,9 = 35,5x + 96y = 35,9 (*%)
Tr (*)yva ()= x=0,2;y=03
= Pap anD.
Vi du 4 : Chia hdn hgp X gém hai kim loai c6 hod tri khong d8i thanh 2 phin
bing nhau.
Phin 1: Hoa tan hoan toan biing dung dich HCI dv thu duge 1,792 lit H, (dktc).
Phin 2 : Nung trong khong khi du thu dugc 2,84 gam hén hop rén chi gém
cdc oxit. Khéi lugng hdn hgp X 1a
A. 1,56 gam. B. 1,8 gam. C. 2,4 gam. D. 3,12 gam.
Huéng din giai
Nhén xét: Téng s6 mol x dién tich ion dudng (clia hai kim loai) trong hai phan la
bing nhau = Téng s6 mol x dién tich ion 4m trong hai phin ciing bing
nhau
0" & 2CI

Mitkhdc:n _=n  =2ny =—1’—7—9—2—=0,08m01
Cl H 2 224

= Nogwong oxiy = 0,04 (mol)
=> Trong mdt phan: Myim 10ai= Mot — Moy = 2,84 — 0,08.16 = 1,56 gam
=> Kh6i lugng hdn hop X = 2.1,56 = 3,12 gam
= PapanD
Vi du 5 : 100ml dung dich X chifa cdc ion Ca®*: 0,1 mol; NO;3 : 0,05 mol; Br™:

0,15 mol; HCO; : 0,1 mol va mot ion ctia kim loai M. C6 can dung dich thu

duge 29,1g mudi khan. Ion kim loai M Ia ion ndo va tinh ndng d6 ciia né
trong dung dich.
A.Na"va 0,15M B.K'va0,IM C.Ca**va0,I15M D.K'vaIM
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Huéng dén giai
Goi n la dién tich ctia ion kim loai M: x 1 $& mol ctia M"™*
Ap dung BLBTDT, ta ¢6: 0,1.2+xn=0,05+0,15+0,1 — xn= 0,1

Mitkhdc: mpy,g = me 2 +H]Mn+ +mNO; +mBr' +mHCO;
0,1 M :
0,140+ (M——) +0,05.62 + 80.0,15+0,1.61 =29,1 > — =39 <> M = 39n
n n
A . -, z ~ N~ + 3 z ’ N N 011
Trong s6 cdc ddp dn da cho thi K" 1a ddp 4n phi hgp va CK+ = 01 =1 (M)

= Dap 4n D.

Dang 3: K&t hgp véi bao toan nguyén t6
Viduy 6 : Cho hén hdp X gdm x mol FeS, va 0,045 mol CusS tac dung vira du
v8i HNO; loang, dun néng thu dugc dung dich chi chita mudi sunfat ctia cc
kim loai va gidi phdng khi NO duy chdt. Gid trj ctia x 1a:
A. 0,045 B. 0,09. C.0,135. D. 0,18.
Hudng din giai
- Ap dung bdo toan nguyén 18-
Fe™: x mol; Cu™: 0,09 mol; SO : (2 + 0,045) mol
- Ap dung dinh ludt bdo toan dién tich (trong dung dich chi chéa cdc mudi
sunfat) ta ¢6: 3x + 2.0,09 = 2(2 + 0,045) = x = 0,09
=Pdp an B
Vidu 7 : Dung dich X ¢6 chira 5 ion : Mg®*, Ba®*, Ca®, 0,1 mol CI” va 0.2 mol
NO; . Thém dan V lit dung dich K,CO; IM vao X dén khi dudgce lugng két
tia 16n nhat thi gid tri V 16i thi€u cdn ding 1a
A. 150ml B. 300ml C. 200ml D. 250ml
Hudng din giai
C6 thé quy ddi cdc ion Mg™, Ba®*, Ca®* thanh M** (xem thém phudng phdp
quy doi)
M* +CO;” — MCO, {
Khi phdn @ng k&l thic, phdn dung dich chita K*, CI™ va NO;
Ap dung dinh ludt bdo toan dién tich ta ¢6:
nK+ = nC]_ + nNO; =0,1 +0,2=0,3mol = 2. N, co,

= nK2C03 =0,15 mol
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\Y

k04 = 015:1=0,151=150 m!

= PapénA

Dang 4: K&t hgp véi viéc vjé’t phuong trinh ¢ dang ion thu gon
Vi du 8 : Cho tan hoan toan 15,6 gam hén hop gom Al va ALO; trong 500ml
dung dich NaOH M thu dugc 6,72 lit H, (dktc) va dung dich D. Thé tich HC1
2M cin cho vao D d€ dugc lugng két tia 16n nhat 1a:
A. 0,175 1it B. 0,25 It - C.0,255 lll D. 0,52 lit.
Hudng din glal :
Trong dung dich D c¢6 chira AlO, va OH™ (néu dw). Dung dich D trung hoa

védiénnén n_+n__=n__ =0,5mol
. Al()z OH Na :

Khi cho HCI vao D:
H' + O —— H,0
~ H' +AlO; + H;0 —— AI(OH); ¥

D& thu dugc lugng két tha 16n nhatthi: n . =n _+n =05 mol
H AlO;  OH™

Thé tich dung dich HCl 1a: V= 075 = 0,25 Iit
— Dép 4n B. |

Vi du 9: Dung dich X ¢6 chita: 0,07 mol Na™; 0,02 mol SO, va‘x mol OH".
Dung dich Y ¢6 chita CIO,7; NO;™ va y mol H'. Téng s6 mol Cl1O,~ va NO3~
la 0,04. Tron X va 'Y dugc 100ml dung dich Z. Dung dich Z c¢6 pH (b6 qua
su dién li ctia H;O) la:

Al B. 2. : c.12. . D.13.
(Trich dé thi tuyén sinh Pai hoc khdt A ndm 2010)
Huéng dén gidi

- Ap dung dinh ludt bdo toan dién tich cho dung dich X ta dudgc:

x =0,07 - 0,02.2 = 0,03 mol
- Ap dung dinh ludt bdo toan dién tich cho dung dich Y ta dugc: y = 0,04 mol
— Tron dung dich X va dung dich Y x4y ra phdn @ng:

H* + OH — H,0

0,03 0,03

=0, a=004-003=001 mol = [H'] = 100'M = pH = 1.

= Pap dnA.
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Vi duy 10: Dung dich X chita cdc ion: Ca®*, Na*, HCO; va CI™, trong d6 s& mol
cda ionCl™ 1a 0,1. Cho % dung dich X phan tng v§i dung dich NaOH (duw),

thu dudc 2 gam két tia. Cho 1/2 dung dich X con lai phan ttng véi dung dich
Ca(OH), (duw), thu duge 3 gam két tha. Mat khdc, n€u dun s6i d&€n can dung
dich X thi thu dugc m gam chit rin khan. Gi tri cia m la

A. 9,21 B. 9,26 C. 8,79 D. 7.47
(Trich dé thi tuvén sinh Dai hoc khd'i B ndm 2010)
Huéng dan gidi

* % dung dich X tdc dung vdi dung dich NaOH du:

HCO;” + OH™ — COy” + H,0
Ca™ + COy™ — CaCO3d
0,02 0,02 0,02

. 2
- Ta c6: Deyco, = 00 =0,02 mol = .o = 0,02 mol

* % dung dich X tdc dung vdi dung dich Ca(OH), du:

HCO;” + OH™ — CO;” + H.0
0,03 0,03
Ca™ + CO;"™ — CaCO4d
0,03 0,03
.. 3
Ta ¢é: nCuC()3 = m = 0,03 mol

Ca(OH), du = CO;* hé&t theo pit ta ¢6: n .- =0.03mol
3

Ap dung dinh ludt bdo toan dién tich cho dung dich X ta c6:

n .=n__+n _—2n 5, = 0,1 +0,03.2 -2.0,02.2 = 0,08 mol
Na Cl HCO, Ca

Khi ¢6 can dung dich X xdy ra phdn @ng:
2HCO, —s CO* + €O, + H,0
0,06 0,03
Vay: sau khi ¢0 can trong m (g) chit rin c6: Ca’™*; Na™: CI; CO,*
= m=0,04.40 + 0,08.23 + 0,1.35,5 + 0,03.60 = 8,79 (g)
= Papan C.
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Vi

Dang 5: Bai toan tong hop
du 11 : Hoa tan hoan toan 10 gam hon hgp X gdm Mg va Fe bang dung dich
HC1 2M. K&t thic thi nghiém thu dudc dung dich Y va 5,6 lit H, (dktc). pé
K&l tha hodn toan cdc cation ¢6 trong Y ¢in vira di 300ml dung dich NaOH
2M. Thé tich dung dich HCI d4 dung la

A. 0,2 lit. B. 0,24 lit. C. 0,3 1it. D. 0,4 lit
Huéng din gidi
n =n = Nngon = 0,6 (mol)
Nat OH™

Vi
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Khi cho NaOH vao dung dich Y (chita cdc ion: Mg™: Fe™: H* du; Cl7) cdc
ion dudng sé tdc dung v6i OH dé tao thanh k&t tha. Nhu vy dung dich thu

-

dugc sau phan ¢ng chi chita Na* va CI”

= =0 =0.6
=n =0 6 = n . 0

= Vo= 9-2—(3 -03lit= PdpanC
du 12 : Cho 20 gam hdn hdp X gdm Fe, FeO, Fe;Oy, FeyO; tan vira hét trong
700ml dung dich HCI 1M thu dwdc 3,36 lit H, (dktc) va dung dich D. Cho dung
dich D tdc dung v6i NaOH du, loc k&t tha va nung trong khong khi dé&n khdi
lugng khong ddi thu duge chat rdn Y. Khdi lugng ran Y la:
A. 16 gam B. 32 gam C. 8 gam D. 24 gam.
Huéng dén giai
Fe + 2HCl — FeCl, + H,1
FeO + 2HCI — FeCl, + H,O
Fe;04 + 8HCI — 2FeCl; + FeCl, + 4H,0
Fe,05 + 6HC1 — 2FeCl; + 3H,0
FeCl, + 2NaOH — Fe(OH), + 2NaCl
FeCl; + 3NaOH — Fe(OH); + 3NaCl

4Fe(OH), + O, —%—> 2Fe,0; + 4H,0

2Fe(OH); —S— Fe,05 +3H,0
Ap dung dinh ludt bdo toan dién tich ta c6:

. 33
S6 mol HC1 hoa tan Fe la: ny = 2nH7 = 25—2—3= 0,3mol

B

S& mol HCI hoa tan cdc oxit = 0,7 = 0,3 = 0,4 mol

Theo dinh luat bdo toan dién tich ta co:
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1 0,4
n ,_ =—n _=-—=0,2mol
O* (rongoxity 2 Cl 2

— moxi: —

nFc(tmng X 56

m 20-0,2.16

56

oxi = = 0,3 mol

Sd d6 hgp thic:

0,3 mol Fe — 0,15 mol F¢-0; = chz(H =0,15.160=24 gam

= Pap an D.

B.BAI TAP AP DUNG
Cau 1: Trong mot dung dich chita a mol Na*, b mol Ca™, ¢ mol HCO;™ va d mol
CI". Biéu thifc lién hé trong dung dich 1a:

Aa+2b=2c+d B.a+2b=2c+2d
C.a+2b=c+d D.2a+2b=2c¢c+d.

Huéng din giai
Ap dung dinh ludt bdo toan dién tich, tacé: a+2b=c+d
= DPdp an C.

Céu 2: Thém m gam kali vao 300ml dung dich chita Ba(OH), 0,IM va NaOH
0,IM thu dugc dung dich X. Cho tIr tir dung dich X vao 200ml! dung dich
AL(SOy); 0,1M thu duge k&t tia Y. Pé thu dude lugng k&t tha Y 16n nha't thi
m cé gia tri la:

A. 1,59 B. 1,17 - C. 1,71 D. 1,95.
(Trich dé thi tuyén sinh Cao ddng khéi A,B)
Huéng din gidi
Dung dich X chita Ba**; K*; Na*; OH".
Khi cho dung dich X vao dung dich Al,(SO,)s, dé thu dudc k&t tha 16n nhat
thi khi d6 k&t tha tich ra khéi dung dich. Dung dich tao thanh gém: K*, Na®,
SO.*. Ap dung dinh ludt bdo toan dién tich, ta cé:

nK+ + nNa+ = nsoﬁ‘ = r1K+ =3.0,02-0,03 = 0,03 mol

= mg =0,03.39=1,17 (g) = Pdp anB.

Cau 3: Dung dich A chita cdc ion A = 0,6 mol, Fe**= 0,3 mol, CI” = a mol,
SOi“ = b mol. C6 can dung dich A thu dugc 140,7 gam. Gid trictiaa va b
1an lugt 1a:

A.0,6va 0.9 B.0,9va 0,6 C.0,3va 0,5 D. 0,2 va 0,3.
(Trich dé thi tuyén sinh Cao ding khoi A,B)
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Huéng din giai
Ap dung dinh ludt bio toan dién tich, ta c6:
a+2b=0,63+032=24 | a=0,6
{35,521 +96b = 140,7 — (0,6.27 + 0,3.56) = 107,7:’{ b=0,9

= Pap an A.

Céau 4: Hoa tan hoan toan 2,81 gam hdn hgp gdm Fe,0s;, MgO, ZnO trong
500ml dung dich axit H,SO4 0,1M (vira dd). Sau phdn @¢ng ¢6 can dung dich
mudi thu dugc bao nhiéu gam mudi khan? :

A. 6,81g B.4,81g C.3,81g D. 5,81g.
‘ (Trich dé thi ‘tuyé’n sinh Pai hoc khéi A)
Huéng dingiai

Khi cho hdn hgp cdc oxit kim loai tdc du“ng v6i dung dich H,SO, lodng, ion
SOi" thay thé& cho ngﬁyén tlr oxi trong oxit.

Ap dung dinh luat bao toan dién tich, ta ¢6: ng (trongoxin =1

n_ ,_ =0,05mol
4
= Miim loai = Mk oxit— Moxi (rong oxin = 2,81 — 0,05.16 = 2,01 (g)

Vﬁy Mpyai = Miim logi + msoz_ = 2,01 + 0,0596 = 6,81 (g)
~ 4

= Pdp an A.

Céu 5: Cho 100ml dung dich A chita Na,SO4 0,1M va Na,CO; 0,2M téc dung.
vira di véi 100ml dung dich B chita Ba(NOs), vd Pb(NOs), 0,05M tao k&t
tiia. Tinh ndng d6 mol ciia Ba(NO;), va khdi lugng chung ciia cdc k&t tia?

A.0,25M va 66,2g - B.0,15M va 6,62g
'C.0,25M va 6,62g D. 0,15M Ve\l’ 66,2g -
Huéng dén gidi o

Theo PLBTBT cidc ion SO3~, CO3™ phan ting vi Ba® va Pb>" theo i 18
mol 1:1. Pién tich cdc ion trén biing nhau v& gid tri tuyét ddi. Nén ta c6:

> n(SO;” +CO; )= n(Ba’ +Pb’") «>0,1(0,1 +0,2) = 0,1(x +0,05)
=x=C_,, =0,25M)

Khdi lugng chung clia cdc két tia ( BaSO, + PbSO, + BaCO; + PbCO5) 1a:

m=m +m +m +m

Ba2+

2~ 2— 2+
SOy CO3 Pb

= 0,1.0,1.96 + 0,1.0,2.60 + 0,25.0,1.137 + 0,05.0,1.207 = 6,62 (g)

= DPéap an A.
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> Nhén xét: D81 v6i bai todn trén néu gidi quyét theo phuong phdp dai s§
bing cdch vi€t phudng trinh rdi tinh todn theo phuong trinh s& gip ric r&i vi
khong du dir kién dé€ dinh lugng duge khdi lugng timg loai k&l tha. Phuong
phdp BTDT trong trudng hdp nay 12 mdt giai phap 61 v,

Cau 6: Dung dich X c6 chtta cdc ion Ca™*, AI**, CI". P& k&t tha hét ion CI” trong
100m! dung dich X cin diing 700ml dung dich chita ion Ag* c6 ndng do la
IM. C6 can dung dich X thu dugc 35,55 gam mudi. Tinh ndng d6 mol cédc
cation tuong Gng trong dung dich X.

A.0,4va 0,3 B.0,2va 0,3 C.1va0,5 D.2val.
Hudéng din giai
Goi a, b 1an lugt 1a s& mol clia Ca®* va AP,

Tacé:n _=n ,=0,7mol
Cl Ag

Ap dung dinh ludt bdo toan dién tich, ta ¢c6: 2a +3b=0,7 (1)

Ta Cé: Mmusi = Meation + Manjon

= 40a +27b = 35,55 - 0,7.35.5 = 10,7 )
. =0,2 )=
Tfr(l)vﬁ(Z):{a o [ca?]=2m — Dép4nD.
b=0,1 [A13+]11M

Céu 7: Mot dung dich chita 0,02 mol Cu**, 0,03 mol K*, x mol CI” va y mol
SOi". T6ng khéi lugng cdc mudi tan 6 trong dung dich Ia 5,435 gam. Gid
tri clia X v y 1an lugt 1a: ‘ )

A. 0,03 va 0,02 B.0,05va 0,0l €.0,01va0,03 D.0,02va 0,05.
Hudng din gii

Ap dung dinh ludt bio toan dién tich, ta c6:

x+2y=0,02.2 + 0,03 =0,07 (D)

Ta lai ¢6: Muyusi= Y Megion + 2. Mynion

= 35,5x + 96y = 5,435 — (0,02.64 + 0,03.39) = 2,985 2)

=0, .
Tr(yva @ = =% S pspan A,
y =0,02
C4u 8: Chia hdn hgp 2 kim loai A, B ¢6 héa tri khong ddi thanh 2 phin bing
nhau:

- Phén I: tan hé&t trong dung dich HCl, tao ra 1,792 1it H, (dktc).

- Phan 2: nung trong khdng khi dén khoi Iugng khong ddi thu dugc 2,84 gam chit
rdn. Khoi Iugng hdn hgp 2 kim loai trong hdn hdp diu 1a:
A.2,4 gam B. 3,12 gam C.2,2 gam D. 1,8 gam.
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Huéng din giai
Nhan xét: S& mol dién tich ctia hai kim loai A va B trong 2 phan l1a khong
thay di, do d6 s& mol dién tich 4m trong 2 phén Ia nhu nhau.
Vi 0> < 2CI nén:

_ i _ _ 1,796
nO(!r()ngoxit) —_z—nCI(lmngmu()'i) - IIH -

=0,08 (mol)

2 fanfiand ]

Myim i = Moxii— Mo = 2,84 — 0,08.16 = 1,56 (g)
Khéi luong trong hdn hgp ban diu la: m = 2.1,56 = 3,12 (g) = Ddp én B.

Cau 9: Dung dich A c6 chita 5 jon: Mg**, Ba**, Ca**, 0,2 mol CI" va 0,3 mol

NO;. Thém dén V lit dung dich Na,CO; 2M vao A d&n khi duge lugng két
tGia 16n nha't. Gia tri ctia V 1a:
A. 150ml B. 300ml C. 125ml D. 250ml.
Hudéng din giai
Phudng trinh ion rat gon:
Mg™ + CO3™ —— MgCOsl

Ba’ + COJ” —— BaCO;d

Ca® + COY” —— CaCOd
Khi phan ting két thiic, cdc k&1 tiia tdch khoi dung dich, phan dung dich chta

Na*, CI" va NO;". D& trung hdadiénthi: n_,=n__+n_ _=0,5mol

nNa+ . 0’5

=V ——4—20,125(1)=l25m1 = Pap an C.

(i(’Na2CO3 - [N'l+ J
«

Cau 10: Dung dich A chfa cdc ion CO5”, SO, SO,”, 0,1 mol HCO;™ va 0,3

64

mol Na*. Thém V lit dung dich Ba(OH), IM vao dung dich A thi thu dudc
lugng két tha 16n nhat. Gid tri cda V la:
A. 0,15 B.0,2 - C.0,25 D.0,5
Huéng din gidi
Néng do cic ion [Ba’] = IM; [OH] = 2M. P& thu duoc lugng k&t tia 16n
nhat, cAn 0,1 mol OH™ d€ tédc dung h&t vdi HCO;™ .
HCO;™ + OH  — CO;” + H,0
Mit khdc, cAn 0,3 mol OH™ d€ trung hda Na®.
Vay t8ng s6 mol OH™ ¢in 1a 0,1 +0,3 =04 mol = ng, oy, = 0.2 mol

Thé tich dung dich Ba(OH), la: V= Qi—z =0,2 lit = Pdp an B.
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Céu 11: Cho tan hoan toan 10 gam hdn hop Mg va Fe trong dung dich HC1 4M
thu dudc 5,6 lit H, (dktc) va dung dich D. D€ két tda hoan toan cic ion trong
D can 300ml dung dich NaOH 2M. Thé tich dung dich HCI da dung 1a:
A. 0,1 lit B. 0,12 lit C. 0,15 lit D. 0,2 Iit.
Hudng din gidi
Khi cho 0,6 mol NaOH vao dung dich D chita Mg**; Fe** va H (n€u du) tich
ra khéi dung dich D. Dung dich tao thinh chia CI” phdi trung hoa dién véi

0,6 molNa*: n =n . =0,6 mol
Cl Na

= Ve = 04—6 =0,15 lit = Pdp 4n C.

Céau 12: Cho a(g) hén hgp 2 kim loai Na, K vio nudc dugc dung dich X va
0,224 lit khi H, (dktc). Trung hoa h&t dung dich X cin V lit dung dich H,SO,
0,1M. Gid tri cia V 1a;

A.0,15 B. 0,10 C.0,12 D. 0,20.
» Huéng din gidi
Ta ¢6 sd d6 chuyén héa cla H,0 khi phin tng v6i Na, K Ia:

H,O — —;—Hz + OH"

= n__=2ng, :2.9’2&=0,02m01
OH 2 4

Phén ui.¢ khi trung hoa dung dich X: H* + OH™ — H,0

= n =n__=0,02 mol
H OH

= “H2304 =—;—nH+ =0,0l mol = V= %_01_1 =0,1 lit
= Pédp dn B. :

Céu 13 Cho x(g) hdn hgp kim loai gdm Na, K, Ba vao H,0 (du) dugce 500ml
dung dich X ¢6 pH = 13 va V lit khi (dktc). Gid tri ctia V 1a:
A. 0,56 it B. 1,12 1it C. 2,24 1it D. 5,6 lit.

, Huéng din giai

pH=13 = pOH=14-13=1 = [OH|=0,IM
= nOH_ =0,1.0,5 = 0,05 mol

Matkhéc, khi kim loai tdc dung véi H,O tao dung dich kidm, ta c6 so dd:

Hzo —> ";‘Hz +OH™
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= ny =-1—n _=—1—.O,05=O,025 mol = V. =056 (1)
2 92 OH™ 2 Hy

= Pap dn A.

Cau 14: Mot dung dich ¢6 chifa céc ion: Ba®": 0,1M, Na*: 0,15M, AI**: 0,1M, NO5~
:0,25M va CI": aM. Gi4 tri cia a la:

A. 0,4 B. 0,35 C.03 D. 0,45.
Huéng din gidi

Ap dung dinh ludt bdo toan dién tich, ta c6:

0,1.2+0,15+0,1.3=025+a = a—O4M

= Pap anA.

Cau 15: Mot dung dich c6 chita cac jon: x x mol M*, 0,2 mol Mg”, 0,3 mol Cu™", 0,6
mol SO,*", 0,4 mol NO;~. Cb can dung dich nay thu dugc 116,8 gam hdn hgp
cdc mudi khan. M lél:' - -

ACr g BFetii . CAl D.Zn.
Huéng din gidi

Ap dung dinh luat bdo toin dién tich, ta c6:

3x+0,2.2+0,3.2=0,62+04 = x=0,2mol

Ta cd: Mmyusi=m +m +m +m +m
e VE A V' S e T To P S (e 7Y

= 116,83 = 0,2.My + 0,2.24 + 0,3.64 + 0,6.96 + 0,4.62
= MM—52:>M1aCr = DPdpdnA.

Céu 16: Cho mdt miu hop kim Na — Ba tdc dung véi nudc du, thu dugc dung
dich X va 3,36 lit H, & (dktc). Thé tich dung dich HQSO4 2M cin diing dé

trung hoa dung dich X la:
A. 150ml - B.75ml C. 60ml o D. 30mlL
‘ ~ Huéng din gidi ‘
Ta co: ny =§—§9—0 15 mol-
2

Phuong trinh phdn @ng clia Na, Ba v6i HyO:
2Na + 2H,0 —— 2Na* + 20H + H,

Ba + 2H,0 —> Ba®* + 20H + H,
Theo phuong trinh phan dng (1), (2) ta co: nOH_ =nH2 = 2x0,15=0,03 mol

Phudng trinh phan ¢ng trung hda: H" + OH —— H0
0,3 0,3
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= nsto4 = 0,15 mol

0,15

=V
HyS04 © 2

= 0,075 (lit) = 75ml

= DPdp dn B.

Cau 17: Cho 3,75g hon hgp A gbm Mg va Al vao 250ml dung dich X chita HCI
IM va H,SO, 0,5M, duge dung dich B va 3,921 H, (dktc). C6 can ddB thu
dude m(g) mudi khan. Tim m?

A.19,3g . B.17425g<m<193g
C. 17,425¢ D. 17,425g <m <19,3g
Huéng din gidi

ny, =0.175(mol);ny. 5, =0,50(mol)

2
Mg+2H" - Mg** +H,
Al+3H" — A1 +—§—H2

= nH*pu = 2nH2 =0,35mol < nH*(X)':> dung dich B con du axit.

Nhén thdy: HCI va H,SO, phin ting ddng thdi do d6 véi cdc didu kién ciia bai
khéi Iugng mudi thu dugc chi xét dudc trong mot khodng, khong tinh dugc
gid tri cu thé.

/\p dung PLBTKL: muyg = My +m_, +m
SO% cl

Trong dung dich X, ta [udn cé:

Z‘%FZQH < 2n ,otn _=n  =0,35
SOj cl H

v' Gié sif dung dich HCI phan tng trugc: ncr =0,25(mol)
0,35-0,25

Seyulll 2

m=3,75+0,25.35,5+0,05.96 =17,425 (g)

v Gid st dung dich H,SO, phan tng trudc: o= 0,25 (mol)
4

—n =0,05 (mol)

- nC]_ =0,35-2.0,125=0,1(mol)

m=3,75+0,125.96+0,1.35,5=19,3 (g)
Vay 17,425g < m < 19,3g
= Dédp 4n B.
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Céu 18: Tron 100ml dung dich AICl; IM véi 200ml dung dich NaOH 1,8M thu
dugc k&t tha A va'dung dich D.
a. Khoi lugng két tia A la:
A.3,12 gam B. 6,24 gam C. 1,06 gam D. 2,08 gam.
b. Ndng d6 mol clia cdc chit trong dung dichD1a: -
A. NaCl 0,2M va NaAlO, 0,6M B. NaCl 1M va NaAlO, O 2M
C. NaCl 1M va NaAlO, 0,6M D. NaCl 0,2M va NaAlO, 0,4M.
Huéng din gidi
Ta c6 thé st dung dinh luat bdo toan dién tich:
n e = 0,1mol; nd‘ = 3.0,1 = 0,3mol

m_,=n__=0218= 0,36 mol
Na OH :

Sau khi phan tng k&t thiic, k&t tda tdch ra, phin dung dich chifa 0,3 mol CI”
trung hoa dién véi 0,3 mol Na’, con 0,06 mol Na* nifa phdi trung hoa dién
v6i mot anion khdc, chi c6 thé 13 0,06 mol AlO,”. Con 0,1 — 0,06 = 0,04 mol
AI** tich ra thanh 0,04 mol Al(OH);. K&t qud trong dung dich chita 0,3 mol
NaCl va 0,06 mol NaAlO,. :

a. mA](OH)3 =0,04.78 = 3,12 (g)
= Pap an A.

03 0,06
b. CM(NaCl) 03'1M CM(NaAlO )" 03 —=0,2M

= DPap an B.
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Chuyén d¢ 4.

PHUONG PHAP TRUNG BINH
A. NOI DUNG PHUGONG PHAP:
Phuong phép diing cac gia trj trung binh:

Nbi dung ciia phuong phdp nay dudc chia thinh nhi€u dang:

- Phudng phdp khéi lugng mol trung binh (M)

]

Phuong phdp s6 nguyén tif cacbon trung binh
- Phuong phép s6 nguyén ti¥ hidro trung binh
- Phudng phdp gbc hidrocacbon trung binh

- Phudng phdp nhém chifc trung binh

- Phuong phdp héa tri trung binh

D&i véi v cd thudng chi st dung 2 phuong phdp: khdi lugng mol trung binh
(M) va héa tri trung binh.

1. Phuong phap khdi lvgng mol trung binh (M):
a. Khai niém:

Khéi lugng mol trung binh (KLMTB) ctia hén hgp 1a khdi lugng ciia mot
mol hdn hop d6.

b. Cong thite tinh KLMTB:

ﬁ _ my, _ Mlnl +M2n2 +....«1—Mini

1)

n, N, +0,+..+0,

Trong d6 : my; 12 t8ng s& gam ctia hdn hgp.
ny, 12 t8ng s6 mol clia hdn hop.
M,, M;..M; 14 khéi lugng mol ciia cdc chat trong hdn hdp.
n, np..n lzl’sé' mol tudng Wng clia cdc chat. |

* P61 v6i chat khi vi thé tich  1& vdi s6 mol nén (1) dudc viét lar:

M]VI -+-I\/12V2 +....+MiVi
Vl +V2 +....+Vl

M =

(2)
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% VGiVy, Va.. Vi 14n lugt 1a thé tich cac chat khi twong tng.
Tir (1) va (2) suy ra: M=Mx, + MaXp + .. + Mix; ~ (3)

Vi X1, Xz, ... X; 12 thanh phin % s8 mol hodc thé tich ( néu hdn hgp khi) twong
{ing clia cdc chit va dugc 18y theo sd thap phan ( nghia 1a 100% dng véi x = 1).

Chi $: N&u hdn hgp chi c¢6 hai chdt ¢6 khdi lugng mol tuong ¥ng M, va M,
thi cdc cong thitc (1), (2), (3) dugc vi€t dudi dang:

Mo +M.(m—n)
(1)suyra M= L e 2(9 n)
MV, +M,(V-V))

2 a M
(2) suyr v

It

(3)suyra' M =Mx + M, (1 - x)

: Trong dé n;, Vi, x 1a s8 mol, thé tich, thinh phin % vé s0 mol hoac the tich
(hon hdp khi) cta ‘chAt tht M,.

c. Tmh chat:

-M khong phdi 12 hiing s6 ma c6 gid tri phu thudc vao thanh phan vé
lu’dng céc chat trong hdn hgp.

- Mluon nim trong khodng khéi lugng mol phin tl cia chdt nhd nhat va
16n nhat. ‘

Mmin < M < Mmdx

- Hdn hop hai chdt A, B ¢6 Mj < Mj ¢6 thanh phan tinh theo s§ mol tudng
ung la a%, b% thi :

a% =b% = 50% a% < 50% < b% a% > 50% > b%

ﬁ:M +MB ﬁ>,MA+MB ﬁ<MA+MB
2 2 2

2. Vin dung trong gidi todn:
Trong v6 vd, thudng gip cdc dang todn xdc dinh khoi lugng nguyén tif clia
2 kim loai thudc ciing phan nhém chinh va niim 2 chu ky k& ti€p nhau; xdc
dinh thanh phdn h8n hdp mudi ciing 1 cation hodc cling 1 anion; xdc dinh
% s6 lugng mbi ddng vi 1 nguyén t8; % thé tich cdc khi trong hén hop.
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* Cht §: Ngoai phuong phép tri s§ trung binh trén ta con phuong phdp s6
hat trung binh
i =€+ p+n=2Z+N
V@i cdc nguyén t dong vibén (Z < 82) talubncé : Z< N<1,5Z
Gid st trong nguyén tf s6 hatn=p=e =27
= Dha = 37 = 7= Yha /3 = Z = phan nguyén cia Z.
(Chi 4p dung cho nhitng nguyén t ¢6 X, < 40)

B. BAI TAP MINH HOA ; :
Céu 1: D€ hoa tan hoan toin 6,4 gam hdn hgp gdm kim loai R (chi ¢6 hod tri
IT) va oxit ctia né cin vira dd 400 ml dung dich HC1 IM. Kim loai R 1a:

A. Ba B.Ca C.Be .D. Mg
(Trich dé thi tuyén sinh Cao ddng nim 2011)
Huéng dén gidi

R + 2HC1 -+ RCl, + H,

RO + 2HCI — RCl, + H,0O

Ta ¢6: nyc; = 0,4.1 = 0,4 mol = ng_ oy = 0,2 mol
- _ 64

=M = =32
0,2

Theo tinh chit ciia M ach: M<32< M+ 16 = 16 < M < 32
= M =24 (Mg) = Pdp an D.

Cau 2: Hoa tan hoan toan 6,645 gam hén hgp mudi clorua cia hai kim loai
kiém thudc hai chu ki k€ ti€p nhau vao nuée duge dung dich X. Cho toan b
dung dich X tdc dung hoan toan véi dung dich AgNO, (du’) thu dugc 18,655
gam k€t tha. Hai kim loai kiém trén a:

A. NavaK B.Rbva Cs C.Liva Na D.KvaRb
(Trich dé thi tuyén sinh Cao ding nam 2011)
Hudng dén gidi
Tacé: n 18’655=O,13 mol

AgNO3 = 170
MCl + AgNO;-> AgCld + MNO; (M 12 hai kim loai kiém).

0,13 mol 0,13 mol

= (M +35,5).0,13 = 6,645 = M = 15,62

Ma 2 kim loai kiém thudc hai chu ki k& ti€p nhau = Li (7) va Na (23)

= Dép 4n C.
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~ Chu 3: Cho 7,1 gam hdn hgp gébm mot kim loai kiém X va mot kim loai
kiém th8 Y tdc dung hét vdi lugng du dung dich HCI loing, thu dudc 5,6 lit
khi (dktc). Kim loai X, Y 14

A. natri va magie. B. liti va beri.
C. kali va canxi. D. kali va bari.
(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2010)
Huéng dén gidi

Ta cé: Dy, = 0,25 mol
Goi R 12 kim loai chung cho kim loai kiém X va kim loai kiém th8 Y
R + nHCl — RCI, + %HZT (n 13 héa tri ciia R)

05 0,25
n

= M. OnS =7,1 > Mr=14,2n
- Véin=1=>Mg=14,2
n=2=My=28,4
— Nhungl<n<2=142<Mp<284
= 2 kim loai 1a Na (23) va Mg (24) = Ddp an A.
Céu 4: Hoa tan hoan toan 2,45 gam hdn hgp X gdm hai kim loai k1em thS vao
200ml dung dich HCI 1,25M, thu dugc dung dich Y chita cdc chd't tan ¢6 ndng

dd mol biing nhau. Hai kim loai trong X 12

A.MgvaCa B. Be va Mg C. Mg va Sr D.BevaCa
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2010)
Huéng dan gidi

Ta ¢6: nye=0,2.1,25 = 0,25 mol
Gia st 2 kim loai kiém th& 1a A va B.
Goi R 1a kim loai chung cho 2 kim loai ki€ém thS A, B.
R + 2HCI —» RCL, + H,
X
X ol

2
Gié st HCI hét = ng = % = 0,125 mol

MR=£--—196:>MA+MB—1962 39,2 (18) = loai .

0,125
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Vay du axit.
Y c6 ndng d6 mol/l ciia cdc chi't bing nhau nén: na = ng = Ny (du)
=2x+2x+x=0,25 (v6ix 12 s6 mol clia A)

= x=0,05 = M:gfl-s- =245 = M, + Mg =24,5.2 = 49

Cép nghiém phi hgp 1a Be (9)‘va?1 Ca (40) > PapanC.

Cau 5: Cho m gam hén hgp bdt X gdm ba kim loai Zn, Cr, Sn ¢6 s§ mol bing
nhau tic dung hét vdi lugng dv dung dich HCI lodng, néng thu dugdc dung
dich Y va khi H,. C6 can dung dich Y thu dugc 8,98 gam mudi khan. N&u
cho m gam hén hgp X tdc dung hoan toan véi O, (dw) d€ tao hdn hgp 3
oxit thi thé tich khi O, (dktc) phan Gng la

A. 2,016 lit. B. 0,672 lit. C. 1,344 lit. D. 1,008 lit.
' (Trich dé thi tuyén sinh Pai hoc khdi A nam 2010)’
Huéng déin gigi

— Ba kim loai Zn, Cr, Sn khi tdic dung v6i dung dich HCI lodng, néng déu bi
oxi héa thanh s& oxi héa +2 nén: Goi R 1a kim loai chung cho Zn, Cr, Sn khi
tdc dung vdi dung dich HClL.

— Do s6 mol 3 kim loai bing nhau nén: MR = 65+52+119 _ 26

3 3
- R + 2HCI - RCL + H,
0,06 0,06
Ta cob: Npep = —Eg—m = 0,06 mol
236
(5 +7D

Theo ptptt: ng = = 0,06 mol => s& mol mdi kim loai 12 0,02 mol
2 ,

Dra
-~ Pit véi oxi:
2Zn + O, — 2Zn0O
0,02 0,01

2Cr + %Oz —)CI'203

0,02 0,015
Sn + O, — Sn0O,
0,02 0,02

=Xng, = 0,045 mol =V, = 1,008 lit
= DPdp 4n D.
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Cau 6: Cho dung dich chtta 6,03 gam hdn hgp gdm hai mudi NaX va NaY (X, Y
]a hai nguyén t& c6 trong tv nhién, § hai chu ki li€n ti€p thudc nhém VIIA, s6
hiéu nguyén ti Zx < Zy) vao dung dich AgNO; (du), thu dudc 8,61 gam két
thia. PhAn trim kh6i lugng ciia NaX trong hdn hgp ban ddu 1a
A.58.2%. B. 52,8%. C. 41,8%. D. 47,2%.

Huéng din gidi
Goi NaR 1a cong thirc chung cia 2 mudi NaX va NaY.
NaR + AgNo3 — AgR + NaNO;
1 mol NaR — AgR khéi luong tang: AM tang— 108 — 23 = 85¢g

Véy: x mol NaR AgR khéi luong tang: Am tang 8 61 - 6 03 2,58¢g
=X = 2——-5§ -003mol = MNdR— ﬂ =201
L 85 e 0,03
= M R= 201 —23 =178 = khdng c6 2 halogen nao thda man.
Vay X, X lén Iuot 1a F va Cl; két tia 1a AgCl '
Ta ¢6: Nyacr = Nagcl = % = 0,06 mol = my.cr = 0,06.58,5 =‘3,'51g* .

:>mNdF—603 3,51 =2,52g = %NaF = % 100% = 41,8% = BapanC

£}

Céu 7: Cho 1 ,9 gam hdn hgp mudi cacbonat va hidrocacbonat ctia kim loai kiém
M tédc dung hét v6i dung dich HCI (du), sinh ra 0,448 lit khi (& dktc) Kim loai
M la ,
A. Na. B.K. C.Rb.  D.Li.
' Huéng din giai | ‘
Ta cé: Deo, %—0,02 mol ’
22,4
Goi cdng thifc cia 2 mudi MHCO; va M,COs.
MHCO; + HCl — MCI + CO,T + H,0
M,CO; + 2HC1 — 2MCl + CO,T + H,0
Theo phuong trinh phdn ¢ng ¢6 :

1,9
n., :nCO = (0,02(mol) = Mhh ~O—65 =95

Theo tinh chit cia M ta cé: MMHCO3 < Mph=95 < MMZCO3
= My +61<95<2My +60=> 17,5 < My< 34 = Chi c6 Na théa min
= Pdpan A.
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Cau 8: X 1a kim loai thudc phadn nhém chinh nhém 11 (hay nhém IIA). Cho 1,7
gam hdn hgp gém kim loai X va Zn téc dung véi lugng du dung dich HCI,
sinh ra 0,672 lit khi H, (dktc). Mit khdc, khi cho 1,9 gam X tdc dung véi
lugng dv dung dich H,SO, lodng, thi thé tich khi hidro sinh ra chua dén 1,12
lit & (dktc). Kim loai X 1a:

A. Ba B. Ca C. Sr D. Mg.
(Trich dé thi tuyén sinh Cuo Pdng khdi A,B)
Hudng din giai
Goi R 1a kim loai twong duodng thay cho X va Zn.
* 1,7 g hdn hop X, Zn tic dung v6i HCI du:
R + 2HCl— RCI; + H,
0,03 9’—62: 0,03mol
22,4

— 1 Jo— J—
= MR =6—’z—=56,67 ma Mz,=65>MRr = 56,67 = My < MR = 56,67 (1)

* 1,9 g X tdc dung vdi H,SO, lodng, du:
X 4+ H,SO, — XSO, + H,
Tacé: ny =£’—1~2—=0,05m01

2 224

Theo @& bai thé tich khi hidro sinh ra chua dén 1,12 1it = nH2 < 0,05mol
Theo phuong trinh phdn Gng:

=, = 0y < 0,05mol = My > ﬁ%: 38 (2)

T (1) va (2) = 38 < My < 56,67 (%)
= X la Ca vi Mc, = 40 thod mén diéu kién (*) = Ddp 4n B.

Céu 9: Trong ty nhién, nguyén t6 déng c6 2 déng vi 1a ¥Cu va *Cu . Nguyén i
kh6i trung binh ctia déng 1a 63,54. Thanh phin phin trim tSng s& nguyén
ctia ddng vi ®Cu la:

A. 27%. B. 50%. C.54%. D. 73%.
(Trich dé thi tuyé?z sinh Cao Ddng khéi A,B)
Huéng dan giai

Goi x 12 % s8 nguyén tr déng vi *Cu

= (1-x)1a % s6 nguyén tr ddng vi “Cu

Tacé: A, = 63x +65(1 — x) = 63,54 = x = 73%
= Dap dn D.
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Cau 10: Cho m gam hdn hdp bdt Zn va Fe vao lugng du dung dich‘ CuSO,. Sau
khi két thiic cdc phdn dng, loc bd phin dung dich thu dugc m gam bt rin.
Thanh phin phin trim theo kh&i lugng cia Zn trong hén hgp bdt ban diula:

A. 90,27% 'B. 12,67% C. 85,30% D. 82,20%
(Trich dé tuyén sinh Pai hoc khdi A)
Huéng din gidi

Vi c4c phan ting x3y ra: ciing loai phén ting oxi héa — khir va hoan toan.
Do 6, ¢6 thé thay hén hdp (Fe va Zn) = R (héa tri II). |
Phén @ng: R + Cu®* — R¥ + Cu (*) |

m(g) m(g)

= CuC}EIMCu=64
m

Theo phuong trinh:

8=

Bai toan chi tinh todn % nén ta xét hdn hop kim loai trong 1 mol bat ki:

Vé6ing, = 1 mol = my, =ny,. R = 1.64 =64 (g)
Pit ngz, = x mol = ng. = (1 — x) mol

- + _
Theo cong thitc: R = Mzn ¥ Tre _ 65x+56.A-%) 64 = x = §mol
N, + Ng, 1 9
8
65.—
65.
Viy: %omg, = 2 = 2z = 9 100% = 90,27%
m,, R 64
= Pdp an A.

Cau 11: Cho 1,68g hdn hgp 2 kim loai & 2 chu ki lién ti€p thudc nhém IIA téc
dung h&t véi dung dich HC1 du thodt ra 0,672 lit H, (dktc). Hai kim loai d6 la:

A. Be va Mg B. Mg va Ca C. Srva Ba D. Ca va Sr.
(Trich dé tuyén sinh Pai hoc khdi A)
Huéng din gidi

Goi R 12 kim loai tuong dudng thay cho 2 kim loai nhém IIA.
R + 2HCl > RCL, + H,T
Tacé: np= ny, = 022:742—0 03mol = Mg ——I(fg% 56 (g/mol)
Viy 2 kim loai d6 1a Ca va Sr = Dé4p 4n D.
Cau 12: H3n hop A gdm 2 kim loai X,Y c6 héa tri khong ddi va khong c6 kim
loai ndo héa tri I. LAy 7,68g hdn hop A chia thanh 2 phin bing nhau: '
- Phén I: nung trong khi O, dv d& oxi héa hoan toan, thu dugc 6g hdn hdp rin
B gdm 2 oxit
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- Phén 2: hoa tan hodn toan trong dd chia HCI va H,SO, lodng, thu dugc V lit
khi H, (dktc) va ddC. Tinh V.

A.2,3521it B. 4,704 lit C. 3,024 lit D. 1,176 lit
Hudéng din giai

Goi ki hi¢u chung ciia 2 kim loai X, Y 12 M; héa tri trung binh 12 ;(-; s6 mol

ctia hdn hgp trong mdi phin 13: a

4M +x0, - 2M,0- | (1)
2M + 2XHCl - 2MCL +xH, T ()
2M +xH, SO, — M, (SO,)- +xH, T 3)
N 7,68 |
Tt PLBTKL = mg, = 6--==216 (g)
=ng, = -“Z’i - %—129— = 0,0675 (mol) <> ax = 0,0675.4 = 0,135 (mol)

T () va (3) =y =§nM :% = 0,135 (mol) = V,, =3,024 ()
= DPépénC. .

Céu 13 : Dung dich X chia 8,36 gam hdn hgp hidroxit gin 2 kim loai kiém. D&

' trung hoa X cin ding t8i thi€u 500ml dung dich HNO; 0,55M. Biét hidroxit
cla kim loai c6 nguyén tir khéi 16n hon chi€m 20% s6 mol hdn hdp. Ki hiéu
hod hoc cta 2 kim loai kiém 14n lugt 1a
ALiva Na, B.NavaK.  C.Livak. D. Na va Cs.
Huéng din gidi

Goi cong thifc chung ctia hai hidroxit kim loai kiém 1a MOH
Phuong trinh phén tng : MOH + HNO, — IVINO3 +H,0

8,36

= MOH = . =30,4 = 7(Li) <M =134 <KLK,

= Kim loai tht nhat 1a Li. Goi kim loai kiém con laila M ¢6 s6 mol 1a x

4x +x=0,275 x =0,055
= =
1244x+(M+17).x =8,36 M =39 (K)

= Bap dn C
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C.BAITAP AP DUNG

Cau 1: H3n hop X gdm 2 kim loai A, B niim k€ ti€p nhau trong cing mdt nhém

A. L4y 6,2 gam X hoa tan hoan toan vao nudc thu duge 2,24 lit hidro (dktc).

A, Bla:

A.Li, Na B.Na, K C.K,Rb D. Rb, Cs.
Huéng din gidi

bit cong thic chung cia A va B 1a R.

2R +2H,0 — 2ROH + H,T

0,2 , 0,1

— 6,2 :

M = 02" 31\(g/mol)

Viy 2 kim loai la Na (23) va K (39)
= Pép 4n B. :

Céau 2: Hoa tan 28,4g hdn hop 2 mudi cacbonat clia 2 kim loai thudéc nhém IIA
bing axit HCI thu dugc 6,72 lit khi (dktc) va 1 dung dich A. Xéc dinh 2 kim
loai néu ching thuoc 2 chu ki lién ti€p? '
A.Beva Mg - ‘B.MgvaCa C.Srva Ba D. Ca va Sr.

Huéng din gidi
Goi R 1a kim loai tuong duong thay cho 2 kim loai nhom ITA.
ch03 + 2HCl - RCl, +CO,T + H,0

6,72 — 284
T’akcoz “ ch03 = Nco, = 24 = 0,3mol = Mrco; = o3 = 94,67g{m01

— M= 34,67 ma 2 kim loai nhém IIA lién ti€p nhau
=> 2 kim loai d6 12 Mg va Ca = Dap 4n B. ,

Céu 3: Cho 31,84g hdn hop 2 mudi NaX va NaY (X, Y Ia 2 halogen thudc 2 chu ki
lién ti€p trong HTTH) vao dung dich AgNO; du thu dugc 57,34 gam két tha. Vay
2 mudi do 1a:
A. NaF, NaCl B.NaCl, NaBr  C. NaBr, Nal D. A va C ding

Huéng din giai
THI: X Ia Fva Y 1a Cl1= 57,34 gam k&t tia 14 kh&i lugng cla k&t tia AgCl
© NaCl + AgNO; — AgCll + NaNO;

0,4 mol 37,34 _ 0,4 mol
143,5
= ng,p= 3184 _1(1)24 X985 _ 0,2mol >0 = Trudng hgp nay nhin
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TH2: X hodc Y khong phdi 1a Flo
Goi cOng thifc chung ctia 2 mudi NaX va NaY 1a NaR
NaR + AgNO; — AgRl + NaNO,
(23 +Mg) g (108 +Mg) g
31,84 ¢ 5734 g
= (23 + M).57,34 = 31,84.(108 + M y)
= My =83,13 = X, Y la brom va iot
= BPédp an D.
Cach khéc:
Ap dung *ing gidm kh&i lugng: ’
1 mol NaR — 2% 5 | 0] AgR: kh&i lugng ting 108 — 23 = 85 (g)
Vay: x mol NaR —28% 5 y o] AgR: khéi lugng ting 57,34 — 31,84 =255 (g)

=X = 385—;—5 = 0,3mol = —I\XN-‘.R:SI’M

=106,13 = Mg =83.13

= X, Y la brom va iot = Ddp 4n D.

Cau 4: X va Y la hai nguyén t6 halogen & 2 chu ki lién tiép trong BTH. P& k&t
tda hét ion X7; Y~ trong dung dich chtta 4,4 gam mudi natri ciia ching cin
150ml dung dich AgNO; 0,4M. X va Y 1an lugt la: '

A. flo, clo ’ B. clo, brom

C. brom, iot D. khdng xac dinh dudc.
Hudéng dan giai

S8 mol AgNO; = s6 mol X~ + 58 mol Y~ =0,4.0,15 = 0,06 (mol)

. , (o T 44
Khoéi lvgng mol trung binh cta 2 mudi 1a M:—i‘r—z73,3

Mx‘y =73,3 - 23=150,3 = Hai halogen 1a clo (35,5) va brom (80)
= Dap an B.
Céu 5: T8ng s8 hat proton, electron, ndtron trong nguyén tf nguyén t6 X 1a 10.
Nguyén t6 X la:
A . Li(Z=3) B.Be(Z=4) C.N(Z=17). D. Ne (Z = 10).
Huéng din giai
Tacé:e+ p+n=10
Gid stf trong nguyén ti s6 hatn=p=e¢

= S0 hat trung binh 7= —132 =333 =e=p=3 van=4

= Déap an A.
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Cau 6: Ho? tan 2,97g hén hdp 2 mudi CaCO; va BaCO; bing dung dich HCI
dw, thu dudc 0,448 lit CO, (dktc). Thanh phin % vé s6 mol CaCO; va BaCO;
trong hén hop 1an lugt 1a: '
A. 60%; 40% B. 50%; 50% C. 70%; 30% D. 30%; 70%.

Hudng din gidi
CaCO; + 2HCI — CaCl, + CO, T +H,0
BaCO; + 2HCI — BaCl, + CO, T+ H,0
€02~ 224

)

Theo phuong trinh phdn @ng: n,, = = 0,02 mol

Goi x 1a thanh phin % vé& s6 mol CaCOs trong hén hgp
= (1 - x) 12 thanh phdn % vé s6 mol BaCO; trong hdn hdp

Ta ¢6: M o =100x+197(1—x)=%:> x=0,5

s

Viy: %nCaCO3 = %nBaCO3 = 50% = Pap dn B.

Cau 7: Hoa tan 16,8g hdn hdp gébm 2 mudi cacbonat va sunfat ciia cing mot
kim loai kiém vao dung dich HCI du, thu dudc 3,36 lit hdn hop khi (dktc).
Kim loai kiém Ia:

A.Li B. Na C.K D. Rb.
Huéng din gidi

Goi kim loai kiém 1a R.

R,CO; + 2HCI — 2RCl + CO,T + H;0

R,SO; + 2HCI — 2RCl + SO,T + H,0

Theo phudng trinh phin ing:

Db mudi = M khi = %33- = 0,15mol = Mhﬁﬁﬁ&'F i)—6"§ = 112g/mol

b4 b

Ta c6: 2M + 60 < M <2M +80 = 16< M <26 = R 1a Na (23)
= Pdp 4nB. ‘

Cau 8: Cho m (g) hdn hgp gbm Na,CO; va Na,SOs tdc dung hé&t véi dung dich
H,SO, 2M dv thi thu dudc 2,24 lit hdn hdp khi (dktc). Hon hgp khi nay cé ti
kh&i d6i véi hidro 1a 27. Gid tri cia m 1a:

A.11,6g B. 10,0g C.1,16g D. 1,00g.
‘ Huéng din gidi
Goi cong thitc chung ciia 2 mudi 13 Na,AO; (v6i A 13 nguyén t6 tudng duong
choCvas)
Na,AO; + H,SO; — Na,S0, + AO,T + H0
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_ 2,24
2" 24
Tacé: Mao, =227 =54= Ma=22

Vay: MNaZAO3 =0,1.(46+22+48) =11,6 (g) = DPdp an A.

Cau 9: Cho 20 (g) hdn hdp Fe, Mg tdc dung vira di vdi dung dich HCL. Sau
phdn ¢ng thu dugc 11,2 lit H, (dktc). Thanh phan % vé s6 mol ciia Mg trong
hdn hgp la: :

A. 30% B. 40% C. 50% D. 35,7%.
Huéng din giai

Goi R 1a kim loai twong dudng cho 2 kim loai Fe, Mg.

R + 2HCl->RCl, + H,T

Taco: np = nH:2 = % =0,5mol = _]\/—[R = % = 40 (g/mol)

Goi x 1a % vé s6 mol ctia Mg = (1 - x) 1a % v& s6 mol ctia Fe

Tacéd: 2a4x + 56(1-x)=40 = x=0,5=50%

= BPap an C.

Cau 10: C6 x mol hdn hgp hai kim loai ki€ém thudc hai chu ky lién ti€p (hdn
hdp X). X tdc dung vira di v6i dung dich HCI thi thu dugc a gam hdn hdp
mudi clorua khan, con néu X tdc dung vira di véi dung dich 11,SO, thi thu

Theo phan Gng: NNayA0; = Ba0 =0,1mol

dugc b gam hdn hdp mudi sunfat khan. Gi4 tri ciia x 1a:

x=2a“b. B.x:b_a. C.x=a+b. C.x=2a+b.
60,5 12,5 12,5 60,5
Huéng din gidi

Goi x 1a s6 mol cia 2 kim loai dd dugc thay thé bing mdt kim loai tuong
duong c6 KLNT Ia M. Ta c6:
M—E s Mmcl

X X

Khdi lugng mudi clorua: x(M + 355)=a (1.
M—112%04 %Mzso4
x) 0,5x

Khdi Iugng mudi sunfat: 0,5x(2M + 96) = b 2)

Chi can 14y (2) - (1) theo v& v6i V€ ta c6 ngay X = %—g = D4p 4nB.

?
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Céau 11: C6 x mol hdn hgp hai kim loai kiém thudc hai chu k¥ lién ti€p (hén

hdp X). X tdc dung vira dd véi dung dich HCI thi thu dugc a gam hdn hop
mudi clorua khan, cdn néu X tdc dung vita di vdi dung dich H,SO, thi thu
dugc 1,1807a gam hdn hdgp mudi sunfat khan. X chia hai kim lozi kiém 1a:
A.Liva Na B.NavakK C.KvaRb C.Rbva Cs.

, Huéng din gidi
Goi x 12 s8 mol cta 2 kim loai di dugc thay thé bing mdt kim loai twong
duong c6 KLNT 1a M. Ta cé:

M —+£>MC1
Khéi lugng mudi clorua: x(M +355)=a (D).
M ;52594_»%1\4250 .
‘ & : x) 0,5x
Kh6i Iugng mudi sunfat: 0,5x.(2M +96) =b )
1) x(M+355) _a_ a :

Né’ulﬁ’y——tu’ Sl e A
\ @) 05x(2M+96) b 1,1807a

ta rit dugc M ~ 33,7. Vi 2 kim loai kiém thudc hai chu ky k& tlep
nén chon Na =23 <33,7<39=K.

= Bap an B.

Céau 12. Cho 1,52 gam hdn hdp Fe va mot kim loai X thudc nhén: ITA hoa tan

82

hoan toan trong dung dich HCI du thdy tao ra 0,672 lit khi (dktc). Mit khdc,
0,95gam kim loal X néi trén khong khu’ hé&t 2 gam CuO & nhiét do cao. Kim
loai X 1a: ‘ o
A. Canxi B. Magie C.Bari - D. Beri.

Hudéng din gidi

.Goi x 1a s6 mol ctia 2 kim loai (Fe vi X) d4 dugc thay th& bing mdt kim loai

tudng duong c6 KLNT la M. Ta c6:
M + 2HCI - MCl, + H;

X X

Vay mu= x= 2572003 (mol) = M=2-50,67
22,4 0,03

9 9

Theo tinh chit clia tri s6 trung binh thi: X < 50,67 < 56 = Fe
Mait khdc lai cé:
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X + Cu0—"3 XO+cCu

(0,95) 0,95
X X
va %—?.80<2:> X > 38.

Vi 38 <X < 50,67 va X thudc nhém I1A nén X 1a Ca = 40 — Dap dn A.
Céu 13: Cho m gam hdn hgp A gdm NaCl va NaBr tdc dung hoan toan vdi dung
dich AgNOs. Khoi lugng két tia thu dugc bing k 14n khoi lugng cia AgNO,

(nguyén chdt) da phin wng. Bai todn ludn ¢ nghiém diing khi k thda man
diéu kién ding nhAt 1a:

A 18<k<1,9 B. 0,844<k< 1,106
C. 1,023<k< 1,189 D.k>0.
Huéng din giéi

Duing tri s6 trung binh véi tinh chat X,,;, < X < Xmmax thi bai todn cuc ky don
gidn nhu sau:

Thay th€ hai mudi NaCl va NaBr bidng mdt mudi cé cOng thifc twong dudng
la NaX thi 35,5 <X < 80.

Phin tng chuyén héa: NaX+AgNO3— 5 AgX | + NaNO5

Gid sit 1y 1 mol mudi halogen dem phén ng ta c¢6: k = 10187J6X
KhiX =355=k =108135%5 ¢/

min 170
KhiX=80 =k_ = 10?;)80 ~1,106

Viy 0,844 <k < 1,106 = Pdp 4n B.

Cau 14: Nguyen t khéi trung binh cla nguyén t6 R 1a 79,91. R ¢6 2 dong Vi.
Bi€t dong vi "R chi€m 54,5%. Nguyén tlr khéi cda ddng vi thd 2 1a gid tri
nao sau day:

A. 80 B. 81 C. 82 D. 85.
Huéng din giai
Ta ¢6: ddng vi "R chi€m 54,5%
= % cta dong vi cdn lai *R 1a: 100 — 54,5 =45,5 (%)
~ _54,5.79+45.5.A

Taco: A= =7991= A =81
100

= Pdp 4n B.
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" Cau 15: Mot oxit ¢6 cong thitc X,0 ¢6 t8ng s6 cdc loai hat trong phén uf 1a 92.
Vay oxit nay la:
A. Na,O B. K,O C.CLO D. H,O.
Hudng dan gidi
‘Ta cé: 2Zhallmng nguyéntt X T thgllmng nguyén i O = 92
= ZZhaH;()ng nguyéntit X T 38= 92 = Zhallmng nguyén tif X = 34

= S§ hat trung binh Z= —33{ =11,33 = Z=11 = Oxit Na,0 = Dédp dnA.

Cau 16: Hoa tan 18,4 gam hdn hgp 2 mudi cacbonat ctia 2 kim loai thudc nhém
IIA biing axit HCI thu dugc 4,48 lit khi (dktc) va 1 dung dich A. Xéc dinh 2
kim loai né&u ching thudc 2 chu ki lién ti€p? ‘

A Be va Mg B.MgvaCa C.Srva Ba D. Ca va Sr.
Hudng din giai
Goi R 1a kim loai twong duong thay cho 2 kim loai nhém IIA.
RCO; + 2HCI1— RCl, +CO,T + H,0

4,48 — 18,4
=——=0,2mol => M =—>—=92g/mol
22,4 RCO3 =T, — 78

= M x =92 — 60 =32, ma 2 kim loai nhém IIA lién ti€p nhau
= 2 kim loai d6 12 Mg va Ca=> Ddp 4n B.

Ta c6: nRCO3 =nC02

Céu 17: H3n hop X gdm hai kim loai A, B nim k€& ti€p nhau trong nhém IA.
L4y 7,2 gam X hoa tan hoan toan vio nudc thu dudc 4,48 lit hidro (dktc). A,
B la:
A.Li, Na B.Na, K C.K,Rb D. Rb, Cs.
Hudng din giai
Diing phudng phdp phan ti khi trung binh:

X +H,0 - XOH + ;—HZT

448 4(mol) = M=12=18
22,4 0,4
Hai kim loai 13 Li (9) va Na (23) = Ddp an A.
Cau 18: Hoa tan 5,94 gam hén hgp 2 mudi clorua cia 2 kim loai A,B (cung thude
"nhém IIA) vao nuéc duge dung dich X. Pé& lam k&t tia hét ion CI” ¢6 trong
dung dich X ngudi ta cho dung dich X tdc dung vdi dung dich AgNO; thu dugc
17,22 gam k&t tia. Cong thifc héa hoc ciia hai mudi clorua lan lugt la:
A. BeCl,, MgCl, B. MgCl,, CaCl, C. CaCl, SrCl, D. SrCl,, BaCl,.

ny =2nHZ =2
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Huéng din gidi
Dit cong thitc chung ciia hai mudi 1a RCl,.
RClL, + 2AgNO; — 2AgCH + R(NO;),
1 117,22
nRClz =—2—nAgC| =—2--1—;1—3—5~=0,06(m01)

Mg, =§5%%=99 (g/mol) = Mg =99-71=28

Vay 2 kim loai nhém I1A 1a Mg (24) va Ca (40)
= Pap an B.

Cau 19: Hoa tan hoan toin 4,68 gam hdn hgp mudi cacbonat ciia hai kim loai A
va B k& tiép trong nhém IIA vao dung dich HCI thu dugc 1,12 lit CO, (dktc).
Kim loai A va B la:

A. Be va Mg B. Mg va Ca | C.Cava Sr D. Sr va Ba.
Huéng din gidi
Goi M 12 nguyén tr khoi trung binh clia 2 kim loai A va B.
MCO; +2HCl - MClL, + CO,7 + H,0
0,05 ﬁz0,0S
' 22,4

MCO, =98 _93 6 — M=93.6-60=33.6
370,05

Bi¢n ludn: A<33,6 >AlaMg=24
B>33,6 >BlaCa=40
= DPap an B.
Céu 20: Hoa tan hoin toin 8 gam hdn hgp gdm kim loai tri II va oxit cia né
trong 250ml dung dich HCI vira dd. Kim loai héa tri IT 1a:
A. Mg B. Ca C.Zn D. Fe.
Huéng din giai

Ta ¢6: nye; = 0,25.2 = 0,5(mol)
Goi R 14 kim loai héa tri II => oxit clia n6 trong hdn hgp 1a RO.
R +2HCl - RCL + H,T
RO +2HC! — RCl, + H,O
Theo phuong trinh phdn ¥ng cé :

1 1

- 8
n, =—2-nHCl =5.0,5=0,25(m01) = Mmn =6—3§=32
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Theo tinh chit cia M ta c6: Mg< Mnn =32 < Mo
= Mp<32<Mgp+16 = 16 <Mr<32 => Chicé Mg thda min
= Pap an A.
Céu 21: Trong tu nhién kali ¢6 2 ddng vi ?9K va 41 K. Thanh phin % khéi

lugng cla 13 K trong KC10, 1a:

A. 26,39%. B. 26,30%. C. 28,23%. D. 28,16%.
Huéng din gidi:
Goiala % s6 dong vi clia 19K = K 393 +4110(0100 2) =39,13=>a=93,5
Thanh phﬁn’ % kh01 lu'o‘ng cia |3K trong KCIO4 la:
Mg ;
%omy, = —1 100% = 390,935 100% =26,30%
8K myqo, 39,13 +35,50 + 4.16,00 «
= Dapdn B

Cau 22: Hon hgp khi SO, va O, c6 ti kh&i so véi CH, bang 3 Can them bao
nhiéu lit O, vao 20 lit hdn hdp khi dé dé€ cho i kh6i so véi CH, g1am di 1/6,
tifc bing 2,5. Cdc hdn hgp khi § ciing diu kién nhiét d6 va 4p suit.

A. 10 1it. : B. 20 1it. C. 30 lit. D. 40 1it.
Huéng din giai ‘ b
Cach 1: Gm x 12 % thé tich ctia SO, trong hdn hgp ban dau ta co:
M =16x3=48=64.x +32(1 -x) >x=0,5
Vay: m8i khi chi€m 50%. Nhu vy trong 20 lit, mbi khi chlem 10 Iit.
Goi V la so lit Oz can thém vao, ta cé: ;
64x10+32(10+ V) ‘
20+V T

=2,5x 16 40 =

Gidira cé V =20 lit.

Cdch 2:
Ghi chii: C6 thé coi hén hop khi nhu mét khi ¢é KLPT chinh bing KLPT trung
binh ciia hén hgp, vi du, c6 thé xem khdng khi nhu mot khi véi KLPT 1o 29.
Hon hgp khi ban diu coi nhu khi tht nhit (20 lit c6 M = 16x3 = 48), con O,
thém vao coi nhu khi thif hai, ta ¢6 phuong trinh:
M =2.5%16=40 = 48%x20+32V ,

20+V

Ritra V=20lit. > Pdp an B
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Chuyén dé 5.
PHUGNG PHAP AP DUNG DINH LUAT BAO TOAN ELECTRON
A. NOI DUNG PHUONG PHAP

I. NOI DUNG:
Trong phdn ng oxi héa khi, sd mol electron ma chdt khit cho di bing s6
mol electron ma chit oxi héa nhan vé.

2 =2

€ (chdtkhif cho) 4=e (chdt oxihéa nhin)

II. PHAM VI AP DUNG
Stt dung cho cédc bai todn ¢6 phan u’ng OXi hoa khit, ddc biét 1a cdc bai todn
c6 nhiéu chat oxi h6a, nhiéu chit khir, cdc phan ting x4y ra phifc tap, nhiéu
giai doan, nhi€u qué trinh.

* Cha §:

- Trong mot phdn @ng hodc mdt hé phdn @ng, cAn quan tdm dén trang thdi
oxi héa ban ddu va cudi cia mot nguyén t8 ma khdng cdn quan tim dén cdc
qud trinh bién déi trung gian.

- Can k&t hgp.véi cdc phuong phdp khac nhu bdo toan khoi lugng, bdo toan
nguyén 8 d€ giai bai todn.

- N&u c6 nhidu chd't oxi héa va nhiéu chit khif cing tham gia trong bai todn,
ta cin tim téng s6 mol electron nhan va téng s& mol electron nhu‘o’ng roi

mdi cin bing.

B.BAI TAP MINH HQA
Dang 1: 1 chat khir + 1 chat oxi hoa:

n _ .
Ze (1 cha't khit cho)™ Ze (1 ¢chd't oxi héa nhin)

Cau 1: Dan ludng khi CO di qua h8n hgp gdbm CuO va Fe,O; nung néng, sau
mot thdi gian thu duge chdt rin X va khi Y. Cho Y hip thu huin toan vao
dung dich Ba(OH), du, thu dugc 29,55 gam k&t tia. Ch4t rin X phdn dng v6i
dung dich HNO; du thu dugc V lit khi NO (sin pham khit duy nhét, & dktc).
Gid triciia V 12

A. 2,24. B. 4,48. C.6,72. D. 3,36.
(Trich dé thi tuyén sinh Pai hoc khoi B ndm 2012)
Hudng dén gidi:

Ta ¢6: s6 mol BaCO; =0,15 = n., =n,=0,15mol

Sd d6 phén tng:
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Cu0  |X (Fe,Cu, 0)—==->Cu(NO,),; Fe(NO,), + NO + H,0
{F6203 —-_){Y (CO; CO,)— %%, BaCO,

CO — CO, - BaCoO,
- {HNO"_,, - NO
o] phan @ng nay chi c6 CO va NO; thay d8i s oxi héa
CO -2e —» CO,
0,15 03 0,15

NO;™ + 3e —» NO
0,3 01

= Thé tich NO =0,1.22,4 = 2,24 lit = Ddp dn A

Cau 2: Cho khi CO néng qua 6ng st dung m (g) Fe,0; mdt thdi gian dugc 6,72
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g hdn hgp X. Hoa tan hodn toan X vio dung dich HNO; du th4y tao thanh
0,448 lit khi NO (sin phdm khir duy nhat). m c6 gid tri la:

A. 5,56 B. 6,64 C.72 D. 8.8.
Hudng din gidi
Tu duy bai todn theo so dd: 3
m (g) Fg2 0,4

+2 +4
+ CO —% Co,

+2 +3 +5
H,0 + NO + Fe < 6,72g hdbnhop X + HNT)3

+3e

Dua vao sd dd ta thiy, chit khit 12 CO va chét oxi héa 1a HNOs.

Taco: nyg = %—24—4;» = (0,02 mol

I

Quad trinh nhudng electron:

+2 +4
C - 2¢2——C

0,03 0,06 0,03
Qu4 trinh nhin electron:

+5 +2
N +3 —— N
0,06 0,02

Ap dung dinh luat bdo toan electron: Neo phin iy = Do, (ot = 0,03 mol

Theo dinh luit bdo toan khoi lugng:
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Mco (phan dng) + mpezog (ban ddu) = My + mcoz (tao thanh)

= 0,0328 + m =6,72 +0,03.44 = m =7,2 gam = Pap an C.

Cau 3: Tron 0,54g bot Al v6i hdn hdp bot Fe,0; va CuO rdi tién hanh phin ting
nhiét nhdm trong di€u kién khdng c6 khong khi mét thdi gian, dudc hdn hop rin
X. Hoa tan X trong dung dich HNO; dic, néng du thi thé tich NO, (sin phim khi
duy nhat) thu dudc & (dktc) 1a:
A. 0,672 lit B. 0,896 lit C. 1,12 1it D. 1,344 lit.

Huéng din giai:
Tu duy bai todn theo so dd:
+ le

?O +(%O l +3 43 42 +\£
054(gAl TR0 CUO) e hopx —INOs L W Fe +Cu 4 NO,

-3e T
Dua vao sd dd ta thdy chit nhuding electron 1a Al va chét nhan electron 1a HNO;.

Ta c6: n, = %?— = 0,02 mol

0 +3
- Qud trinh nhudng electron: Al -3¢ —— Al
0,02 0,06
+5 +4
- Qu4 trinh nhin electron: N + le —— N
0,06 0,06

= Vyo, = 0,06.22,24 = 1,344 (lit) = Ddp 4n D.

Céu 4: Hoa tan hoan toan 11,2g Fe vao dung dich HNO;, dugc dung dich X va
6,72 lit hdn hop khi Y gdm NO va 1 khi Z (véi ti 1& thé tich 1a 1:1). Biét chi
xay ra 2 qud trinh khtt, khi Z 1a:

A.NO, B.N,O C.N, D. NH;.
Huéng din gidi

Ta c6: ng. = 0,2 mol; ny, y= 0,3 mol

ma Nno: Nz =1 : 1 = nyo = Dz = 0,15 mol

Goi n la trang thdi oxi héa ctia N trong khi Z

Ta c6: Qud trinh nhudng electron:

0 +3
Fe - 3¢ —— Fe

0,2 0,6
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Qud4 trinh nhin electron:

+5 +2

N + 3¢ —— N
0,45 0,15

+5 +n

N+ (G -ne —— N
(5-n).0,15 0,15

Ap dung dinh luit bio toan electron:

0,6=045+(5-n).0,15=>n=4(NO,)

= Ddp dn A.

‘Dang 2. 1 chét khif + 2 ch4't oxi héa

Z e ( chitkhitcho) = Z e 2 chat oxi hda nhin)

Cﬁu 1: Nung m(g) bot Fe trong O, thu du’dé 3 gam hdn hdp chit rin X. Hoa tan
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hét X trong dung dich HNO; du, thodt ra 0,56 ht khi NO (dktc) (san pham
khit duy nh4't). Gid tri clia m a:

A.2,22 B. 2,32 C.2,52 D. 2,62.
(Trich dé tuyén sinh Pai hoc khdi B)
Huéng din gidi '

Tu duy bai todn theo so d6:

+4C +3e

L j,g ]

+ 0 -2+ HNOs;dv 3
m(g)Fe __..thhX(Fe Fe,0y) __.____3___.,,Fe++No

Duya vao sd d6 ta thdy Fe la chdt kh, 0, vi HNO; Ia ch4't oxi héa.

. B B —3__m
Ta cé: mg, =3-m(g = ng, = 3 (mol)

0,56 - m
Ny = 27— =0,025mol = np = —3—2— {mol)

Qu4 trinh nhudng electron:
0 +3

Fe — 3e —— Fe

m 3m

56 56
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- Qud trinh nhin electron:

3 3-m
32 8
+5 +2
N+ 3¢ —— N
0,075 0,025

- Ap dung dinh ludt bdo toan electron:
3m  3-m
56 8

Cau 2: P m(g) phoi bao Fe ngoai khéng khi, sau mot thoi gian dugc 12 gam

chdt rin X gdém Fe, FeO, Fes0, , Fe,0;. Hoa tan h&t X trong dung dich
H,SO, dic néng dudc 2,24 lit SO, (dktc). Gid tri cia m la:

—— + 0,075 => m=2,52(g) = Pdp 4nC.

A.9,52 B. 9,62 C. 942 D. 9,72.
Hudéng din giai
Tu duy bai todn theo sg db:
+de + 2e
{
J) ; +6
2

0o + O, +H,S0,d,1° W
m(g)Fe " ,12g hh X (Fe, Fe,0,) ——00 " ", Fe™ +S0,

- 3e T

Dua vao so do ta thdy Fe la chit khit, O, va H,SO, dac 1a chit oxi héa:

Ta c6: ng =12 —m mol ;
2
m 2, 4
Np, = 5—6— mol ; nSo2 = 227 = 0,1 mol

- Qud trinh nhudng electron:
0 +3
Fe — 3¢ —— Fe

m 3m
56 56

- Quad trinh nhén electron:
0 2
02 + 4e —— 20
12-m 12-m

32 8
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+6 +4
S +2¢ ——> S

0,2 0,1
8

- Ap dung dinh ludt bdo toan electron: é% = +0,2

=9,52(g) = PapdnA.

Chu 3: Cho 11,2 gam Fe tdc dung voi 0, duge m(g) hdn hgp X gbm 2 oxit. Hoa
tan h&t X vao dung dich HNO; dv, thoat ra 896 ml NO (sdn pham khit duy
nhat) & (dktc) Gi4 tri cia m la:

A. 29,6 B. 47,8 C. 15,04 D. 25,84.
Hudng din gidi
Tu duy bai todn theo so do:

+4e

0 + (l) l -2 .
112(g)Fe — ", m(g)hhX (Fe,0,) MF& +NO

36 t

Dua vao sd do ta thdy Fe 1a chdt kh, O, va HNO; la chat oxi héa:

‘. o ~m-1L2

Ta c6: m02 =m-11,2(g) = n02 s (mol)

11,2
nFe=——l-——O 2 (mol); nyo =9§2§—0 04 mol
56 )
- Qud trinh nhudng electron:

0 +3

Fe —3e ——> Fe

0,2 0,6

- Qu4 trinh nhén electron:
0 2
0 + 4¢ ——> 20

m-11,2 m-11,2

32 8
+5 +2
N + 3¢ —— N
0,12 0,04

- Ap dung dinh ludt bdo toan electron:
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m-11,2

0,6 = +0,12 = m=15,04 gam

= Pédp an C.

Céu 4: Hoa tan m(g) Al vao lugng du dung dich hdn hgp NaOH va NaNO; thdy
xud't hién 6,72 lit (dktc) hdn hop khi NH; va H, v6i s6 mol bing nhau. Gid tri
clia m la: :

A. 6,75 B. 7,59 C. 38,1 D. 13,5.
Huéng din giai
Tu duy bai todn theo sd d6:
+ 2e

‘ | + 8¢ l
+1 +5 \L

0 +3 -3 0
m (g) Al + (NaOH + NaNO;)du » AlO,” + NH, + H,
- 3e
N ) +1 +5
Dya vao sd db ta thdy Alla chdtkhit; H va NO, 1a chat oxi héa:
6,72
Tacé: n .= ——=0,3 (mol

= nNH3 = nH2 = 0,15 mol; nA]:% (mol)

- Qud trink nhudng electron:

0 +3
Al = 3¢ —— Al
m m
27 9
- Qud trinh nhin electron:
+5 -3
N + 8¢ —— N
1,2 0,15

+1 0
2H + 2¢ —— H»

0,3 0,15

- Ap dung dinh luit bdo toan electron:
% =1,2+0,3 = m=13,5(g)

= PapanD.
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Dang 3. 2 chat khi + 1 chat oxi hoa

n n
Ee (2 chat khit cho) = Ze (1 chdtoxi h6éa nhin)

Céu 1: B8t 16,2 gam hdn hgp X gém Al va Fe trong khi Cl, thu dugc hdn hop

chdt rdn Y. Cho Y vao nudc du, thu duge dung dich Z va 2,4 gam kim loai.
Dung dich Z tdc dung dudc vdi t8i da 0,21 mol KMnOy trong dung dich
H,S0, (khong tao ra SO,). Phin trim khéi lugng ctia Fe trong hdn hgp X 1a

A.T72,91%. B. 64,00%. C. 66,67%. D. 37,33%.
(Trich dé thi tuyén sinh Dai hoc khéi B ndm 2012)
Hudng dén gidi:

Kim loai du 12 Fe, cht y ring trong dung dich ion CI” bi KMnO, oxi héa
thanh Cl,
—> Chi ¢6 Al, Fe va KMnO, thay d6i s6 oxi héa

Nhudng e: Nhin e:

Al - AP + 3e. MnO;” + Se — Mn™
a 3a ' 0,21 1,05

Fe — Fe™ + 3e

b 3b

Gidi hé 2 phuong trinh sau : 27a + 56b =16,2-2,4 (1)

va 3a +3b=1,05 (2)

Tir(1)va (2) >a=0,2vab=0,15 S
= Khéi lugng Fe = 0,15.56 + 2,4 = 10,8 gam = % Fe = 10,8/16,2 = 66,67%.
= Pédp dn C '

Céu 2: Hoa tan hoan toan 12 gam hdn hgp Fe va Cu (ii 1& mol 1 : 1) bing axit

%4

HNO;, thu dugc V lit (dktc) hdn hgp khi X (gdm NO va NO,) va dung dich Y
(chi chita 2 mudi va axit dw). Ti khi ctia X ddi v6i H, bing 19. V ¢6 gid tri a:

A. 4,48 lie B. 5,61t C. 2,24 lit D. 3,26 lit.
(Trich P2 tuyén sinh Pai hoc khdi A)
Huéng din giai:
+3  +2

Vi axit du nén Fe, Cu bi oxi héa hét tao Fe; Cu
Goi a, x,b y 14n Iugt 14 s6 mol ctia Fe, NO, NO,.
Ofpe = Ncy =4

= 56a+ 64a=12 = a=0,1

Taco: M,, , =192 = 38

Dua vio sd dd dudng chéo ta cé:
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A \ /
NO, (¥)...46 —  ~~_ 8

:>§=1hayx =y
y

Qud trinh nhudng electron:
0 +3
Fe —3e —— Fe

0,1 0,3

0 +2
Cu - 26 —— Cu

0,1 0,2

n
= Ze nhudng = 0,5 mol

Quad trinh nhan electron:
+5 +2
N + 3¢ —— N

3x X

+5 +4
N +1le ——> N

X X
] :
Dze phin = 4x mol
Ap dung dinh luat bdo toan electron:
05=4x= x =0,125=Vx=22,4.0,125+0,125) = 5,6 )
= Dédp dn B.

Céu 3: Hon hdp X gdm Cu va Fe ¢6 ti 1& khdi lugng tuong tng 1a 7 : 3. LAy m

gam X phdn ng hoan toan vdi dung dich chita 0,7 mol HNO;. Sau phédn tng
con lai 0,75m gam chat rdn va ¢6 0,25 mol khi Y gdbm NO va NO,. Gi4 tri
clia m la:
A. 40,5 B. 50,4 C. 50,2 D. 50.

Huéng din giai
Ta ¢é: meg = mg% =0,3m(g); me, = 0,7m (g)

V1 Fe phén ting trudc Cu va sau phin ting con 0,75m (g) chitrdn
Cu chua phdn ng 0,7m
{Fe du 0,75m - 0,7m = 0,05m
= M phianing = 0,3m — 0,05m = 0,25m (g)
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Chi tao mudi Fe(NO;),

Fe du = » Y m v A - -
HNO; hét (Iwu ¥ chi H™ hét; NOs™ cOn trong mudi).

- Qud trinh nhudng electron:

0 +2

Fe - 2 — Fe

0.25m 0,25m

56 28

- Qu4 trinb nhin electron:
NO;~ + 4H" + 3e —» NO + 2H,O

4a 3a a
NO3_ + 2H" + le — NO, + Hzo
2b b b

2{&\ +'b =025 {azO,l
42 +2b =07 — |b=0,5

= >" i =3a + b = 045 (mol)

- Ap dung dinh ludt bio toan electron:

0.25m _ 45 — m =504 () = Pép 4n B.

Cau 4: Cho h3n hop chita 0,15 mol Cu va 0,15 mol Fe phin ing vira da véi
dung dich HNO; dudc 0,2 mol khi NO (san phdm khtt duy nha't). T6ng khdi
lugng cdc mudi trong dung dich sau phdn dng la:

A. 64,5 B. 40,8 C.51,6 D. 55,2.
Huéng dén giai
Cach 1:
- Ap dung dinh ludt bdo toan electron:

0 +2
Cu — 2¢ ——> Cu

0,15 0,3
0 +3
Fe — 3¢ —— Fe

0,15 045
= ZZ nhudng =0,75 mol

+5 +2
N + 3¢ ——> N

0,6 0,2
= Z: nhin = 0,6 mol
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Tathdy: 30 mhuong=075> 3" 1sn =0,6: V6 Ii

= Phdi ¢4 thém chdt nhan e (0,15 mol) va chi c6 thé 1a Fe**
= S6 mol Fe’* nhén: 0,75 - 0,6 = 0,15 mol

Fe* + le — Fe**

0,15 0,15 0,15

= Hét Fe’*,

Fe:(NO3)2 10,15 mol
Cu(NO3)2 :0,15mol

= Mg = 0,15.(180 + 188) = 55,2 gam = Péap 4an D.
Ciach 2

St dung cong thitc: my,q5 = my; + mN

= Dung dich ¢6 {

0s (tao mudi) -

3
NO;™ + 4H" + 3¢ - NO + 2H,0

0,2 0,8 0,2
Ta cé: nNOE (tao mudi) = nNO; (ban dfu) — nNOg (bi khir)
nNog (ban dju) = HH+ > nNO_; (i khit) = NNoO

=n__ (.a0 mudiy = 0,8 - 0,2 = 0,6 mol
NO3

= Mo = 0,15.(64 + 56) + 0,6.62 = 55,2 (z) = D4p 4n D.
Céch3:
St dung cong thite: m,,5 = my + 62.n¢ g,

+5 +2
N+ 3¢ ——> N
0,6 0,2

= My = 0,15.(64 + 56) + 0,6.62 = 55,2 (2)
= Ddp an D.

Céu 5: Hoa tan 5,6 hén hop Fe, Cu vao dung dich HNO; 1M, sau khi phédn tng
xdy ra hoan toan dugc 3,92 gam chit rin khong tan va khi NO (sin ph&m
khit duy nhdt). Bit ring trong hdn hop ban diu Cu chi€m 60% vé khoi
lugng. Thé tich dung dich HNO; d4 diing 1a:

A. 0,07 lit B. 0,08 it C. 0,12 Iit D. 0,16 lit.
Hudéng din gidi

Ta c6: mc, = 60%.5,6 = 3,36 (8) > mp.=5,6-3,36=2.24 (2)

ViFe phdn ting truc Cu ma myg, = 3,92¢
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— Cu chua phdn Ung 3,368
Fe du: 3,92 — 3,36 = 0,56¢
:Dlnhmhmg=224—056=158g:>nmm“mm=QO3mm
- Do Fe du nén chi tao mudi Fe’*:
Qu4 trinh nhudng electron:

4] +2
Fe — 2e —— Fe

0,03 0,06
Qu4 trinh nhén electron:
NO;” + 4H" + 3¢ ->NO + 2H,0 (%)

0,08 0,06
= VHNO% = 9—%)53— =0,08 (I)
= DPédp an B.
CHU Y: Khi bai toan hdi vé HNO; hodc mudi nén st dung ban phan ing
+5 +2

(*) khong stt dung N + 3¢ ——> N

Dang 4. 2 chit khi + 2 chat oxi héa

n n
Ze (2 chat khit choy = Ze (2 chat oxi hda nhan)

Cau 1: DSt chdy hdn hgp gébm 1,92 gam Mg va 4,48 gam Fe vdi hdn hgp khi X
gdm Clo va Oxi, sau phén wng chi thu dugc hdn hgp Y gém cdc oxit va mudi
clorua (khong con khi du) hoa tan Y bing mdt lugng vira dd 120 ml dung
dich HCI 2M, thu dugc dung dich Z. Cho AgNO; du vao dung dich Z, thu
dugc 56,69 gam két tia. Phin tram thé tich ctia Clo trong hdn hop X 1a
A.51,72%. B. 76,70%. C. 53,85%. D. 56,36%.

(Trich dé thi tuyé"n sinh Pai hoc khéi B ndm 2012)
Hudng dén gidi:
S8 mol HCI = 0,24; s mol Mg = 0,08 ; s mol Fe = 0,08.
2H" + 0" = H0
024 0,12
= 6 mol nguyén t& O trong Y = 0,12
Fe phdn tng v&i oxi co thé tao sit 2 va sit 3. Goi s6 mol Cl, 1a y; x 1a s8

mol sdt tao sit 2 — (0,08 — x) la s6 mol sit tao sdt 3.
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Nhudng e: Nhince:
Mg — Mg™ + 2¢ 0, + 4¢ — 207
0,08 0,16 0,06 0,24 0,i2
Fe — Fe™ + 2¢ Cly + 2¢ —2CI
X 2% y 2y 2y

Fe - Fe™ + 3¢
0,08 - x 0,24 - 3x
Bdotoane: 0,16 + 2x + 0,24 - 3x = 0,24 + 2y
=x+2y= 0,16 (1)
Ag" + CIT 5 AgCl
(0,24 +2y) (0,24 + 2y)
Ag" + Fe™t > Fe + Ag.
X X
Khéi lugng k&t tha = (0,24 + 2y) 143,5 + x.108 = 56,69
= 108x + 287y =22,25 (2)
T (1) va (2) = x=0,02;y = 0,07
= % VClo =0,07/(0,06 + 0,07 ) = 53,85% => Pap an C
Cau 2: Hoa tan 14,8 ¢ hon hgp gdm Fe va Cu vao lugng du dung dich hdn hap
HNO; va H,SO; dic nong. Sau phan Gng thu duge 10,08 lit NO, (dkte) va 2,24 lit
SO; (dkte). Khdi lugng Fe trong hdn hdp ban diu la:
A.5.6  B.84 C. 13 D. 18,2.
Huéng din giai
Goi a, b 1an lugt [a s6 mol ¢tia Fe, Cu

56a + 64b =148 (1)
- Qud trinh nhudng clectron:
0 +3

Fe - 3¢ —— Fe

a 3a
0 +2
Cu - 2¢ —— Cu
b 2b

= Z: nhueng = (32 + 2b) mol

- Qua trinh nhin electron:

+5 +4
N + le —— N
0,45 0,45
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+6 +4
S+2 —— S
0,2 0,1

= 3" an = 0,45 +0,2= 0,65 mol

- Ap dung dinh ludt bdo toan electron:
3a + 2b=0,65 = a =0,15 vab=0,1 = mp.=8,4g = DPdp anB.

Céu 3: Cho hdn hgp chita 0,05 mol Fe va 0,03 mol Al tic dung v4i 100ml dung
dich Y gébm AgNO; va Cu(NO;), c6 ciing ndng d6 mol. Sau phin ¢ng dugc
chi't rin Z gbm 3 kim loai. Cho Z tic dung vdi axit HCI du thu dugc 0,035
mol khi. Néng @6 mol ciia mbi mudi trong Y la:

A. 0,3M B. 0.4M C.0,42M D. 0,45M.
Hudng din gidi
3 kim loai trong chitrin Z 14 Ag, Cu va Fe du = Al va 2 mu6i trong Y hét.
Z + HCI: Fe + 2HCl — FeCl, + H,T
0,035 0,035

= Nre pavai vy = 0,05 — 0,035 = 0,015 mol
- Qud trinh nhudng electron:

0 +3

Al - 3e —— Al

0,03 0,09

0 +2
Fe - 2¢ —— Fe
0,015 0,03

= Z: nhudng =~ 0,12 mol

- Qud trinh nhin electron:
+1 0
Ag + le — Ag

X X

+2 © 0
Cu + 2¢ —— Cu

X 2x

n
= Ze nhan = 3X mol

- Ap dung dinh ludt bdo toan electron: 0,12 =3x = x =0,04
0,04

= [Cu(NO,), | =[ AgNO, | = = =0.4M = PipénB.
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Dang 5. Clng lugng chat khit tic dung véi 2 chat oxi héa

n n
E o (oxihda Lohinmy = E o (oxihéa 2 nhan)

Chi y chat khit chi thé hién | mitc oxi héa v6i moi chat oxi héa.
Cau 1: Chia 10g hon hgp X gdm Mg, Al, Zn thanh 2 phin bing nhau:
- Phan 1: B3t chdy hoan toan trong oxi du' thu dudc 21g hdn hdp oxit.
- Phén 2: Hoa tan trong HNO; dic néng du, duge V 1it NO, (sén phdm khit duy
nhat). V c6 gid trj la:
A.44.8 B. 22,4 C. 89,0 D. 30,8.
Hudng din gidi
Ap dung dinh ludt bdo toan khdi lugng ta c6:
My = My + m02 = m()2 =21-5=16g = no2 = 0,5 mol

Do s6 oxi héa ctia cdc kim loai trong hdn hdp X khong thay di khi
tdc dung véi oxi hay HNO; dic nén $6 mol electron do X nhuding dé oxi
+5
nhin hay N nhin luén bing nhau:
0 -2
0, + 4¢ - 20

0,5mol 2mol

+5 +4
N + le —> N

2mol 2mol
=> V=2224=44381it = Ddp4n A.
Cau 2: Chia hon hgp X gdm Mg, Al, Zn thanh 2 phin bing nhau:
- Phin 1: tdc dung vdi HCI dw dugc 0,15 mol H,.
- Phén 2: cho tan hét trong dung dich HNO; dv dude V lit NO (san ph&m khtt
duy nhat). V ¢6 gid tr la:
A. 2,24 lit B. 3,36 lit C. 4,48 lit D. 5,6 lit.
Hudéng din giai
Ta ¢6: S6 mol clectron do HY nhin hay I;} nhin ludn bing nhau:

2H' + 2¢ — H,7
0,3mol  0,15mol

+5 +2
N + 3¢ —— N

0,3mol  0,Imol
= Vio=0,1.224=2241it = bdp dn A.
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C.BAITAP AP DUNG
Cau 1: Cho m gam Fe vao binh chifa dung dich gdm H,SO, va HNO;, thu dudc
dung dich X va 1,12 lit khi NO. Thém ti€p dung dich H,SO, du vao binh thu
duge 0,448 lit khi NO va dung dich Y. Bi€t trong c4 hai trung hop NO la san
phin khir duy nhit, do & diéu kién tiéu chuin. Dung dich Y hoa tan vira hét
2,08 gam Cu (khoOng tao thanh sdn pham khtt ctia N™ "). Bi&t cdc phan @ng
déu xdy ra hoan toan. Gia tri cia m la V,
A. 240 B. 4,20 C. 4,06 D.392.
(Trich dé thi tuvén sinh Bai hoc khdi A ndm 2013)
Hudng dan gidi:
Céach 1:
ViY hoa tan Cu khéng tao sén phim khtf ctia N*> = Trong Y khdng ¢6
NO;". do d6 chi ¢6 phin ting ctia Fe™ vdi Cu tao mudi Fe va Cu™.

. H,S0 [Fe
S¢ dd: Fe + { o t 5 NO:0,05+ X —102 5 NO 0,02 + Y —si g
. Cu‘+

Bio todn ¢: 2.nFe + 2.nCu = 3.0NO = 2.nFe + 2.0,0325 = 3.(0,05 + 0,02)
= nFe = 0,0725. Vay m = 4,06 gam.
= PapanB
Cach 2:
e Dung dich Y hoa tan vita hét Cu = Fe ——> Fe™

o bre: 2MEe oMau gy, Mm 5208
6 64 N0 Ts60 T 64

=3(0,05+0,02) = m =4,06g

= PapanB
Cau 2: Hoa tan hoan toan hon hgp gdm 2,8 gam Fe va 1,6 gam Cu trong 500 ml
dung dich hdn hgp HNO; 0,IM va HCI 0,4M, thu dudc khi NO (khi duy nhat)
va dung dich X. Cho X vao dung dich AgNO; du, thu duge m gam chat rdn,
Bi&l cdc phan tng déu xdy ra hoan toan, NO la sin phim khir duy nhit clia
N** trong cdc phdn tng. Gid tri ciia m la
A. 29,24 B. 30,05 C. 28,70 D. 34,10
(Trich dé thi tuyén sinh Pai hoc khoT B nam 2013)
Hudng dén gidi:
Cach 1:
S6 mol H" = 0,25 mol, NO;™ = 0,05 mol, Fe = 0,05 mol,
Cu = 0,025 mol, CI" = 0,2 mol
Fe+ 4H '+ NO; — Fc™ + NO+2H.0
Bandiu: 0.05 025 005
Phan tng: 0,05 0,2 0,05 0,05 0,05
Saupuy : O 0,05 0 0,05 0,05
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Vi NO;™ hét, Cu phin ng véi Fe™*
Cu + 2F¢™ — Cu™ + 2Fe™
0,025 0,05 0,025 0,05
Dung dich X gom: Fe** 0,025 mol,Cu™ : 0,025 mol,
Fe?*: 0,05 mol, CI™ = 0,2 mol; H*: 0,05 mol
Cho X vao AgNO; xdy ra phan ng:

Ag*+ Fe™t — Fe'' + Ag: Agh+ CI” — AgCl
0.05 0,05 005 02 02 02

3Ag + 4H"+ NOy — Ag' + NO +2H,0

0,0375 0,05

Chatridn: Ag (0,05 - 0,0375 = 0,0125) va AgCl (0,2 mol)
m=0,2.143,5+ 0,0125.108 = 30,05
= PapanB
Céch 2: Trén cd sd cach 1, ta c¢é cach sau
S mol H' = 0,25 mol, NO;™ = 0,05 mol,
Fe = 0,05 mol, Cu =0,025mol, CI” = 0,2mol

R A3
Bdo toan e: Fe vé Fe™,

’/;
3np.+2n¢,==n , + n tao Ag
1 Cu 4 H+ Ag+ ( t 2:.)

= np, = 0,05.3 +0,025.2 - 0,25.3: 4 =0,0125 mol
Chatrin: Ag va AgCl
= m=0,2.143,5 + 0,0125.108 = 30,05 = Pap an B

Cau 3: Hoa tan hodn toan m gam Al biing dung dich HNO; lodng, thu dugc
5,376 lit (dktc) hdn hdp khi X g6m N, N;O va dung dich chita 8m gam mudi.
Ti khdi cia X so véi Hy biing 18. Gid tri ctia m la

A. 21,60. B. 18,90. C. 17,28. D. 19,44,
(Trich dé thi tuvén sinh Pai hoc khdi A ndim 2013)
Huéng dén gidi:
. |nN, +nN,0=0,24 nN, =0,12
Ta co: - < -
28.nN, +44.n1N,0=0,24.18.2 nN,0=0,12

AI(NO N,:0,12
A1+HN03~>{ ( 3)3+{ 2

NH,NO, |N,0:0,12

Taco : m(NH;NO3) = 8m — mAI(NOz); = 8m — %.213 = % gam
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Ap dung PLBT e: 3.nAl = 10.nN, + 8.0N,O + 8.nNH,NO,

m

=32210.0,12+8.0,12+82 =m=216g.
27 80

= Papan A
Céu 4: Cho 3,16 gam KMnO, tic dung v6i dung dich HCI (du), sau khi phin
fng xdy ra hoan toan thi s6 mol HCI bj oxi hod 1a
A. 0,02 B. 0,16 C.0,10 D. 0,05
(Trich dé thi tuyén sinh Cao ddng nam 2011)

Huéng dén gidi
5 316
Ta c6: NKMno, = 158 - 0,02 mol
2KMnO, + 16HCl — 2MnCl, + 2KCl + 5Cl, + 8H,0
0,02 0,05

= nC|2 = 0,05 mol = nycy i oxinea = 2 “C|2 =0,1 mol

= DPdp 4n C.

* Cha ¥: Theo ptpd thi nyc e = 0,16 mol. Nhung trong phdn ¢ng nay HCI déng
vai trd 12 chdt khit va chd't tao méi trudng. Nhw vdy 0,1 mol HCI doéng vai trd
1a chat khit (bi OXH) va 0,06 mol HCI déng vai trd 1a chdt tao méi truding.

Céu §: Hoa tan hoan toan 13,00 gam Zn trong dung dich HNO; lodng, du thu dugc
dung dich X va 0,448 lit khi N, (dktc). Khéi lugng mudi trong dung dich X Ia

A. 18,90 gam B. 37,80 gam C. 39,80 gam D. 28,35 gam
(Trich dé thi tuyén sinh Cao ddng ndam 2011)
Hudng dén gidi
Ta ¢6: ng, = —li: 0,2mol va ny_= %_8.: 0,02 mol
65 2 224

N nhaing = 2.0z = 0,4 mol > ng g0 = 10. nNz = 0,2 mol

= Phdn tng ¢6 tao thainh NH,NO.
(0.4 - 0,2) o . +5 -3
nNH4NO3 = ————8——— = 0,025 mol (vi khi tao thainh NH,NO;: N+8e — N)
Khéi lwgng mudi trong dung dich X 1a = 180.0,2 +80.0,025 = 39,80 gam
= Pap an C. :
Luu ¥ : D& bai khong néi thu duge khi X duy nhdt nén c6 thé c6 mudi NH,NO,
tao thanh.
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Céu 6: Cho hon hop gdbm 6,72 gam Mg va 0,8 gam MgO tdc dung h&t v6i lugng
du dung dich HNOs. Sau khi cdc phin tng xay ra hoan toan, thu dugce 0,896
lit mot khi X (dkte) va dung dich Y. LAm bay hdi dung dich Y thu dugc 46
gam mudi khan. Khi X 13
A.NO, B. N,O C.NO D. N,

(Trich dé thi tuyén sinh Cao ddng ncm 2010)
Huéng dén gidi

Ta c6: Dy, = 0,28 mol ; N0 = 0,02 mol

HNO; diing du = Mg va MgO hét

Mg, Mg(NO,),

0,28 0,28
MgO—"% 5 Mg(NO,),

0,02 0,02
= D Myyoy, = 0:28 +0,02 = 0,3 mol = My oy, = 444 (8)

Ta lhﬁ’y mMg( NO3 )2 = 44,4 < Mpnudi dé cho = 46 (g)

= Trong 46 (g) mudi khan ¢6 mudi NH,NO,
Va mNH4NO3 =46-444=1,6 g = nNH4N()3 = 0,02 mol

0,896

Ta c6: ng = —— = 0,04 mol
+5 -3
Mg - 2e - Mg™ 2N + 8¢ — NH,NO,
0,28 0,56 0,16 0,02
+5
N +ne - X
0,04n 0,04

Ap dung dinh ludt bio toan electron ta ¢6: 0,56 = 0,16 + 0,04n = n = 10
S6 mol electron trao d8i = 10 = khi X la N, = Pép 4n D.

Céu 7: Cho 1,82 gam hdn hgp bot X gdm Cu va Ag (ti 1¢ s6 mol tudng tng 4 :
1) vao 30 ml dung dich gobm H,SO, 0,5M va HNO; 2M, sau khi cdc phan tng
xdy ra hoan toan, thu dugc a mol khi NO (sdn phdm khir duy nhit ciia N*).
Tron a mol NO trén vdi 0,1 mol O, thu duge hdn hgp khi Y. Cho toAn bd Y
tdc dung vdi H,O, thu duge 150 ml dung dich ¢6 pH = z. Gi4 tri ctia z 1a:

Al B.3 C.2 D. 4
(Trich dé thi tuyén sinh Pai hoc khéi B ndm 2011 )

105



Ki thudt gidi nhanh BTTN Héa dai cuong - v6 co - Pé Xudn Hung

Huéng ddn gidi
Goi nag =X = ne, =4X
— 108.x + 64.4x = 1,82 = x = 0,005 mol
Ta c6: Ny s0, = 0,015mol _ {an_ = (3,09 mol

n _ =0,06mol
NO3

NHNO, = 0,06mol
Gia st Cu va Ag phan @ng h&t = Xn. s = 0,005.4.2 + 0,005.1 = 0,045 mol
Bin phin dng: 4H" + NOy + 3¢ —NO +2H;0
0,06 0,015 0,045 0,015

=n , w=003;n__ «=0045 = diéu gid si diing.
H NO3

Vay: nyo = 0,015 mol
2NO + 0O, — 2NO,
0,015 0,0075 0,015

2NO, + %Oz + H,0 — 2HNO;,

0,015 0,015

5 .
= [HNO,] = %Ql%— =0,IM = [H']=0,IM =>pH =1

= Pap an A.

Cau 8: Nhi¢t phan mot lugng AgNO; dugc chat rin X va hdn hgp khi Y. Dén
toan bo Y vio mdt lugng du H,O, thu dugc dung dich Z. Cho toan bd X vao
7. X chi tan mdt phan va thodt ra khi NO (sdn ph&m khit duy nha'). Bit cdc
phdn tng xdy ra hoan toan. Phén traim khdi lugng cia X di phdn dng la
A. 25% B. 60% C.70% D. 75%

(Trich dé thi Iuyé'n sinh Pai hoc khdt B ndm 2011)
Hudng dén giai

Goi x 12 s6 mol AgNOs.

AgNO; U 5 Ag + NO, + %oz
X X X 0,5x -

2NO,; + —;—Oz + H,0 — 2HNO;

X X
3Ag + 4HNO; — 3AgNO; + NO + 2H,0
0,75x X
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(),75x

= %Ag phaning = A00% =75% = Pap an D.

Céau 9: Cho m gam bot Cu vao 400 ml dung dich AgNO; 0,2M, sau m6t thdi
gian phdn @ng thu duge 7,76 gam hdn hop chat rin X va dung dich Y. Loc
tach X, rdi thé¢m 5,85 gam bot Zn viro Y, sau khi phin ttng xdy ra hoan toan
thu dugc 10,53 gam chit rin Z. Gid tri cia m 1a
A. 3,84 B. 6,40 C.5,12 D. 5,76

(Trich dé thi tuyén sinh Pai hoc khéi B ndm 2011)
Huéng dan gidi

Ta ¢6: N o, = 0,08 mol; ny, = 0,09 mol

7,76(g) hdn hop riin X {Ag, Cu}
Cu + Ag+—<
0,08 mol ddY {Ag*du, Cu™)

— L8N 5 10.53(g) rdn Z {Ag,Cu,Zn du )
Dua vao sd dd (quan tdAm d&n trang thii dau v cudi) = Ag® 1a chal nhan
clectron va Zn la chdt nhudng clectron.
Ag" + le - Ag
0,08 0,08 0,08
Zn - 2¢ — Zn*
0,04 0,08
= Ny e = 0,09 = 0,04 = 0,05 mol
Ta thdy: hon hgp rdn X va hdn hop rin Z gdm 3 kim loai Ag, Cu, Zn du vdi
2my = 7,76 + 10,53 = 18,29 (g)
= me, = 18,29 — (my, + my, q0) = 18,29 — (0,08.108 + 0,05.65) = 6,4 (g)
= Dap an B.

Cau 10: Cho x mol Fe tan hoan toan trong dung dich chita y mol H,SO, (ti 1&
X 1y =2:5), thu dugc mot sin phaim khit duy nhat va dung dich chi chita
mudi sunfat. S6 mol clectron do lugng Fe trén nhudng khi bi hoa tan [a
A. 3x. B.y. C. 2x. D. 2y.

Huéng din giai
Do H,SO, chua bi¢t ndng dd nén xét 2 trutng hop:

*THI1: H-SO, lodng
Fe + H,SO; — FeSOy + H,T
X y
= loaivix =y

107



Kij thudt gidi nhanh BTTN Héa dai cuong - vé co - Pé6 Xudn Hung

*TH2: H.SO, dic néng
2Fe + 6H,SO; — Fey(SO4); + 35S0, + 6H,0

pA b y
3 d 6 2
) 2y 2y y_y
Ta cb: npepg =X = —mol = ng . gy= — — == — mol
Fe hd 5 Peau™ 7= T= 0%
Do Fe du nén ti€p tuc xdy ra phin tng
Fe + Fez(SO4)3 —> 3FCSO4
pa Y
15 15
_Y_Y_ ¥
= nFez(SO4)3C(‘)n - 6 15 10 mol
Viy: Fe hét.
Cudi cing: Fe — Fe?* nén ta c6:
0 +6 +4
Fe - 2e — Fe™ S +2—> SO,
y
X 2x =
Y 2

Ap dung dinh ludt bdo toin electron ta ¢6: 2x = y = Pép 4n B. ‘
Cau 11: Nung 2,23 gam hdn hgp X gdm cdc kim loai Fe, Al, Zn, Mg trong oxi,

sau mot thdi gian thu dugc 2,71 gam hdn hgp Y. Hoa tan hoan todn Y vao

dung dich HNO; (dw), thu dugc 0,672 lit khi NO (sdn pham khir duy nhat, &

dktc). S6 mol HNO; da phédn tng 1a

A.0,12 B.0,14. C.0,16. D.0,18.

(Trich dé thi tuyén sinh Pai hoc khéi B ndm 2010)
Huédng dén gidi
Ta c6: nyy =0,03 mol

Ap dung PLBTKL ta c6: m, =2,71-2.23=048 gam = ng, = 0,015 mol

+5

S6 mol e cia kim loai nhudng cho oxi va nito (N') nhin :
0 +3 +5 +2

Fe - 3e — Fe N + 3¢ - NO

X 3k X 0,09 0,03

0 +3 -2

Al —3e —> Al 0O, + 4¢ > 20

y 3y vy 0,015 0,06
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0 +2
Zn —2¢ — Zn
A 27 z

0 +2
Mg -2e > Mg
t 2t t

Ap dung dinh luat bio toan electron ta ¢6:
3x +3y +2z+2t=0,09 + 0,06 = 0,15 mol
S6 mol HNO; = s6 mol N(trong mu6i) + s6 mol N (trong NO)
=3x+3y+2z+2t+0,03=0,18 mol
= Ddp 4n D.
Cau 12: Trong phén tng: K,Cr,0; + HCl — CrCl; +Cl, +KCI + H,0
S6 phan t& HCl déng vai trd chat khtt bing k I4n téng s6 phan t& HCI tham
gia phdn dng. Gi4 tri cia k 1a

A.4/7. B. 1/7. C. 3/14. D. 3/7.
(Trich dé thi tuyén sinh Bai hoc khéi A ndm 2010)
Huéng dan gidi
Ptptr dugc can bing:

+6 -1 +3 0
K;Cr20; + 14HCl — 2CrCl, +3Cl, +2KCl + 7H,0

Dya vio sy bi€n d6i s6 oxi héa = ¢6 6 phan tir HCI déng vai trd 1a chat khi
k=223 = Papanp.
14 7
Céu 13: Hoa tan hoan toan 14,6 gam hdn hdp X gdm Al va Sn béng dung dich
HCI (dw), thu dugc 5,6 lit H, (8 dktc). Thé tich khi O; (8 dktc) can dé phdn
ttng hoan toan véi 14,6 gam hdn hop X Ia

A. 3,92 Iit. B. 1,68 lit C. 2,80 lit D. 4,48 1it
(Trich dé thi tuyén sinh PH khé'i A)
Hudéng din giai

Ta c6: nHz = 0,25 mol

Goi na = x mol; ng, =y mol=> 27x + 1 19y = 14,6 (1)
Khi cho Al, Sn phén ting v6i dd HCI thi Al Sn 1a chat khit, HC1 Ia chit oxi héa:
Qud trinh nhudng e:

Al - 3e — AI*
X  3x
Sn - 2e — Sn**

y 2y
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Qud trinh nhan e:
2H" + 2¢ »> H»
0,5 0,25
Ap dung DL bdo toan ¢, ta cé: 3x +2y = 0,5 (2)
T (1) va (2) = x =y =0,1 mol
Khi cho Al, Sn phin ¢ng v6i O; thi Al, Sn 1a chat khir, O, 1 chdt oxi hoa:

[ +3
Al - 3¢ — Al
0,1 03
0 +:
Sn -4¢— Sn
0.1 04

n
= ZC ahuemg = 0.7 mol

Qud trinh nhan c:

(8

2
02 + 4e¢ —» 20
0,175 0.7
= VC()2 =0.175.22.4 = 3,92 (lit) = Dap an A.

Céu 14: Cho hdn hgp gdm 1,12 gam Fe va 1,92 gam Cu vdo 400ml dung dich
chita hdn hop gdm H,SO, 0,5M va NaNOj3 0,2M. Sau khi cdc phdn dng x4y
ra hoan toan, thu duge dung dich X va khi NO (san phidm khir duy nhat). Cho
V ml dung dich NaOH IM vao dung dich X thi lugng k&l tha thu dugce 1a 16n
nhit. Gid tri 161 thicu ctia V 1a

A. 240ml. B. 120ml. C. 360ml. D. 400ml.
(Trich dé thi tuyén sinh PH khoi A)
Hudng din gidi
Tacé: ng, = Li2 =0,02mol; ng, = % = 0,03 mol
n =0,2mol = n_, =0,4 mol
H,S0y H
n =008 mol= n _=0,08 mol
NaNO4y NO;

Chét khi ; Fe, Cu

Fe - 3¢ — Fe'
0,02 006 0,02
Cu -2 — Cu*
0,03 0,06 0,03
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= 20 phiimg = 0,06 + 0,06 = 0,12 mol

Chét oxi héa: NO;y~ (trong mdi truong HY)

NO;” + 4H" + 3¢ — NO +2H,O (1)

0,04 0,16 0,12

Theo phan Gng (1): nH+ w=0,4-0,16 =0,24 mol

Khi cho dd NaOH vao dd X thi xay ra cdc phan tng:
H* + OH — H,0

024 0,24

Fe' + 30H — Fe(OH),

0,02 0,06

Cu™* + 20H - Cu(OH),

0,03 0,06

= ZnOH_ = 0,06 + 0,06 + 0,24 = 0,36 mol

:0(36 lit = 360 ml

= DPapan C. ‘

Cau 15: Hoa tan hoan toan 12,42 gam Al biing dung dich HNO; loidng (dw), thu
duge dung dich X va 1,344 1it (& dkic) hdn hgp khi Y gdm hai khi 12 N,O va
N.. T1 khdi ctia hdn hgp khi Y so vaGi khi H 1a 18. C6 can dung dich X, thu

dudgc m gam chat rin khan. Gid tri ctia m 1a

A. 97,98, B. 106,38. C. 38,34. D. 34,08.
(Trich dé thi tuyén sinh PH khéi A)
Huéng din gidi

Ta c6: ny =0,46 mol ; Mhh wi=18.2=36 ;ny =0,06 mol
Goi s6 mol ctia N>O va N» lan luot 1a x mol va y mol.
44x + 28y
o — =36 44x + 28y =36.0,06 x=0,03
Ta co hé : X+y < &
x+y=0,06 y =0,03
X +y =0,06

Qud trinh nhuong e : Al - 3¢ — AP*

0,46 1,38
+5 +1
QO rinh nhédne : 2N + 8¢ — N,O
0,24 0,03
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+5 0
2N + 10e —— N2

0,3 0,03
= Téng s6 mol e nhan = 0,54 (mol)
Ta théy: N nhuomg > Ne nhan = €ON phéan tng tao NH,NO;

+5 -3
N + 8e —> N H4NO3

(1,38-0,54) 0,105
VAY: Mg = Mo, + Myp,no, = 0:46.213 +0,105.80 = 106,38 ()

= Pap an B.

Cau 16: Cho 3,024 gam mdt kim loai M tan hét trong dung dich HNO; lodng,
thu duge 940,8 ml khi N,O, (sdn phdm khir duy nhat, & dktc) c¢6 i khéi ddi
v6i H, biing 22. Khi N,Oy va kim loai M la

A.NO va Mg. B. N,O va Al C. N,O va Fe. D. NO, va Al
(Trich dé thi tuyén sinh PH khéi A)
Hudng din giai

dy o m, =22 = My o =44 = N,O,la N,O.

Tacéd: ny o= 09408 = 0,042 mol
2 22,4

. +5 +1

Qua trinh nhin e: 2N + 8¢ > N20
0,336 0,042
Qud trinh nhudnge: M — M™ + ne
0336 0,336
n
Tacs: 230 M, = 3,024 = My =9n
n

= Cép nghiém phi hgp la n =3 va My, =27 = Al
= DPipanB

Cau 17: Cho 6,72 gam Fe vao 400ml dung dich HNO; 1M, dén khi phdn dng
x4y ra hodn toan, thu dugc khi NO (sin ph&m khit duy nh4't) va dung dich X.
Dung dich X c6 thé hoa tan t8i da m gam Cu. Gi4 tri cia m 1a:

A. 1,92, B. 0,64. C. 3,84. D. 3,20.
(Trich dé thi tuyén sinh PH khdi A)
Huéng din giai
Ta c¢6: S8 mol Fe = 0,12 (mol) ; s6 mol HNO; = 0,4 (mol)
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Fe + 4HNO; — Fe(NOs); + NO + 2H,0
0,1 04 0,1
= pege = 0,12 ~ 0,1 = 0,02 mol. Do Fe du nén ti€p tuc xdy ra pa:
Fe +2Fe(NO;); — 3Fe(NO,),
0,02 0,04
Fe(NO3); 40 = 0,1 — 0,04 = 0,06(mol)
Phan @ng hoa tan Cu: Cu + 2Fe(NO;); — Cu(NOs); + 2Fe(NO;),
0,03 0,06
= me,=0,03.64 =1,92 (g) > Pdp dn A
Céu 18: Cho hén hgp gdm 1,2 mol Mg va x mol Zn vio dung dich chda 2 mol
Cu* va | mol Ag" dén khi cdc phan Ung xdy ra hoan toan, thu dugc mot
dung dich chita 3 ion kim loai. Trong cdc gid tri sau day, gid tri ndo cua x
thda man trudng hop trén?
A LS B. 1.8 C.2,0 D. 1,2
Hudéng din gigi
Dung dich X chita 3 ion kim loai d6 12 Mg, Zn*", Cu®*" duv
Qud trinh nhudng e:
Mg -2e — Mg™ Zn -2e — Zn*
1,2 24 X 2x
= Tong s& mol e nhudng = 2x + 2,4 (mol)
Quad trinh nhin e:
AgT+ 1°— Ag Cu**+ 2¢—Cu
| | 2 4
= T6ng 6 mol ¢ nhin = 1+4 = 5 (mol)
Sau phin tng Cu®™ du = T8ng 56 mol ¢ nhudng < Téng s6 mol ¢ nhin
hay 2,4 +2x <5 = x < 1,3 (mol) = Pdp 4n D
Céu 19: Cho 61,2 gam hdn hgp X gém Cu vi Fe,;0, tic dung vdi dung dich
HNO; lodng, dun néng va khudy déu. Sau khi cdc phdn @ng xdy ra hoan
toan, thu dugc 3,36 lit khi NO (sin phim khir duy nhat, & dkic), dung dich Y
va con lai 2,4 gam kim loai. C6 can dung dich Y, thu dugc m gam mudi
khan. Gid tri cta m 1a
A 151,5. B. 97,5. C. 137,1. D. 108,9.
Huéng din giai
Sau phdn @ng cdn 2,4 gam kim loai chiing t6 Cu du = khoéi lugng Cu va
Fe;04 phdn ng = 61,2 - 2,4 = 58 8g.
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3Cu + 8HNO; — 3Cu(NOs), + 2NO + 2H,0 H
a a 2a/3
3Fe;0, + 28HNO; — 9Fe(NO;); + NO + 14H,0 2)
b 3b b/3
Cu + 2Fe(NO;); — Cu(NOj3),; + 2Fe(NOs), 3)
1,5b 3b 1,5b 3b
Goi ney pe 1y = @ mol ; s6 mol Fe;04 ban diu= bmol.
Ta ¢6 hé
64(a+1,5b)+232b=58,8 64a +328b = 58.8 a=0,15
%—F%:O,IS Q{Za+b=0,45 <:>{b=0,15

VAy: mpus= 188.(a+ 1,5b) + 3b.180 = 188.0,375 + 180.0,45 = 151,5¢g
= Dap an A.
Ciéch khéac: Sau phén ting cdn 2,4 gar. kim loai ching t6 Cu du = Khéi lugng
Cu va Fe;0, phdn tng = 61,2 — 2,4 = 58,8g.
Goi neypa = x mol ; s6 mol Fe;04 ban ddu = y mol.
= 64x + 56y = 58,8 (1)
Vi Cu du nén mudi st tao ra 12 mudi Fe(NOs),; dua vao sy thay ddi trang
thai oxi héa diu va cudi ta c6:
Qud trinh nhudng e : Cu - 2e — Cu™
X 02X X

+8/3 v +2 +5 +2
Qud trinh nhane : Fe30, +2¢ —>3Fe N +3e > NO
y 2y 3y 0,45 0,15

Ap dung PL bdo toan e, ta ¢6: 2x = 2y + 0,45 = 2x - 2y = 0,45 (2)

T (1),(2) = x = 0,375 mol; y = 0,15 mol

VAy: Mps= 188.x + 180.3y = 188.0,375 + 180.0,45 = 151,5g = Pap an A.
Cau 20: Cho m gam bot Fe vao 800 ml dung dich hdn hop gdm Cu(NO;), 0,2M

v H.SO, 0,25M. Sau khi cdc phin Ung x4y ra hoan toan, thu dugc 0,6m gam

hdn hdp bot kim loai va V lit khi NO (sdn phdm khtt duy nhat, & dktc). Gid

tri cia m va V 1an lugt 1a

A. 17,8 va 4,48. B.17,8va2,24. C.10,8va448. D.10,8va?224.

(Trich dé thi tuyén sinh DH khdi B)
Huéng din gidi

Ta c6: nCU(N%)2 =0,16 mol= nCuz+ = 0,16mol ; nNO; = 0,32 mol
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= 0,4 mol

My,50, = 0,2mol = nH+
Fe + 4H"+ NOy;”— Fe’*+ NO + 2H,0
0,1 04 0,1 0,1 0,1
= Vno= 2,24 (lit)

Fe + Cu*— Fe* +Cu

0,16 0,16 0,16

Do Fe nén ti€p tuc xdy ra phan tng:

Fe + 2Fe' — 3Fe™

0,05 0,1 0,15

= Dpe phin mg = 0,1 + 0,05 + 0,16 = 0,31 mol

0,6m (g) h6n hdp bot kim loai sau phdn ttng g6bm Fe du va Cu sinh ra:
= M- Mge e+ Me, = 0,6m = m - 0,31.56 + 64.0,16 = 0,6m

= m= 17,8 (g) = Dip 4n B.

Céch khac:
0,6m (g) hon hgp bot kim loai sau phan tng gdm Fe du va Cu sinh ra. Do Fe
du nén mudi sdt sinh ra 1 mudi Fe?*

Qud trinh nhén e:

NO;™ + 4H" + 3e — NO + 2H,0
0.4 0,3 o1

Cul' 4+ 2¢ — Cu

0,16% 132 0.16

= Vio=0,1.224 =224 1it

Qud trinh nhudng e:

Fe - 2e — Fe™

0,31 0,62

Ta ¢6 : Mpgpg — Mee pe + Higy = 0,6m

=m-0,31.56 + 64.0,16 = 0,6m = m = 17,8(g) = Pép 4n B.

Céu 21: Khi hod tan hoan toin 0,02 mol Au bZ‘mg nude cudng toan thi sd mol
HCl phén dng va s6 mol NO (sdn ph&m khit duy nh4') tao thanh lan lvot I
A. 0,03 va 0,01 B.0,06va 0,02 C.0,03v20,02 D.0,06va 0,0l

(Trich dé thi tuyén sinh PH khoi B)
Huéng din giai
Au + HNO; + 3HCI — AuCl; + NO + H,0
0,02 0,06 0,02
= DPdp dn B.
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Céu 22: Hoa tan hoan toan 1,23 gam hdn hgp X gdm Cu va Al vao dung dich
HNO; dic, néng thu duge 1,344 lit khi NO, (sin phdm khir duy nhat, & dktc)
va dung dich Y. Suc tlr tt khi NH; (dw) vao dung dich Y, sau khi phan @ng
x4y ra hoan toan thu dugc m gam két tda. Phdn trim v& khdi lugng cla Cu
trong hdn hgp X va gid tri ctia m 1an lugt 1
A.21,95% va 0,78 B. 78,05% va 0,78
C. 78,05% va 2,25 D.21,95% va 2,25

(Trich dé thi tuyén sinh DH khdi B)
Huéng din gidi

. 1,344

Ta co: o, = EZ_,Z

Qu4 trinh nhuGng e:

Cu - 2e — Cu* Al -3e — Al

X 2x y 3y

= 0,06 mol; goinc, = x mol; nua =y mol

Qua trinh nhin e:

+5 +4
N + le > NO,

0,06 0,06

. . 2x +3y =0,06 =0,015
Ap dung dinh ludt bao toan e ta cd hé:{ X+ @{X

64x +27y =123 |y=0,01

= %Cu = 0,015.64 100% = 78,05%
1,23
Pir tao két toa: A** + 3NH; + 3H,0 — AI(OH); | + 3NH,
0,01 0,01

= My 5 0m), =001 78=0,78g = Pdp 4n B

CAu 23: Cho m, gam Al vao 100ml dung dich gbm Cu(NOs), 0,3M va AgNO;
0,3M. Sau khi cdc phdn #ng xdy ra hoan toan thi thu dugc m, gam chit rin
X. N&u cho m, gam X tdc dung vdi lugng du dung dich HCI thi thu dugc
0,336 lit khi (& dktc). Gid tri cia m; va m, lan lugt 1a
A.8,10va 5,43 B.1,08va 516 C.0,54va 5,16 D.1,08va5,43

(Trich dé thi tuyén sinh CP khdi A,B)
Huéng dén giai:

Ta c6: nCu(N%)2 = (0,03 mol; nAgN03 = (,03mol; nH2 = 0,015 mol

Chét rin X + dd HC1 du — H, = trong chét rin X c6 Al du
= Cu(NO;), vd AgNO; hét.
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2Aly, + 6HCI — 2AICI; + 3H,
0,01 0,015
Al phéan rng v6i dd Cu(NO;), va AgNO;
Qua trinh nhén e:
Ag" + le — Ag
0,03 0,03 0,03
Cu’* + 2¢ — Cu
0,03 0,06 0,03
=Td8ng 8 mol e nhan = 0,06 + 0,03 = 0,09 mol
Qu4 trinh nhudng e:
Al - 3e — Al
0,03 0,09
Vay : mp = majqr + Mey + My, = 0,01.27 + 0,03.64 + 0,03.108 = 5,43(g)
My = M hanaie = (0,01 +0,03).27=1,08 ¢
= DPapanD
Céu 24: Hoa tan hoan toan 8,862 gam hdn hgp gdm Al va Mg vao dung dich
HNO; lodng, thu dugce dung dich X va 3,136 lit (& dktc) hdn hdp Y gdm hai
khi khdng mau, trong d6 ¢6 mot khi hod niu trong khong khi. Khoi lugng clia
Y la 5,18 gam. Cho dung dich NaOH (dv) vao X va dun noéng, khéng ¢6 khi
mui khai thodt ra. Phan tram khdi lugng ctia Al trong hdn hop ban diu 1a
A. 12,80% B. 15.25% C. 10,52% D. 19,53%
(Trich dé thi tuyén sinh CP khéi A,B)
Huéng din giai '
2 khi khong mau = 2 khi d6 chi ¢é thé 1a: N,, N,O, NO.
Trong d6 ¢6 mot khi héa ndu trong khéng khi = khi d6 1a NO.
_ 3,136 518

N,y ==""=0,14 mol = My = 2% = 37
hhY = 04 Y004

Ta thiy: Mo =30 < My = 37 < Mypiwon i = khi con lai [a N;O (M = 44)
Goi nno = x mol: $& mol N,O =y mol
x+y=0,14 x=0,07
{30){ +44y =5,18 < {y =0,07
Gol ny, = a mol; Ny, = b mol.
Cho dung dich NaOH (dw) vao X va dun néng, khong c6 khi mii khai thodt
ra = trong dung dich X khong ¢6 mudi NH,NO,
Qud trinh nhudng e:

Ta c¢é6:
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Mg - 2e — Mg® Al -3¢ — AP

a 2a b 3b

Qua4 trinh nhin e:

+5 +2 +5 +1

N + 3e > NO 2N + 8¢ —> N2 0O
0,21 0,07 0,56 0,07

Ap dung dinh luit bao toan e ta ¢6: 3a+2b=0,21+0,56=0,77 (1)
Mat khdc: 27a + 24b = 8,862 (2)
T (1), (2) =>a =0,042: b =0,322

Vay: %ma = %)—%%‘37—.100% =12,8% = Pdp an A

Cau 25: B6t chdy hoan toan 7,2 gam kim loai M (c6 hod tri IT khdng d6i trong
hop chat) trong hdn hgp khi Cl, va O,. Sau phin tng thu dugc 23,0 gam chat
rin va thé tich hdn hop khi da phan tng 1a 5,6 lit (& dktc). Kim loai M la
A. Be B. Cu C.Ca D. Mg

(Trich dé thi tuyén sinh CP khéi A,B)
Huéng din giai
Ap dung BL bdo toan khdi lugng ta c6: my,i=23-72=158¢

3,
Ta c6: Dhhkhi = ——9‘— = 0,25 mol

Goi s6 mol oxi va clo 1an lugt 13 x mol; y mol.
+y=0,25 =0,05
Ta c6 hé: x*y = X
32x+ 71y =15,8 y=0,2
Qua trinh nhin e:
Clh, + 2e — 2Cl

0,2 04
0, + 4e — 20%
0,05 0.2

= Téng s6 mol e nhin = 0,2 + 0,4 = 0,6 mol
Qud trinh nhudng e:

M — M"™ + ne

06 06

= My = 22" = 12n = Cap nghiém pht hop I n = 2; My = 24 (Mg)
= PipanD
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Cau 26: Cho 11,36 gam hdn hgp gém Fe, FeO, Fe,0; va Fe;0, phin tng hét
véi dung dich HNO; lodng du, thu dugce 1,344 lit khi NO (sén phdm khir duy
nhit) & (dktc) va dung dich X. C6 can dung dich X thu dugc m gam mudi
khan. Gi4 tri clia m la:

A. 38,72 B. 35,50 C. 49,09 D. 34,36.
(Trich dé thi tuyén sinh DH khéi A)
Hudéng din giai

Xem hén hop Fe, FeO, Fe,0; , Fe;0, chi gdm Fe va O.

Ta ¢6 s db: {Fc :x mol + HNO, {FC(NO3 )X mol

O :ymol NO
Tacéd :56x + 16y =11,36 (1)
- Qud trinh nhudng electron:
0 +3

Fe - 3¢ ——> Fc
X 3x

- Quad trinh nhan electron:

. ) +5 +2
O+ 2 ——0 N + 3¢ —— N
y 2y 0,18 0,06

Ap dung dinh ludt bao toan clectron, ta ¢6: 3x = 2y + 0,18 (2)
Tu () va (2) = x=0,16 mol va y =0,15 mol.
= Menoy), = 0,16.242 = 38,72 (g) = Bap an A.

CAu 27: Tron 5,6 gam bot sdt vdi 2,4 gam bot luu huynh rdi nung néng (trong
diéu kién khong ¢6 khong khi), thu duge hdn hgp rin M. Cho M tic dung vdi
lugng du dung dich HCI, gidi phéng hdén hgp khi X va con lai mot phan
khong tan G. P& ddt chay hoan toan X va G cin vira di V lit khi O, & (dktc).
V ¢6 gia tri la:

A. 2,80 B. 3,36 C. 3,08 D. 4,48.
(Trich dé thi tuyén sinh CD khéi A,B)
Huéng din giai '
Ta co: np. =0,1 mol va ng = 0,075 mol
Sd d6 phdn tng:

1:((‘) 0 FCS hh kh’ X H-,S 0 12 )
N 1 - T -
hh{ = 5Fe —HC 44 Fe? + H 02505+ H,0
0 du 2 vira di 2
S S khdngtanG: S
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Dua vao sd db va chi ¥ tdi trang thdi ddu va trang thdi cudi ciia cdc nguyén
t6 ta ¢6: chat kht 1a Fe va S, chét oxi héa l1a oxi.
- Quad trinh nhu¥ng electron:
0 +2 0 +4
Fe - 2e —— Fe S —4e — S

0,1 0,2 0,075 0,3

= ch ahudng = 0,2 + 0,3 - 0,5 mol

- Quad trinh nhan electron:
0 2
02 +4e —— 20

0,125 0,5
= Vg, = 0,125.22,4=2,81lit = Ddp dn A.
2

Cau 28: Cho 3,6 gam Mg tdc dung hét véi dung dich HNO; dv, sinh ra 2,24 lit
* khi X (sdn phdm duy nhit) & (dkic). Khi X la:
A N,O B. NO, C.N; D. NO.
| Huéng din giai
Ta c6: ny, = 0,15 mol va nyx = 0,1 mol
Goi n la trang thai oxi héa clia N trong X.
- Qud trinh nhudng electron:

0 +2
Mg - 2¢e — Mg
0,15 0,3
- Qua trinh nhan electron:
+5 +n

N +(-nec ——>N
0,1.(5 —n) 0,1
) : +2
Ap dung dinh ludt bdo toan electron, ta ¢6: 0,1.(5-n)=0,3 => n=2 (NO)
= Papan D. '
Céu 29: Cho 2,16 gam Mg tdc dung v6i dung dich HNO; du. Sau khi phan @ng
xdy ra hoan toan thu dudc 0,896 lit khi NO & (dktc) va dung dich X. Khoi
lugng mudi khan thu duge khi lam bay hdi dung dich X la:

A. 8,88 gam B. 13,92 gam C. 6,52 gam D. 13,32 gam.
(Trich dé thi tuyén sinh DPH khéi B)
Huéng din giai

Ta ¢6: ny, = 0,09 mol va nyo = 0,04 mol
- Qud trinh nhudng electron:
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0 +2
Mg - 2¢ —— Mg

0,09 0,18

- Quad trinh nhan electron:

+5 +2
N + 3¢ —— N

0,12 0,04

Ta lhﬁ/y: D¢ phisng = 07 I8 mol > ¢ phgn = 0,12 mol
= Con thém qud trinh nhan electron nita d6 1a qud trinh tao mudi NH,NO;
va N phgn = 0,18 - 0,12 = 0,06 mol.

+5 +3
N + 8 ——> N

0,06 0,075

VA . mudi = = (),() .14 ,O 5.80 = 13,92
ay: m mMg(N()3)2 * MmO, 9.148 + 0,07 (g)

= Pdp an B.

Céu 30: Cho m gam hdn hdp X gdm Al, Cu vio dung dich HCI dv, sau khi k&t théic
phan tng sinh ra 3,36 lit khi & (dkic). N&u cho m gam hdn hgp X trén vao mot
lugng dw HNO; dac ngudi, sau khi k&t thiic phan tng sinh ra 6,72 lit khi NO, (san
phdm khir duy nhit) & (dktc). Gid i ciia m Ia:

A 11,5 B. 10,5 C. 12,3 D. 15,6.
(Trich dé thi tuyén sinh PH khéi B)
Huéng din giai

Tacé: n =0,15mol: n = 0,3 mol
H, NO,

Khi cho hdn hgp Cu, Al tic dung v6i HCI, chi ¢6 Al phdn dng:

0 +3 +
Al - 3e — 5 Al 2H" + 2¢e —— H,
0,1 0,3 0,3 0,15

Khi cho hdn hgp Cu, Al tdc dung véi HNO; dic ngudi, Al khong phén tng,
chi ¢c6 Cu phdn dng:

4] +2 +5 +4
Cu - 2¢e —— Cu N +le ——> N
0,15 0,3 0,3 0,3

Viy:m =my + me,=0,1.27 +0,15.64 = 12,3 (g)
= PapanC.
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Céu 31: Hbdn hop A gdm 11,2 gam Fe va 9,6 gam S. Nung A sau 1 thdi gian
dugc hdn hdp B gdm Fe, FeS, S. Hoa tan hét B trong H,SO,4 ddc néng thu
duge V lit khi SO, (dkte). V ¢6 gid tri la:

A. 6,72 1it B. 33,6 lit C. 20,16 1it D. 26,88 lit.
Huéng din giai
Ta ¢é: np = 0,2 mol va ng =0,3 mol
ChAt khir 1a Fe va S; chit oxi hda 1a H,SOy diac néng.
- Qua trinh nhutng clectron:

0 +3 0 +4
Fe - 3¢ —— Fe S - 4 ——> S
0,2 0,6 0,3 1,2 0,3

- Qud trinh nhin electron:
+6 +4
S +2¢ ——> S

2x X
Ap dung dinh luat bao toan electron, ta ¢6: 2x = 0,6+ 1,2 = x=0,9 mol
= N0, =09 + 0,3 =1,2mol = Vso, = 1,2.22,4 =26,88 lit

= PapanD.

CAu 32: Tron 2,7 gam Al véi 20 gam hdn hgp Fe;04 va Fe 05 roi dun néng, sau
| thdi gian thu dugc hdn hdp A. Hoa tan A trong HNO; thu duge 8,064 lit
NO, (dktc). Khéi lugng cdc oxit sit trong hdn hgp ddu lan lugt la:

A. 13,92g; 6,08¢g B.11,6g;84g C.15g;5¢g D. 3,48g; 16,52g.
Huéng dén gidi
Tu duy bai todn theo sd dd:

[ - le + le

[
58/30 [3-3 O HltISO -:3 +3 +4l
2,7(g)Af) + (Fea0s, FeDs ) > WA S L Fe+ AL+ NO,

-3¢ T

Dua vao sd dd ta thiy Al va Fe;0, 1a chit nhuding clectron, HNO; 1a chat
nhin electron:

27

- =0,]l (mol); n = 8,064

NO» 224

Tacd: ny = =(),36 mol

Goi a 1a s6 mol Fe;0,
- Qud trinh nhudng clectron:
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0 +3 +8/3 +3
Al - 3e —— Al Fe, 04 —le —— 3Fe
0,1 0,3 a ©a
Quad trinh nhin electron:
+5 +4
N +le —— N

0,36 0,36

Ap dung dinh ludt bdo toan electron: 0,3 +a = 0,36 = a = 0,06 mol
Mpe o, =13.92(@); mp, o, =20 ~13,92=6,08(g) = Pdp dn A.

Céu 33: Hoa tan hoan toan 17,4 gam hdn hdp 3 kim loai Al, Fc, Mg trong dung

dich HCI thdy thodt ra 13,44 lit khi (dktc). N&u cho 34,8 gam hén hdp trén

tdc dung vdi dung dich CuSO, du, loc 14y toan bd chd't rin thu dugc sau phin

ng tdc dung vdi dung dich HNO; néng dv thi thu duge V lit khi NO, (dkte).

Gid tri cia V 1a:

A 11,2 it B. 22,4 it C. 53,76 lit D. 76,82 lit.
Hudéng din giai

Al, Mg, Fe nhudng e, s6 mol clectron nay = s§ mol electron Cu nhudng khi

tham gia phan dng vdi HNO;.

S6 mol electron ma H* nhén cling chinh 14 s& mol electron ma HNO; nhin.

2H" + 2¢ — H,

13,44

22,4

17,4 g hdon hgp: H* nhén 1,2 mol

Vay 34,8 g hdn hop: H' nhan 2,4 mol

1,2 =0,6 mol

+5 +4
N + le — N (NO,)
2,4 24

VNO2 =2,422,4=53,76 lit = PdpanC.

Cau 34: Hoa tan hoan toan 43,2 gam kim loai Cu vao dung dich HNO; lodng, tit ¢4

khi NO thu dugc dem oxi héa thanh NO, rdi suc vao nu6e c¢6 dong oxi dé chuyén
h&t thanh HNO;. Thé tich khi oxi (dktc) da tham gia vao qua trinh trén la:
A. 5,04 lit B. 7,56 lit C. 6,72 lit D. 8,96 lit.

Huéng din giai
Ta nhin thdy, Cu nhudng clectron cho HNO; tao thanh NO,, sau d6 NO, lai
nhudng cho O,. Viy trong bai todn nay, Cu la chit nhuding clectron, con O,
12 chd't nhan electron.
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0 +2 0 -2
Cu - 2¢ — Cu 0O, + 4e¢ — 20
0,675 1,35 X 4x

4x =1,35 = x=0,3375 = VO2 =0,3375.22,4 =7,56 ()

= Bdp an B.
Céu 35: Chia m gam hdn hgp 2 kim loai A, B ¢6 hod tri khong d&i thanh 2 phan
biing nhau:
- Phan I: tan hét trong dung dich HCI, tao ra 1,792 lit H, (dktc).
- Phin 2: nung trong oxi thu dugc 2,84 gam hon hop oxit.
Gia tri cia m la:
A. 1,56 gam B. 2,64 gam C. 3,12 gam D. 4,68 gam.
Hu6ng din giai

1,792

Tacé: ny =—F= 0,08 mol

A, B 1a chdt khit; H* (& phin 1) va O, (phin 2) 1a chdt oxi héa.
S& mol clectron H* nhin biing s& mol clectron O, nhén:
2H" + 21le¢ — H,

0,16 0,08

0 -2
O: + 4¢ — 20

0,04 0,16
=5 Myim toai phin 2 = Moy — Moy = 2,84 — 0,04.32 = 1,56 (g)
m=1,56.2=3,12(g) = Pap dn C.

Cau 36: Cho tan hoan toan 8,0 gam hdn hgp X gdém FeS va FeS; trong 290ml
dung dich HNOs, thu duge khi NO va dung dich Y. Pé tic dung hét véi cde
chat trong dung dich Y, ¢An 250ml dung dich Ba(OH), 1M. K&t tiia tao thanh
dem nung trong khong khi dén khdi luong khong ddi duge 32,02gam chat
rin Z.

a. Kh&i lugng mbi chdlt trong X la:

A. 3,6g FeS va 4,4g FeS, B. 4,4g FeS va 3,6g FcS,

C. 2,2g FeS va 5,8g FeS, D. 4,6¢ FeS va 3.,4g FeS,

b. Thé tich khi NO (dktc) thu dugc la:

A L1211t B. 2,24 lit C. 3,36 1it D. 6,72 Iit.
c¢. Néng d6 mol ctia dung dich HNO; da diing la:

A IM B. 1,5M C.2M D. 0,5M.
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Huéng din giai
a. Ap dung dinh luat bio toan khdi lugng ddi véi nguyén 5 Fe va S:
Ta ¢6: x mol FeS va y mol FeS; — 0,5(x + y) mol Fe,O; va (x + 2y) mol BaSO,
y
_ [88x + 120y =8
[160.0,5(x + y) +233(x + 2y) = 32,03
[88x +120y =8 x=0,05
= =
1313x + 546y =32.03 |y =0,03
= khoi lugng clia FeS = 88x = 88.0,05 = 4,4 gam
khdi lugng clia FeS, = 8 — 4,4 = 3,6 gam
= Pdap an B.

b. Ap dung dinh ludt bdo toan clectron:
+3 +6

(FeS)) - 9¢— Fe + S
0,05 045

+3 +0
(FeS,)” - 15¢ - Fe+2S
0,03 0,45
NO; + 3¢ — NO
3x X

3x=0,45+045 = x=0,3mol = Vyo =0,3.22,4 =6,72 it
= Papan D.

c. Tacd: N =X +y = 0,08 mol

B¢ 1am k&t tha hét lugng Fe'™ ¢in 0,24 mol OH™ hay 0,12 mol Ba(OH),.
K& tha (x +2y) = 0,11 mol SO~ ¢in 0,11 mol Ba**hay 0,11 mol Ba(OH),.
S& mol Ba(OH), da ding =0,12+ 0,11 =0,23 <0,25.

Con: 0,25 - 0,23 = 0,02 mol Ba(OH), trung hoa vdi 0,04 mol HNO, dvw

nHN(’):; phingng = 11 NO3 * nN() +n HNO3 du = 0,08.3 + 0,3 + 0,04 = 0,58 mol

0,58
0,29
= Pdp an C.
Céu 37: Cho 9,94 gam hdon hgp 3 kim loai Al, Fe, Cu tic dung v6i dung dich
HNO; loang du thu dudc 3,584 lit khi NO (dktc). Téng khoi lugng mudi khan
tao thanh la:
A.39g B. 39,7¢g C.29,7¢g D. 50g.

= [HNO;| =

=2M.
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) Huéng din gidi
Ta ¢6: nyo = 0,16 mol

Ap dung cdng thiic: mpy,s = my + mNO_ =my + 62.10¢ qhan
3

Ma n; ypin = 3nno =0,16.3 = 0,48 mol
VAy: Mpus = 9,94 + 62.0,48 = 39,7 (g) = DPédp 4n B.

Céu 38: Dot chdy h&t a mol Fe bdi oxi thu dugc 5,04 gam hdn hgp A gém cdc
oxit s{t. Hoa tan hoan toan A trong dung dich HNO; thu dudc 0,035 mol hdn
hdp Y gdm NO va NO,. Ti khd&i hoi ctia Y d6i vdi hidro 12 19. a ¢6 gid tri 1a:

A. 0,03 mol B. 0,04 mol C. 0,07 mol D. 0,05 mol.
Huéng din giai:
Tu duy bai todn theo so do:
+4e
+ 4de |
0 l +5

-2 +3 42 +4
» Fe,0, +_H_N.9.3_.._,. Fe + NO + NO,

- 3e T
Dura vao sd d6 ta thdy Fe 1a chdt khit, O, vd HNO; 1a chd't oxi hda:
bit NO:xmol; NO,:ymol
Tacé: M=192=38
St dung so dd dudng chéo ta c6:

0 + O,
Fe

38
NO, (y)....46 — ™8

::>—)E=1hayx=y
y

Ma x +y=0,035 = x =y =0,0175 mol

- Qua trinh nhudng electron:

0 +3
Fe - 3¢ ——> Fe

a 3a

- Qua trinh nhén electron:
0 -2

| +5 +4 .

0, + S46: — 20 N +4¢ ——> N + N

5,04-56a 5,04-56a 0,07 0,0175
32 8
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- Ap dung dinh ludt bdo toan eleetron:

_ 5,04 - 56a

= 3a + 0,07 = a = 0,07 mol = Bap dn C.

Cau 39: Cho m gam Al tan hoan toan trong dung dich HNO; thi thdy thodt ra
11,2 1it (dktc) hdn hgp khi A gdm 3 khi N,, NO, N,O ¢6 ti 18 twong ng la
2:1:2. Gid tri cia m 1a:

A27¢g B. 168 ¢ C.351g D. 35,1 g.
Huéng din gidi
N, :2x mol

Pat NO: x mol =
N,O:2x mol

Ta cé: nppgn; = 0,5mol = 5x=0,5= x=0,1 mol
- Quad trinh nhudng electron:

0 +3

Al — 3¢ —— Al

m m

27 9

- Qud trinh nhin clectron:

+5 0 +5 +2

N + 10e —— N» N +3e ——> NO
2 0,2 0,3 0,1

+5 +1

N +8¢ —— N20O
1,6 0,2

- Ap dung dinh Iudt bio toan electron:
BN 53-: 2+0,3+1,6 =3,9 = m=35,1(g) = Dép 4n D.

Cau 40: Thé tich dung dich FeSO, 0,5M cén thiét d& phan tng vira di véi 100ml
dung dich chita KMnO, 0,2M va K,Cr,0; 0,1M trong mdi truding axit la:

A. 0,16 1it B. 0,32 1it C. 0,08 it D. 0,64 lit.
Hudng dén gidi
Ta cé:

Ngmno, = 0:20,1= 0,02 moliny 6 =0,1.0,1= 0,01 mol

- Qud trinh nhudng electron:

+2 +3
Fe - le —— Fe
X X
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Qua trinh nhén electron:

+7 +2 +6 +3
Mn + 5S¢ —— Mn 2Cr + 6¢ —— 2Cr
0,02 0,1 0,02 0,06
Ap dung dinh ludt bdo toan electron = x =0,1 + 0,06 = 0,16 mol
0,16

= Veeso, = 05 0,32 () = Dap dnB.

3~

Cau 41: Hdn hop A gdm clo va oxi. A phén Gng vira h&t véi mot hdn hgp gém

2,4g Mg va 4,05g Al tao ra 18,525g hdn hgp mudi clorua va oxit ciia 2 kim
loai. Phin tram theo thé tich ctia khi clo trong hdn hgp la:
A.63,12% B. 44,32% C.52,3% D. 55,56%.

. Hudng din giai

Cl,: x mol

bit -
O,:y mol

Ta ¢6: ny, =0,1 mol va ny =0,15mol
Qua4 trinh nhudng electron:
0 +2 0 +3

Mg - 2e — Mg Al - 3e > Al
0,1. 0,2 0,15 0,45
Qua trinh nhin electron:

0 -1 0 -2
Cl, +2¢ —— 2Cl 0, + 4e — 20

X 2x y 4y

Ap dung dinh Iudt bdo toan electron:

Tacé: 2x + 4y = 0,2 + 0,45=0,65 (1)
Mait khdc: 2,4 +4,05 + 71x + 32y = 18,525
= 71x + 32y = 12,075 )
x=0,125
y=0,1

= %V, = 0,125
2 0,125+0,1

Tr()va(2)= {

100% = 55,56% —=> Ddp 4n D.

CAu 42: Hoa tan hoan toan 28,8¢ kim loai Cu vao dung dich HNO; lodng, tAt ci

khi NO thu dudc dem oxi héa thinh NO, rdi suc vao nude ¢6 dong oxi dé
chuyézn hé&t thanh HNO;. Thé tich khi oxi ¢ (dktc) da tham gia vao qud trinh
trén la:
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A. 100,8 lit B. 10,08 Iit C. 50,4 1it D. 5,04 lit.
(Trich PTSPDH - Khéi B)

Hudéng din giai
Céach 1:
Sau qud trinh bi€n d6i HNO; trd lai trang thdi ban diu, do d6 chit nhan
electron 12 oxi.

Qu4 trinh nhudng electron: Qud trinh nhin electron:

0 42 0 2
Cu - 2¢ —— Cu 0, + 4e — 20
0,45 0,9 X 4x

Ap dung dinh ludt bdo toan electron ta ¢6: 4x = 0,9 = x = 0,225
= V02 =0,225x 22,4 = 5,04 lit

= Pap an D.
Cach 2;
3Cu + 8HNO; — 3Cu (NOs), + 2NO + 4H,0 (D
NO + %Oz — NO, (2)
2NO, + %Oz + H,0 —» 2HNO; 3
28,8
Ney = —6-——4—- = O 45 (mol)

Theo phuong trinh (1): nye = —g-ncl, = 50,45 = 0,3 (mol)

1
(2): nNOZ =Ny = 0,3(mol) n02(2) =5"No =0,15(mol)

1 O 3
3) noz— ZHNOZ 4 = 0,075 mol

:Znozpha’m ing = 0,15+ 0,075 = 0,225 mol

=V

O,phdntng — =0,225x22,4 = 5,04 lit

= Dap 4n D.

Céu 43: Hoa tan hoan toin m gam Fe;0,4 vio dung dich HNO; lodng du, tat ca
khi NO thu dugc dem oxi héa thanh NO, rdi suc vao nudc c6 dong oxi dé
chuyén hét thinh HNO;. Bi€t thé tich khi oxi & § (dktc) da tham gia vao qué

~trinh trén 1a 3,36 lit. Khoi lugng m clia Fe;0, 1a:
A. 1392 B. 1329 C.129,3 D. 192,3.
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Huéng din gidi
3,36
Tacé: n, =——v — =0,15(mol
02 22,4 (mol)
Sau qud trinh bi€n ddi HNO; trd lai trang thdi ban diu, do d6 chit nhin
+2
electron 13 oxi. Chat nhudng electron l1a Fe trong Fe;0,.

Qu4 trinh nhén electron: Qu4 trinh nhudng electron:
0 -2 ) +3
02+4e——————>20 _ Fe — le —> Fe
0,15 0,6 X X

Ap dung phudng phdp bdo toan electron, ta c6:
x = 0,6 mol = Mpe.0, = 0,6.232 = 139,2 (gam) = Pdp 4n A.

Cau 44: Hoa tan hoan toan 10,8g kim loai M bing HNO; du dudgc dung dich A
(khong thiy c6 khi thodt ra). Cho NaOH du vao dung dich A tha'y bay ra 3,36
lit khi (dktc). Kim loai M la:

A. Al B. Cu C.Fe D. Zn.
Hudng din gidi
Kim loai M tdc dung vdi HNO; lodng thu dudc dung dich A khong c6 khi bay
ra chitng t6 trong dung dich A ¢6 mu6i NH,NOs.
NH,NO; + NaOH — NaNO; + NH; + H,O
= Dyy,N0; = PN, =0,15 mol

- Qud trinh nhudng electron: Qu4 trinh nhén electron:
0 +n 5 3
N([) 8—‘ ne M N +8 —— N
10,8 108 L2 015
M M
- Ap dung dinh ludt bdo toan electron:
= 1.08.n = 1,2 => M =9n = n=3va M=271a pht hdp.

= Ddp an A.

Céu 45: H6n hop X gbm 2 kim loai R, R; ¢6 héa tri X,y khong d8i (R;, Ry
khong tic dung véi nudc va ding trude Cu trong day dién héa ciia kim loai).
Cho hdn hgp X phin ¢ng hodn toan v6i dung dich HNO; dv dudc 1,12 lit khi
NO duy nhét (dktc). N&u cho lugng hdn hgp X trén phdn dng hoan toan véi
dung dich HNO;, thé tich khi N, & dktc thu dugc la:

A. 0,224 lit B. 0,336 lit C. 0,448 lit D. 0,672 lit.
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Huéng din gidi
Do 2 kim loai R; va R, ¢6 héa tri khong ddi nén s6 mol electron 2 kim loai
nhudng cho HNO; nhin d€ tao thinh NO va nhan d€ tao thanh N, biing
nhau:
Ta cé: nno = 0,05 mol

+5 +2 +5 0
N + 3¢ —— N N+106-—————>N2
0,15 0,05 0,15 0,015

= VNz =0,336 (lit) = DPdap 4n B.

Céu 46: Hoa tan hoan toan a gam Al trong dung dich HNO; thi thu dugc 8.96 lit
(dktc) hdn hgp khi (X) (gdm NO va N,0) ¢6 ti khoi d i, =16,75. Gid i clia a

la:
A. 15,3g B. 13,5¢ C. 18,5¢ D. 20,6g.
Hudng din giai
Dit x mol NO, y mol N,O
Taco: x+y= 8’96=0,4mol (1)
22,4
30x +44y _ 33,5 (2)
X +y

T (1) va (2) = x=03mol vay=0,1

Qud trinh nhudng e:

0 +3
Al - 3e — Al

X  3x

Qud trinh nhin e:

+5 +2 +5 ) +1
N + 3e » N 2N +24e — N,O
0,9 0,3 0,8 0,1

Ap dung dinh ludt bdo toan electron, ta ¢6: 3x = 0,9+ 0,8 = 1,7
= X= %zmol = a=15,3 gam = DPdp dn A.

Cau 47: Cho hon hgp gdm FeO, CuO, Fe;0, ¢6 s8 mol 3 chdt déu bling nhau tdc
dung hét v6i dung dich HNO; thu dugc hdn hop khi gdm 0,09 mol NO, va
0,05 mol NO. S6 mol ctia mdi chat la:

A. 0,12 B. 0,24 C.0,21 D. 0,36.
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Huéng din gidi
+2 +3 N 5
Coi Fe;0, 12 hdn hdp FeO.Fez O, va dit s6 mol clia mdi chdt trong hén hgp

+2
ddu 1a x thi t8ng s8 mol Fe la 2x

Qu4 trinh nhudng e:

+2 +3

Fe — le » Fe

2x  2x

Qua trinh nhén e:

+5 +4 +5 +2

N - le — N(NO,) N + 3e — N(@NO)

0,09 0,09 0,15 0,05
Ap dung dinh luit bdo toan electron, ta c6: ‘
2x=0,09+0,15=0,24 = x=0,12
= Pdp an A.

Chu 48: Hoa tan hdn hdp gdm 0,05mol Ag va 0,03mol Cu vao dung dich HNO; thu
duge hdn hop khi A gdm NO va NO, c6 ti 1& mol twong tng 2 : 3 . Thé tich hén
hop khi A & dktc 1a:

A. 2,737 lit B. 1,3664 lit C. 2,224 lit D. 3,3737 lit.
Huéng din gidi

+b
Ag va Cunhudng e, cdn N clia HNO; nhén e dé tao ra NO va NO,
Pit s6 mol NO 14 2x thi s§ mol NO; 1a 3x .
Qua trinh nhudng e:

0 +1 0 +2
Ag — le —> Ag Cu - 2¢ »>Cu
0,05 0,05 0,03 0,06

Qua trinh nhan e:

+5 +2 +5 +4

N + 3e = N(NO) N + le - N(NO,)
6x 2x 3x 3x

Ap duﬁg dinh ludt bdo toan electron, ta c6:
6x + 3x = 0,05 + 0,06 = x =0,0122 mol
Vay t8ng s6 mol khi 13 5x mol

Va =0,0122.5.22,4 = 1,3664 lit

=> Pdp an B.
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Céu 49: P& m gam bdt sit ngoai khdng khi mot thdi gian thu dudc 11,8 gam hdn
hdp cac chit rin FeO, Fe;0,, Fe,0s, Fe. Hoa tan hoan toan hdn hgp d6 bing
dung dich HNO; loiing thu dudc 2,24 lit khi NO duy nhat (dkic). Gid tri clia m la:
A. 9,94 gam B. 10,04 gam C. 15,i2 gam D. 20,16 gam.

Huéng din gidi

11,8—m
: mol 5 DNO gidi phong = 0,1 mol

Ta c6: np,=—= mol ;
a Co: nFe —-% moi ; [102 phining =

- ChAt khi 1a Fe:

0 +3
Fe - 3¢ —— Fe
m 3m
56 56
- Chat oxi h6a gdm O, v HNO;:
0 -2
O + 4 —> 20 N o+ e — N@O)
11,8 - m 11,8-m 0.3 0.1
32 8
2n. Fe nhudng = X.n, chdt oxi héa (O, ; NO;") nhan:
3m _11.8-m

7 +0,3 > m=994 (g) = Dapdn A.
Céau 50: Hoa tan hoan toan 10,8 gam FeO trong HNO; thdy 0,05 mol khi Y bay
ra. Y la:
A.NO B. NO, C.N,O D. N,.
Huéng din gidi
Ta ¢d: ng.o = 0,15 mol
Goi n 12 s8 oxi héa clia nitd trong khi X.
- Qud trinh nhudng electron:

+2 +3
Fe - le —— Fe
0,15 0,15

- Quad trinh nhin electron:
+5 +n

N +(5 -n)e —— N

0,05(5-n) 0,05
Ap dung dinh ludt bio toan clectron:
Tac6:0,05(5-n)=0,15= n=2
=> Khi Y 1a NO = Dédp dnA.
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Chu 51: Hoa tan hoan toan 0,04 mol hdn hgp A gdm Mg va Al trong H,SO, dic
néng thu duge 0,05 mol mdt sin pham khir X duy nhat ¢6 chita lvu huynh. X
la:

A H,S B.S C. SO, D. SOs.
Huéng din gidi
Pit R 14 kim loai thay cho Mg va Al; n 1a héa tri chung cho Mg va Al
- Qud trinh hhu’c‘jng clectron:

0 +n
R - ne —— R

0,04 0,04n

- Quad trinh nhan clectron:

+6 +(6 -m)
S + me ——> S
0,05m 0,05

/\p dung dinh ludt bdo toan electron, ta ¢6: 0,04n =0,05m
Vi Mg cé héa tri 2, Al ¢6 hda tri 3 nén:
- Liyn=2=>m=1,6

n=3=>m=24
‘ +4
L4y trung binh 1.6 va 2.4 = m =2 => sin pham khit chita S .

=> San phdm khir 1a SO, = Pdp an C.

Cau 52: Cho hdn hgp FeS va FeCO; phén ng hoan toan véi dung dich HNO;
thu duge hdn hop 2 khi X va Y ¢6 (i khéi hdi d6i véi hidro bing 22,75. Thanh
phan % khoi lugng cta FeS trong hon hdp la:

A 21% ‘ B. 37% C. 19,5% D. 14,43%.
Hudéng din giai
Taco: My =22,75.2=455.
Ta thdy mot khi 1a CO, (M =44) = khi thir2 Ia NO, (M =46 > M =45.3)

n,, =(x+y)mol

Np.g =X mol Fe
Deeco, =Y mol = {n_, =x mol
) 8
n =7 mol
N = -
2 Nco, = Ngeco, =Y mol
- Qud trinh nhudng clectron:

-2 +6 +9 +3
S -8 —— S Fe - le —— Fe
x  8x (x+y) (x+y)
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+5 +4
- Qud trinh nhin electron: N +le —> N
z z
Ap dung dinh luat bdo toan electron:
Tacé:8x+x+y=z = X+y-z=0 (1)
Dua vao sd do dudng chéo ta c¢6:

COs (¥)...... 44 0,5
\ _/
45,5
NO, (2)..... 46 — ~~ 1,5
= ¥ 05_1 =z=3y (2
z 1, 3
o N x 2
Thé 2)vao (1): = 9x = 2y = —= ~9—
y
88.2 L,
= %FeS = ——————100% =14,43% = DapanD.

(88.2 +116.9)

Céu 53: Hon hdp gdm 0,69g Na va 0,27g Al hoa tan hét trong 200ml dung dich
HC1 0,1M. Thé tich H, (dktc) thodt ra l1a:
A. 0,224 1it B. 0,336 lit C. 0,672 lit D. 0,448 lit.
Huéng din giai
Khi cho Na va Al vao dung dich HCI thi Na va Al la chdt khitr nhudng
electron con HCI va H,O 14 chat oxi hda nhan electron.

Ta ¢6: na = 0,01 mol vd ny, = 0,03 mol
0 +1
- Qud trinh nhudng clectron: Na - le —— Na

0,03 0,03
0 +3
Al - 3e —— Al
0,01 0,03

+1 0
- Qud trinh nhén electron: 2H + 2¢ —— H,

0,06 0,03
= Vu, = 0,03.22,4=0,672 lit = Pap an C.

Cau 54: Cho 8,3 gam hdn hgp X gdm Al, Fe (ny; = ng,) vao 100ml dung dich Y
gdm Cu(NO;), va AgNO;. Sau khi phdn dng k&t thic thu dugc chdt rin A
gdm 3 kim loai. Hda tan hoan toin chit rin A vao dung dich HCI du thdy ¢6
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1,12 Iit khi thodt ra (dktc) va con lai 28 gam chd't rin khong tan B. Nong d6

Cwy ctia Cu(NO3), va ciia AgNO; 1an lugt 1a

A.2M va IM. B. IM va 2M. C.0,2M va 0,IM. D. 0,1M va 0,2M.
Huéng din gii:

. 8,3
Ta ¢é: npy = ng. = — =0,1 mol.
83
Dat nAgNO3 =x mol va NeuNog), =Y mol

= X+Y — Chatrin A gbm 3 kim loai.
= Al hét, Fe chura phan ng hodc con du. Hon hop hai mudi hét.
Quad trinh nhudng e:

Al - 3e—> AP
0,1 0,3
Fe - 2e — Fe**
0,1 0,2

= Tdng s6 mol e nhuong bing 0,5 mol.

Qud trinh nhin e:

Ag'+le - Ag Cu** +2¢ — Cu 2H" + 2¢ —» H,
X X X y 2y y 0,1 0,05

= Téng s6 € mol nhin bing (x + 2y + 0,1).

Theo dinh ludt bo toan electron, ta ¢c6 phuong trinh:

x+2y+0,1 =05 hay x+2y = 04 N
Mit khédc, chdt rin B khong tan 1a: Ag: x mol ; Cu: y mol.

= 108x + 64y = 28 (2)
Gidi hé (1), (2) ta dugc: x =0,2 mol; y=0,1 mol.

= C O’2--2M; C %=1M.:>DépénB

MAgNO3 ~ o ~ MCu(NO3), ~ o}

Céu 55: Chia 44 gam hdn hgp gdm Fe va kim loai M ¢6 ho4 tri duy nh4t thanh
2 phin bing nhau:
- Phén 1: tan vira dd trong 2 lit dung dich HCI thdy thodt ra 14,56 lit H, (dktc).
- Phan 2: tan hoan toan trong dung dich HNO; lodng néng thdy thodtra 11,2 lit
khi NO duy nh4t (dktc).
a. Nong do mol ctia dung dich HCI la:
A. 0,45M B. 0,25M C. 0,55\M D. 0,65M.
b. Khdi lrgng hdn hgp mudi clorua khan thu dugc khi ¢d can dung dich sau
phdn @ng & phin 1 la:
A. 65,54 gam B. 68,15 gam C. 55,64 gam D. 54,65 gam.
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c. % khoi lugng ctia Fe trong hén hop ban diu 1a:

A.49,01% B. 47,97% C. 52,03% D. 50,91%.
d. Kim loai M 1a:
A. Mg B.Zn C. Al D. Cu.
Hudéng din giai
. nHz =0,65(mol)= Ny = 2nHz =2.0,65=1,3mol
C, = L3 =0,65M = DPdp 4n D.
M™ 2

s Mpggi= My + m
muo? C]
Trong d6: .. =Ny = 1,3 mol

My = 22 + 1,3.35,5 = 68,15 (g) = Pép 4n B.
. Ap dung phuong phdp bio toan electron:

0 +2

Phinl: Fe - 2¢ — Fe
X 2x

0 +n

M - ne - M
y ny

2H" + 2e¢ - H,

1,3 0,65

0 +3
Phin2: Fe - 3¢ — Fe

0 +n

M - ne - M
+5 +2
N + 3¢ —— N (NO)

1,5 0.5

2x+ny=13 x=0,2
= =
3x+ny=15 ny =0,9

= =02 = %mg, = 9—’%5—6100% =50,91%
= Péap 4n D.

. my =22-0,2.56=10,8¢g
09 10,8.n

n,, = — 2> M=
M=y n 0,

=12n

Vayn=2;M=24 = M la Mg (pht hgp) = Pép 4n A.
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Céu 56: Mot hdn hop gdm 3 kim loai Al, Mg, Fe ¢6 kh&i lugng 26,1 gam dugc
chia lam 3 phin déu nhau:
- Phin I: cho tan hé&t trong dung dich HCI thdy thodt ra 6,72 lit Khi.
- Phin 2: cho tdc dung v&i dung dich NaOH du thu dugc 3,36 lit khi.
- Phin 3: cho tac dung véi dung dich CuSO; du, loc 1dy toan bd chét rin thu
duoc sau phan ng dem hoa tan trong dung dich HNO; néng du thi thu dugc
V 1it khi NO,. Céc khi d&u dugc do & (dktc). Thé tich khi NO; thu dudgc 1a:
A. 26,88 lit B. 53,70 1it C. 13,44 1it D. 44,8 lit.
Huéng din giai
2A1 + 6HCI —> 2AICL + 3H,T
Mg + 2HCI - MgCl + H,T
Fe + 2HClI — FeCl, + H,T
Kh&i lvgng mbi phan: m = 26,1 : 3= 8,7 (g)
Pit s8 mol Al, Mg, Fe trong mdi phin 1a x, y, z.
Ta cé: Dy, 1) = %2% =0,3mol; Ny, p2) = —;—;Z— =0,15mol
27x + 24y + 562 =87 x=0,1
= <{,5x+y+2=0,3 =<y =0,075
1L,5x =0,15 z=0,075

Trong ph‘c‘in 3: na = 0,1 mol; ny, = 0,075 mol ng. = 0,075 mol.
2Al + 3CuSO; —Al(SOy4); + 3Cu
Mg + CuSO; — MgSO, + Cu
Fe + CuSO; — FeSO4+ Cu
Cu + 4HNO; — Cu(NOs), + 2NO, + 2H;0
o) phan 3: khi cdc kim loai tic dung v6i dung dich CuSO, tao thanh
Cu, lugng Cu nay tic dung vdi HNO; tao ra Cu**, do d6:
- Al, Mg, Fe la chdt khi, nhudng electron:
S0 phuing = 3-0,1 +2.0,075 + 2.0,075 = 0,6 mol

- HNO; la chat oxi héa, nhédn electron:

+5 +4
N + le —> N (NO,)

a a
= a = 0,6 mol
= VN02 =0,6.22,4=13,44 (lity = PapanC.
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Cau 57: Cho tan hoan toan 3,6 gam hdn hop gdm Mg va Fe trong dung dich
HNO; 2M, thu dudc dung dich D; 0,04 mol khi NO va 0,01 mol N,O. Cho
dung dich D tdc dung vdi dung dich NaOH du, loc va nung két tlia dén khoi
lugng khong d6i thu duge m gam chat rdn.

a. Gid tri cia m la:

A. 2,6 gam B. 3,6 gam C.5,2 gam D. 7,8 gam.
b. Thé tich HNO; da phén t@ng la:
A. 0,5 it B. 0,24 1it C. 0,26 lit D. 0,13 lit.
Huéng din giai
a. - HNOs 1a chat oxi héa:
+5 +2
N + 3e —— N (NO)
0,12 0,04
+5 +1
2N + 8¢ ——»N20
0,08 0,01

S0 ahin = 0,12 + 0,08 = 0,2 mol

- Mg va Fe la chdt khit. Goi x, y 1a s6 mol Mg va Fe trong hdn hop.
0 +2
Mg - 2e —— Mg

X 2x
0 +3
Fe - 3¢ —— Fe
y 3y

ch nhudng = 2x + 3}’

24x + 56y = x=0,01=>n,,  =0,01 mol
Tacéhé:{ X +50y 3’6:>{ MO

2x+3y=0,2 y:O,()(6:>r1F‘:203 =0,03 mol

M =My, + Mg o =0,01.40 +0,03.160 = 5.2 (g)

= DPép an C.
Cach khéc:
Ta c6 so db hgp thitc Mg — MgO:; Fe — Fe,04

Trong d6-Mg va Fe 1a chat khit, oxi 1a chat oxi hda, s6 mol e nhan 13 0,2 mol
0 -2
0] + 2¢ - O

0,1 0,2
m = My re+ Mo =3,6 + 16.0,1 =52 (g)
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b. Theo dinh luit bdo toan nguyén td N ta c6:
nN(mmg HNO3) = I]N (trong mudi nitrat) + nN(mmg NO) + nN(mmg NZO)

Hay Nyno, = 2 + 0y + 2nN20

n + 3n
Mg (NO3 ) Fe(NO3)3

© =2.0,01 +3.0,06 +0,04 +2.0,01 =0,26 mol

0,26

\Y =22 -0,13() = Pdp 4nD.

HNO; =

Cau 58: Cho mdt ludng khi CO qua m gam bt Fe,O; nung néng, thu dudc 14 gam
hén hgp X gém 4 chat rin. Cho hdn hgp X tan hoan toan trong dung dich
HNO; thu dugc 2,24 lit khi NO (dktc). Gi4 tri ctia m la:

A. 16,4 gam B. 14,6 gam C. 8,2 gam D. 20,5 gam.
Huéng din gidi:

- CO 14 chat khtt (ta coi Fe,O; khong tham gia phdn ¥ng oxi héa khit, do Fe,0;

—> Fe(NO;); ¢6 s6 oxi hda khong thay déi)

Moxi rong oxit = M — 14 (g)

Ta ¢6: Nco = No rong oxit = m — 14 mol

+2 +4

C + 2 —> C
m-14 m-14
16 8

- HNO; Ia chidt oxi héa:

+5 +2

N + 3¢ — N

0,3 0,1

~14

Ap dung dinh ludt bao toan electron, ta cé: m =0,3 > m=164(g)

= Pdp an A.

Céu 59: Cho tan hoan toan 58 gam hdn hop gébm Fe, Cu, Ag trong dung dich
HNO; 2M thu dugc 0,15 mol NO; 0,05 mol N,O va dung dich D. C6 can dung
dich D, kh&i lugng mudi khan thu dugc 1a:

A. 120,4 gam B. 89,8 gam C.116,9 gam D. 110,7 gam.
Huéng din gidi

Nhin xét: Néu chi ding phuong phdp bdo toan electron thdng thuong, ta

ciing chi Igp dugce 2 phuong trinh 3 dn s6 va sé gdp khé khdn trong vige gidi.

DPé tinh khé'i lwgng mudi NO;™ trong bai todn trén ta ¢é cong thitc:
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nNO_% (trong mugi) = ad.0x

+5
Trong dé: a la s& electron ma N nhdn dé tao thanh X.

Nhv Vﬁy: Myudi khan = MEe, cu, Ag + mNO'
3

n__ =3ny,+ 8.ny o =3.0,15 + 8.0,05 = 0,85 mol
NO3 2

Mppugikhan = 38 + 0,95.62 = 110,7 (g) = DP&dp 4n D.

Céu 60: Khir Fe,0; bing CO & nhiét d6 cao, dugc hdn hgp X gbm 4 chat rin.
Chia X thanh 2 phin bing nhau. Phin 1 tic dung vdi dung dich HNO; du, thu
dudc 0,02 mol NO va 0,03 mol N,O. Phan 2 cho tan hoan toan trong dung
dich H,SO, dic néng, thu dugc V lit (dkic) SO,. Gia tri ciia V 1a:

A.2,24 B. 3,36 C. 4,48 D. 6,72.
Huéng din giai
- HNO; 1a chit oxi hoa:
+5 +2 +5 +1
N + 3¢ —— N N + 8 —— 2N (N,0)
0,06 0,02 0,24 0,06 0,03

TN mnan = 0,06 + 0,24 = 0,3 mol
- Chat khit & 2 phin 1a nhu nhau, do d6 s8 mol electron H,SO, nhén bing s&
mol electron HNO; nhén, hay:

+6 +4
S + % —> S(50,)

0,3 0,15
Vo, =0,15.22,4 =3,36 (lit) = Dép 4n B.

Cau 61: Chia hdn hdp X gdm Al, ALO;, ZnO thanh 2 phin bing nhau. Phin 1
cho tdc dung vdi dung dich NaOH du, thu dugc 0,3 mol khi. Phdn 2 tan hoan
toan trong dung dich HNO; thu dugc 0,075 mol khi Y duy nhat. Y la:

A.NO, B.NO C.N,O D. N,.
Huéng din gidi:

- Trong X chi c6 Al ¢6 tinh khi¥, nuSc bi nhém khit theo phuong trinh:

2H,0 + 2¢ — H, + 20H
0,6 0,3
- Khi tdc dung v8i HNOs, chdt oxi héa 1a HNO;.
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+5
N 4+ ne —>Y

0,075n 0,075

. +5
Ta c¢6: 0,075n = 0,6 (v6in li sO electron ma N nhin dé tao thanh Y)

=>n=8 = Y1aN,O = PapanC.

Céu 62: Cho tan hoan toan 3,76 gam hdn hgp X & dang bot gdbm S, FeS va FeS,
trong dung dich HNO; thu dugc 0,48 mol NO, va dung dich D. Cho dung dich
D tdc dung v6i dung dich Ba(OH), du, loc va nung k&t tha dén khéi hwgng
khong ddi, duge m gam hdn hgp chatrdn. Gid tri ciia m 1a: ’

A. 11,650 gam B. 17,545 gam C. 13,980 gam  D. 15,145 gam.
Huéng din gidi
+2 -1 +2 -2 0

Fe S, tuong dudng véi FeS.S. Vi viy c6 thé coi hdn hgp X gdom 2 chit S
va FeS, ¢4 sO mol la ava b, tacod: my =32a + 88b =3,76 (1)
- ChAtkhu:

0 +6
S - 6e —> S

a 6a

+3 +6
(FcS)” - 9¢ ——> Fe + S

b 9b
- Chat oxi hoa:

+5

N +le — ﬁ (NO,)
0,48 0,48
Tacd: 6a + 9b = 048 (2)
Tir (1),(2) = a=0,035molS va b=0,03 mol FeS.
Hbn hgp rin thu dudc gdbm Fe,0; va BaSO,

Ta c6: Ngaso, = =Ng + Npeg = 0,035 + 0,03 = 0,065 mol

n
2.
SO%

1

1
nF€203 = E'HFQ = E‘b = 5- 0303 = 0,015 mOI

VAay: mps, hop rén = Mpys0, * Mpe,0, = 0,065.233+0,015.160=17,545 (g)
= DP4p an B.
Ciu 63: Cho tan hoan toan 7,2 gam Fe,O, trong dung dich HNOj; thu dudc 0,1

mol NO,. Cong thic phin t{ cla oxit la:
A.FeO B. Fe;0, C. Fe,05 D.CAAvaB
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Huéng dan gidi
- Chat oxi héa 1a HNOs:

+5 +4
N + 1le —— N (NO,)

0,1 G,1 0,1
- ChAtkht 1a Fe,O,:

+2y/x 2}’ +3

x Fe - x(3~-—)e ey x Fe
X
7,2 7,2 (3x—2y)

56x+16y  56x+16y
Ta ¢6: 7.2

_ 12 x-2y)=0,
Soxeloy n Y

72 (3x — 2y) =56x + 16y
160x = 160y = x =y = FcO
= DPap dn A.

Céu 64: Khi hoa tan h€t m(g) kim loai M trong HNO; lodng, néng thu dugc khi
NO, khi hoa tan m(g) M trong dd HCI thu dugc khi H; c6 VH2 = Vyo trong
ciing diéu kién nhiét do, 4p suit. Khdi lugng mudi clorua biing 52,48% khdi
lugng mudi nitrat thu dude. Xdc dinh M.

A.Fe B. Al C.Cr D. Cu
Huéng din gidi:
Goi héa tri ctia M trong 2 truding hop phan ¢ng véi HNO; va HCl 1an lugt 1a p, k.
+5 +2

- VG6iHNOs: N + 3e - N

o m
M P M P
- Véi HCIL: 2H" + 2¢ —» H,
me My
M 2M
N m __m _
Theo dé: VH2 = Vyo hay ny, =fyo © mp- E—M—kw 2p=3k
Chonk=2,p=3 =2 mudi thu duge: MCl, va M(NO3),
. 52,48 52,48
Ta cé: My, ——1—66—mM(NO3)3 > (M+7)= 100 (M +62.3)

=>M=56 = MlaFe
= DPapan A.
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CAu 65: D6t chdy a gam FeS trong O, du, thu khi SO,. Tron SO, véi 1 lugng O,
r6i nung h8n hdp c6 xic tdc V,0s5 dugc hdn hgp khi X. Cho X vio dd nude
brém, vira hét 0,08 mol Br, va thu dudgc ddY. Cho Y tdc dung v6i dd NaOH
dé trung hoa hét lugng axit c6 trong Y vira h&t 0,8 mol NaOH. Tinh a.

A. 24,64¢g B. 25,52g C. 26,25g D. 28,16g
Huéng din gidi
X c6 thé tdc dung v&i nudc brom nén X con chita SO,.

Goi s6 mol ciia SO, va SO; trong hdn hgp X 1an lugt 12 x va y.
+4 +6
Qud trinh nhudnge: S - 2¢ - N

X 2x X
Qua trinh nhin e: Br, + 2¢ — 2Br~
0,08 0,16 0,16
Theo PLBT electron: 2x = 0,16 = x = 0,08
Dd Y c¢6: HBr: 0,16 mol; H;SO4: (x + y) mol
H'+0OH - H,0
0,8 « 0,8
= 0,16+2x+y)=08<x+y=0,32 = y=0,24
= Znsoz =x+y=0,32 (mol) = ng,q = 0,32 (mol)
= mg,g =0,32.88=28,16(g) = Dap dnD.

Cau 66: D€ hoa tan 9,18g bot Al nguyén chit cin diing dd axit (A) thu dugc mot
khi (X) va dd muéi (Y). Biét trong khi (X), s6 nguyén tif clia nguyén t6 c6 su
thay d8i s6 OXH la 0,3612.10” (s& Avdgadro 14 6,02.10”). P& tic dung hoan
toan vdi dd (Y) tao ra mot dd trong sudt can 290g dd NaOH 20%. Vay khi X
la:

A.NO, B.N, C.N,0 D.NO
Huéng din giai

P& tim dugc khi X, cin x4c dinh dudc axit A.

Tacéin, = nAPJr =0,34 (mol)

AP* +40H™ - AlO; +2H,0 (1)

n_ _ =4034=136mol<n _ =1,45 =>mudi Y phdi con mdt mudi
OH pu OH™ (bd)
phin ng véi OH™ . P6 12 NH;NO, = (A) Ia HNO,
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- Xdcdinh (X): NHy +OH™ — NH, + H,0 ()

n  =145-1,36=0,09mol ;
OH (2)

0,3612.10%
6,02.10%

Qud trinh nhudng e: Al - 3e — AP*

0,34 - 1,02
+35 -3
Qud trinh nhin e: N(NOJ) + 8¢ — N(NHJ)

0,72 « 0,09
+5 X

N(NO;)+(5 -X)e > N
0,06(5-x) « 0,06
Theo BLBT electron: 0,06(5 — x) + 0,72 = 1,02=>x=0 = X1aN,.
= Ddp 4nB.

DNarongx) = =0),06 (mol nguyén tir)

Céu 67: Hoa tan 15 gam hdn hdp X gdm hai kim loai Mg va Al vao dung dich Y
gdm HNO; va H,S0, ddc thu dudgc 0,1 mol mdi khi SO,, NO, NO,, N,O. Phin
tram khdi lugng ciia Al va Mg trong X Iin lugt 1a
A.63% va 37%. B.36% va 64%. C.50% va 50%. D. 46% vi 54%.

Huéng din giai

Pit ny, = x mol; na =y mol. Ta c6: 24x + 27y = 15. nH
Qud trinh oxi héa:
Mg — Mg +2e Al — AP + 3¢
X 2x y 3y
= T8ng s6 mol e nhuding biing (2x + 3y).
Qu4 trinh khir:
N®+3e - N?  2N"42x4c — 2N*

0,3 0,1 0,8 0,2
N”+le - N*  S%42¢ - g™

0,1 0,1 0,2 0,1
=> Téng s6 mol e nhin biing 1,4 mol.
Theo dinh luit bdo toan electron: 2x + 3y =14 )
Gidi hé (1), (2) ta dudc: x = 0,4 mol ; y = 0,2 mol.

- %Al=27XO’2

x100% =36%. = %Mg = 100% — 36% = 64%
= DdpdaB
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Cau 68: Cho 1,35 gam hdn hop gdbm Cu, Mg, Al tic dung hét v6i dung dich
HNO; thu dugc hdn hdp khi gdm 0,01 mol NO va 0,04 mol NO,. Tinh khoi
lwgng mudi tao ra trong dung dich.

A. 10,08 gam. B. 6,59 gam. C. 5,69 gam. D. 5,96 gam.
Huéng din gidi
Céch 1: Bitx, y, z 1dn lugt 1a s6 mol Cu, Mg, Al
2+ 2+ 3+

Nhudng e: Cu=Cu + 2 Mg = Mg + 2e Al= Al +
3e

X —> X—> 2X y—>y > 2y z —>7—>32

+5 +2 +5 +4
Thu e: N +3e = N (NO) N +1le = N (NOy)

0,03 « 0,01 0,04 « 0,04

Ta ¢6: 2x + 2y + 3z = 0,03 + 0,04 = 0,07 va 0,07 ciing chinh Ia s6 mol NO;~
Kh&i lugng mudi nitrat 1a: 1,35 + 62 x 0,07 = 5,69 gam.

Cach 2: '
Nhéin dinh méi: Khi cho kim loai hodc hdn hdp kim loai tdc dung v6i dung
dich axit HNO; tao hdn hgp 2 khi NO va NO, thi
Mo, = 2NNo, + 4o =2%0,04:+4x0,01=0,12mol = ny, o = 0,06 mol
Ap dung dinh luat bio toan khdi lugng:
My +Mynp, =My +Myo T Mo, *My,0
1,35 + 0,12x63 = My + 0,01x30 + 0,04x46 + 0,06x18
= Mg = 5,69 gam = Papan C

Cau 69: Cho 3 kim loai Al, Fe, Cu vao 2 lit dung dich HNO; phan tng vira di
thu duge 1,792 it khi X (dkic) gdbm N, vd NO, c6 ti khdi hdi so vdi He bing
9,25. Ndng dd mol/lit HNO; trong dung dich dau la
A. 0,28M. B. 1,4M. C.1,7M. D. 1,2M.

Huéng din gidi
(MNz *Myo, )
2
la trung binh cong khéi lugng phan ti clia hai khi N, va NO, nén:

Ta cé: l\—/IX =0,25x4=37=

n

= =X =
nNz—nNO2 5 0,04 mol

va NO3™ + 10e —» N, NO; + le — NO,
0,08 « 0,4 « 0,04 mol 0,04 « 0,04 « 0,04 mol
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M - M™ + ne
0,04 mol
= nHNO3 (bi khif) = 0,12 mol.

Nhén dinh mdi: Kim loai nhudng bao nhiéu electron thi ciing nhan bay nhiéu
g6c NO;™ d€ tao mudi.
= nHNO3 (ta0 mu6i) = "€ (nhuomg) = 1€ (ghan) = 0,04 + 0,4 = 0,44 mol.

Do dé6: DHNO, (phin iing) = 0,44 +0,12 =0,56 mol :[HNOB = 955—6— =0,28M.
= Pap dn A

Cau 70: Hoa tan hoan toan 11,2 gam hdn hgp Cu - Ag biing 19,6 gam dung dich
H,SO, dic dun néng, sau phin tng thu duge khi X va dung dich Y. Toan bd
khi X dugc ddn chdm qua dung dich nuéc clo du, dung dich thu dudgc cho tic
dung vdi BaCl, du thu dugc 18,64 gam k&t tia. Khdi Ivgng Cu, Ag va ndng
dd cta dung dich H,SO, ban ddu 14n lugt 1a:

A. 2,56 ; 8,64 va 96%. B. 4,72 ;6,48 va 80%.
C. 2,56 ; 8,64 va 80%. D. 2,56 ; 8,64 va 90%.
Hudéng din giai
Bat : ney=x;npa=y=> 64x + 108y = 11,2 (%)
Cu- 2¢ — Cu™ S*+2e o S$™S0,)
X = 2x 0,16 « 0,08
Ag - ¢ >Ag"
y =Yy
Ta ¢6 sd db chuyén hod
S07 =50, 20 5028 L pag0,
008 < %%i = 0,08 mol

Ap dung bio toan eletron; 2x + y =0,16 (**)
T (*) (**)= x =0,04,y =0,08

=mc, = 0,04. 64 = 2,56 gam ;mu, = 8,64 gam
Ap dung bdo todn nguyén 6 clia luu huynh

n .,  .=n_ - .40 :(0,04'*'@‘8')*'0’08:0’16
SO4 (axit) 504 (mudi) 502 2

= C%(H,S0,) = 0,16.98

oo 100% =80% = Pdp én C
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Céu 71: Cho h8n hop X gbm 0,1 mol Al va 0,1 mol Fe vao 100ml dung dich Y
gdm Cu(NO;), v AgNOs; sau khi phan ¢ng két thiic thu dugce chd't rin Z gom
3 kim loai. Hoa tan hoan toan Z biing dung dich HCI dv thu dugc 0,05 mol H,
va cdn lai 28 gam chd't rin khong tan. Nong do mdi cia Cu(NO3), va cla
AgNOstrong Y 1dn lugt 12 :

A.2M va IM. B. IM va 2M.
C.0,2M va 0,1M. D. 0,5M va 0,5M.
Huéng din gidi
Tém tit so do:
. Al i AgNO;:x mol
8,3 gam hon hgp X + 100ml dung dich Y
Fe Cu(NO;),y mol
(na1= Dge)
1,12 lit H,

— Chatrin A -—+:-;-:'——> <

(3 kim loai) 2,8 gam chat rin khong tan B

bt Nagno, = X mol va DeouNoy), = Y mol

Chatrin Z gdbm 3 kim loai = 3 kim loai phéi 1a: Ag, Cu, Fe
= Al, Cu(NO;), va AgNO; tham gia phan ¢ng hét, Fe chwa phdn tng hodc du
Xét cho toan bd quad trinh, ta cé:

Ag'+le > Ag’ Al — 3¢ - A"
X —>X—>X 0,103
Cu®* + 2e — Cu’ Fe - 2e —»Fe*
y > 2y—>y 0,1 »>0,2
2H" +2e - H,
0,1 « 0,05
Theo dinh luit bdo toan eletron, ta ¢c6 phuong trinh:
x+2y+0,1=03+02 = x+2y=04 (1)
Mit khéc, chdt rin khong tan 1a: Ag: x mol; Cu: y mol
— 108x + 64y = 28 2)
Gidi hé (1), (2) ta ¢6: x = 0,2 mol ; y=O 1 mol

= [AgNO;] = g? =2M; [Cu(NO, )2]— o1 ~lM = DPapanB

Céu 72: Cho 13,92 gam Fe;0, tdc dung hoan toan véi dung dich HNO; sau
phin tng thu dugc dung dich X va 0,448 lit khi N,O, (Sin phdm khtr duy
nhi't) § (dktc). Khai lugng HNO; nguyén chit da tham gia phan @ng la
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A. 35,28 gam. B. 33,48 gam. C. 12,6 gam. D. 17,64 gam.
Huéng din giai

Cdch 1: Vi€t va can biing phudng trinh hod hoc:
(5% — 2y )Fe304 + (46x — 18y) HNO; —> (15x — 6y)Fe(NO;); + N,Oy
+(23x - 9y)H,0

0,06 0,02(mol)
Cdach 2:

3Fe*S - e — 3Fe™ xN™ 4+ (5x-2y)e  — xN*&X

0,06 — 0,06 0,02 (5x - 2y) <« 0,02x

Piéukién: x< 2;y<5(x,y € N)
0,02(5x - 2y) =0,06 = x=1;y =1 (hgp ly)

nHNO3 (phiin tng) = nNO; (mudi) My (trong khi) = 3.0,06. 3+ 0,02 = 0,56 mol
= mHNO‘{ (phz'inl’rng}= 0’56 63 = 35’28 gam
= PdapanA
Céu 77: Cho 18,56 gam sit oxit tdc dung hoan toan véi dung dich HNO,, sau

phan frng thu duge dung dich X va 0,224 lit khi mot oxit cda nitd (sdn pham
khit duy nhdt & dktc). Cong thitc clia hai oxit 1an lugt Ia

A. FeO va NO. B. Fe;0, va NO, C. FeO va N,O. D. Fe;0, va N,0.
Huéng din giai
bit cong thitc téng qudt cta 2 oxit 1a: Fe;0,; N;O,, (n < 3; m < 5; n, meR")
2Fe™ - 2(3-n)e - 2Fe"
2.18,65 2(3-n).18,65
112+16n 112+16n

2N¥  + 2(5-m)e - 2N*™ 2)

0,02.(5-m) “«— 2.0,01

.-—“iﬁ—@- n) = 0,02(5 - m)
112 +16n

Vi di€u kién trén, phudng trinh ¢6 nghiém hgply: m=1;n=

W | co

=2 oxit lan lugdt 1a: Fe;0,4 va N,O

= DPap an D.

Nhén xét: Trong bai todn trén vigc viét va tinh todn theo phuong trinh khong
con thudin tién cho viéc gidi quyét bai todn nita.
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Chuyén de 6. .

GlIAlI TOAN BANG PHUGNG TRINH ION THU GON
A.NOI DUNG PHUGNG PHAP

NOIDUNG:

- Ph4n dng dang ion thu gon cho biét ban chdt ciia phin (ng x4y ra trong
dung dich. Cin nfm béng tan hay qui luat tan; diéu kién d€ phén tng trao |
ddi ion xdy ra: Sau phan ng phdi c6 chat khong tan (két tda), chat dién li
y&u (H,0, CH;COOH...), hodc chat khi.

- Khi pha trén hdn hgp X (nhiéu dung dich bazd) v6i hdn hgp Y (nhiéu dung
dich axit) ta chi cAn chi § d&€n ion OH™ trong hén hgp X va ion H' trong
h8n hop Y va phan ting xdy ra c¢6 thé vi€t gon lai thinh: OH” + H' —
H,O (phan @ng trung hoa).

- Trong dung dich ta luén c6: [H*][ OH] = 107"

- Té8ng khdi lugng dung dich mudi sau phan @ng bing tdng khdi lugng cdc

ion tao mudi.

B. BAI TAP MINH HQA
CAu 1: Dung dich X chia 0,12 mol Na™; x mol SOi' ;0,12 mol CI” va 0,05 mol
NH; . Cho 300 ml dung dich Ba(OH), 0,1M vao X d&€n khi cdc phdn dng x4y

ra hoan toan, loc bd két ta, thu duge dung dich Y. C6 can Y, thu,dugc m
gam chit rin khan. Gi tri cia m Ia

A. 7,190 B. 7,020 C. 7,875 D. 7,705
(Trich dé thi tuyén sinh Pai hoc khéi B ndm 2013)
Huéng din giai:

Bdo toan dién tich trong dd X: 0,12.1 + 0,05.1 =0,12.1 + 2x
Tim duge x = 0,025
S8 mol Ba** = 0,03 mol, OH = 0,06 mol

Ba®* + SO,” -  BaSO,.

0,025 0,025 0,025
NH4+ + OH" NH; + H20
0,05 0,05

Dung dich Y: Ba®* du: 0,005 mol, Na*: 0,12 mol, C1": 0,12 mol, OH™ du: 0,01
= my = 7,875 gam
= PapanC

150



Cty TNHH MTV DVVH Khang Viét

Céu 2: Hdn hgp X gdm hai kim loai ki€ém va mot kim loai kiém thd. Hoa tan
hoan toan 1,788 gam X vio nudc, thu duge dung dich Y va 537,6 ml khi H,
(dktc). Dung dich Z gém H,SO, va HCL, trong dé s& mol ctia HCI gp hai lin
s6 mol ctia H,SO,. Trung hoa dung dich Y biing dung dich Z tao ra m gam
hdn hdp mudi. Gid tri cia m la
A. 4,656 B. 4,460 C. 2,790 D. 3,792

(Trich dé thi tuyén sinh Pai hoc khéi B ndm 2013)
Huéng din gidi:
Ta c6: n H, = 0,024 mol

H, 0O — OH + EIZ—HZ

0,048 0,024
— nOH™ trong Y = 0,048 mol
— n H"=OH = 0,048 mol,
do dé s6 mol HCI = 0,024 mol, H,SO, = 0,012 mol
— n H,0 tao ra tir phan ing Y va Z = 0,048 mol
Ap dung PLBTKL:
m = 1,788 + 0,048.17+ 0,024.36,5 + 0,012.98 — 0,048.18 = 3,792 gam
= PapanD
Cau 3: Cho 200 ml dung dich Ba(OH), 0,IM vao 300 ml dung dich NaHCO;
0,1M, thu dugc dung dich X va k&t tha Y. Cho tir ti¥ dung dich HC1 0,25M
vio X dé&n khi bit ddu c6 khi sinh ra thi h&t V ml. Bi€t cdc phdn tng déu x4y
ra hoan toan. Gid tri cia V la
A. 80 B.160 C. 60 D. 40
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2013)
Huéng din gidi:
Cach 1:
S& mol OH™ = 0,04 mol, Ba** = 0,02 mol, HCO;™ = 0,03 mol
OH  + HCO; —— COy" + H,0

0,03 0,03 0,03
CO;" + Ba™t —— BaCO;
0,02 0,02 0,02

Dung dich X: 0,01 mol CO;* va 0,01 mol OH".
H* + OH — HQO
0,01 0,01
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COs”+ HY ——  HCOy
0,01 0,01
Vay téng s6 mol HC1= 0,02 ml, V = 80 ml
Cach 2:
C6 nCO5>™ = nHCO;™ = 0,03 mol > nBa*" = 0,02 mol (c6 0,02 mol BaCO5)
= dung dich X ¢6 0,01 mol CO;*
Va nOH™ 4 = 0,04 — 0,03 = 0,01 mol, d€ vira bit ddu xudt hién bot khi thi
nH"=nOH™ + n CO;* = 0,01 + 0,01 = 0,02 = 0,25V
=>V=80ml > DPdpin A
Céu 4: Cho 500ml dung dich Ba(OH), 0,IM vao V ml dung dich Al,(SO,); 0,1M;
sau khi cdc phdn tng k&t thiic thu dugc 12,045 gam két tda. Gid tri ctia V 1a
A.75. B. 150. C. 300. D. 200.
(Trich d@é thi tuyén sinh Pai hoc khéi A ndm 2012)
Huéng din giai:
Ta c6: s6 mol ctia Ba** = 0,05; s6 mol cda OH = 0,1 ;
s6 mol ctia AI** =0,2V/1000 = 2.10*V ;
s6 mol ctia SO, = 0,3V/1000 = 3.10™V.
TH;: Ba(OH), hét
Ba®* + SO~ - BaSO,

0,05 0,05
A + 30H" -» Al(OH),
0,1 0,1/3

— 6 mol ctia BaSO, = 0,05, s6 mol ctia Al(OH); = 0,1/3
—> khdi lugng két tha thu duge = 0,05.233 + (0,1/3).78 = 14,25 > 12,045
— loai TH,.
TH, : Al,(SO4); hét, nén k€t tha dudc tinh theo géc SO,* va ion AI**
Ba® + SO/~ — BaSO,
3.107*V 3.107*V

— 56 mol ctta BaSO, = 3.10™*V

AP + 30H - AI(OH),

2,10V 6.10*V  2.10%V
Al(OH); + OH" —  Al(OH),”
(0,1 - 6.10*V) (0,1 — 6.10™V)

—> 58 mol AI(OH); con lai =2.107*V — (0,1 - 6.10V) =8.10*V - 0,1
Ta c6 t6ng khdi lugng két tha = (3.10*V).233 + (8.10™*V - 0,1).78 = 12,045
— V =150ml = Pdp 4n B
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Céau 5: Cho hén hgp K,CO; va NaHCO; (ti 1€ mol 1 : 1) vao binh dung dich
Ba(HCO;), thu dude k&t tda X va dung dich Y. Thém tir i dung dich HCl
0,5M vao binh d&n khi khdng con khi thodt ra thi h&t 560 ml. Bi&l toan bdY
phdn ¥ng vira di v4i 200 ml dung dich NaOH IM. Khéi lugng két tha X 1a
A. 3,94 gam. B. 7,88 gam. C. 11,28 gam. D. 9,85 gam.

(Trich dé thi tuyén sinh Pyi hoc khéT A nam 2012)
Hudéng din giai:
Goi s6 mol K,CO; bd = NaHCO; = x mol
S8 mol Ba(HCO3), = y mol
Dung dich Y tdc dung v6i NaOH: OH™ + HCO; — CO:* + H,O
0,2 0,2
Tacé:x +2y=0,2(1)
Dung dich Y tdc dung v6i HCl:  H* + HCO;” - CO, + H,0

0,2 0,2
2H" + COs* - CO, + H,0
2x X

Suyra: 2x +0,2=0,28 — x = 0,04 thé vao (1) - y =0,08.
Phdn tng tao k&t tha: Ba®* + CO;* — BaCO,
S8 mol BaCO; = 56 mol CO*™ =x = 0,04 —» khdi lugng k&l tha = 7,88 gam
= DPapdn B

Cau 6: Hoa tan hoan toan 0,1 mol FeS; trong 200 ml dung dich HNO; 4M, san

- phdim thu dugc gbm dung dich X va mot chat khi thodt ra. Dung dich X ¢6

thé hoa tan t6i da m gam Cu. Bi&t trong cdc qud trinh trén, sén phim khi duy
nhit ciia N** déu 1a NO. Gid trj clia m 1

A.128. B. 6,4. C.9,6. D. 3,2.
(Trich dé thi tuyén sinh Pai hoc khéi B nam 2012)
Hudng din gidi:

Ta ¢6: s6 mol HNO; = 0,8 mol

3FeS; + 12H" + 15NO;” — 3Fe™ + 680> + 15NO + 6H,0
0,1 0,4 0,5 0,1

3Cu + 8H" + 2NO;™ — 3Cu® + 2NO + 4H,0

0,15 — 0,4 0,3

Cu + 2Fe’ — Cu® + 2Fe?

0,05 — 0,1

—>m=(0,15+0,05).64 = 12,8 gam.

= Dapdn A
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Cau 7: Hdp thu hoan toan 0,336 lit khi CO; (dktc) vio 200 ml dung dich gdbm
NaOH 0,1M va KOH 0,IM thu dugc dung dich X. C6 can toan bd dung dich
X thu dugc bao nhiéu gam chat rin khan?
A. 2,44 gam B. 2,22 gam C. 2,31 gam D. 2,58 gam.
(Trich dé thi tuyén sinh Cao ddng nam 2012)

Huéng din gidi:
0,336 _
l’lco2 = —‘5—2—:4— = 0,015 (mol) 5
n L =n, =Ny,on = Nxon =02.0,1=0,02 (moD)
n _ =0,02+ 0,02 =0,04(mol)
OH
n —
Con- _ 004 2,67 > 2 = tao mudi trung hdoa, OH™ du.
neo, 0.015

Phan #ng: CO, +20H" — COy” +H,0
0,015 0,03 0,015
Theo dinh ludt bio toan khoi lugng:
tdng khi lugng mudi = 16ng khdi lugng ion trong mudi

> Mpsi = M ++m ++m 2"+m
Na K CO3 OH

=23.0,02 + 39.0,02 +60.0,015 + 17.0,01 =2,31 gam
= PapanC
Cau 8: Cho 7,68 gam Cu vao 200ml dd gém HNO; 0,6M va H,SO, 0,5M. Sau
khi cdc phdn @ng x4y ra hoan toan (san phim khit duy nhét 1a NO), c6 can
c&n than toan bo dd sau phan dng thi khéi lugng mudi khan thu dugc 1a
A. 20,16 gam. B. 19,76 gam.  C. 19,20 gam. D. 22,56 gam.
(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2011)
Huéng din gidi

Ta ¢6: ney = 0,12 mol
=0,12 mol n _ =0,12mol
NO

MNo, .

-
Ny so0, =0,I mol n.. =0,32 mol

Phan ¢ng: 3Cu + 8H" +2NO;” — 3Cu** + 2NO + 4H,0
0,12 0,32 0,08 0,12

0,12 _ 0,32 - 0,12
3 8

Ta thay: = Cu va H" hét, NO;~ du.
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Cu?*:0,12 mol
Vay dung dich sau phin wng gém {SO?™: 0,1 mol
|NO;3 ¢0n:(0,12-0,08) = 0,04 mol

= Mmsi =M, +m tm, = 7,68 +62.0,04 +96.0,1 =19,76 (g)
4

NOj(eom S
= Pap an B.

* Cach khic:

- Qua4 trinh nhutnge: Cu - 2¢ — Cu™

0,12 0,24
— Quéd trinhnhdne: 4H" + NO; + 3¢ - NO
0,32 0,12 0,24

Mpmugi = m m_, =7,68+62.0,04+96.0,1 =19,76 (g)

CU+mNo_; (c(mj-l- $0;
= Ddp4nB.

Cau 9: Dung dich X gSm CH;COOH IM (K, = 1,75.10™) va HCI 0,001M. Gi4
tri pH ctia dung dich X la:

A.243 B. 2,33 C. 1,77 D. 2,55
(Trich dé thi tuyén sinh Pai hoc khéi A nam 2011)
Huéng din gidi
Tacé: HCl - H" + CI”
10° 107
CH;COOH &—— CH;COO™ + H'
Bd 1 0 107
Pu X X X
Spy  I-x X x+ 107
X(x+107%)

Ta ¢6 =1,75.107° ()

I-x
Vix<<l=1l-x=~1,dodér(*) = x*+107x~-1,75.107 =0
X, =-4,71.107 (loai) . U
= = pH=-Ig[H] = -1g(3,71.107" + 107" ) = 2,33
x, =3,71.107 (nhdn)
= DPap 4n B.
Céu 10: Cho a lit dung dich KOH ¢6 pH = 12,0 vao 8,00 lit dung dich HCI c6
pH = 3,0 thu dugc dung dich Y ¢6 pH = 11,0. Gi4 tri ciia a la:
A.0,12 B. 1,60 C. 1,78 D. 0,80
(Trich dé thi tuyén sinh Cao didng nam 2011)
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Huéng din gidi
- Tacé:pH=12=[H']=10""M=[OH]=10"M =n_ = 0,0la(mol)
véipH=3 = [H"]=10"M = n__ = 0,008 (mol)

- Dung dich sau phan @ng c6: pH = 11(mbi trudng bazd) = [H] = 100" M
=[OH]=10"M = n,. w= 107(a + 8) (mol)
Phidntng: H* + OH — HO
0,008 0,008
=n__ w=(0,0la-0,008)= 10%a+8)=>a=178=P4apanC.

C4au 11: Cho 0,87 gam hh gSm Fe, Cu va Al vao binh dung 300ml dd H,SO,
0,1M. Sau khi céc phan #ng x4y ra hoan toan, thu dugc 0,32 gam chdt rin va
c6 448ml khi (dktc) thodt ra. Thém ti€p vao binh 0,425 gam NaNOs;, khi cdc
phan ng k&t thic thi thé tich khi NO (dktc, sin phdm khir duy nhdt) tao
thanh va kh&i lugng mudi trong dd la

A. 0,224 1it va 3,750 gam B. 0,112 lit va 3,750 gam.
C. 0,112 lit va 3,865 gam. D. 0,224 lit va 3,865 gam.
' (Trich dé thi tuyén sinh Dai hoc khdi A ndm 2011)
Huéng din gidi
0,448

Ta c6: Ny so, = 0,03 mol =n . = 0,06, n, = —2————= 0,02 mol

b

hey = 9(’5%3 = 0,005 mol, 1, = 0,005 mol

Fe + 2H* — Fe**+ H,

Tacé:x + 3/2y=0,02 (1) va 56x + 27y =0,87 - 0,32 =0,55 (2)
Tir (1) va (2) > x =0,005 va y = 0,01
Dung dich sau p& c6 : n o= 0,005

va n . con lai = 0,06 — (2x + 3y) = 0,06 — (2.0,005 + 3.0,01) = 0,02 mol

3Fe** + 4H' + NO;~ — 3Fe** + NO + 2H,0
1 0,005 0,005 ’

0,005+~ — s e
150 3 3
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=0, =002 - Lt :
H 150 75
n o .o=0005- 200 _ 1
NO; 3 300
3Cu + 8H" +2NO; — 3Cu®* + 2NO + 4H,0
(),0()5-___1_ ——- _.1__ _______________ ~1_
75 300 300
Sau phédn @ng H va NO;™ hét
B 9’%’5 5—(1)6 = 0,005 = Vno =0,005.22,4 = 0,112 lit

Mpyysi = Miim logi ban ddu + mN .t msoz_ =0,87 + 0,005.23 + 0,03.96 = 3,865 gam,

4 4
= Pap an C.

Cau 12: Mot cdc nude c6 chita cdc ion : Na* (0,02 mol), Mg®* (0,02 mol), Ca**
(0,04 mol), CI" (0,02 mol), HCO;™ (0,10 mol) va SO,* (0,01 mol). Pun sbi
cd¢ nude trén cho d&n khi phdn ¢ng x4y ra hoin toan thi nude con lai trong

cOe
A. ¢6 tinh ctng toan phin B. ¢6 tinh citng vinh citu
C. 12 nudc mém D. ¢6 tinh citng tam thdi

(Trich dé thi tuyén sinh Cao ding nam 2011)
Huéng din giai
- Phén ng khi dun sbi:
Mg> + 2HCO; —“— MgCO; + CO, + H,0

Ca + 2HCO; —“— CaCO;+CO, + H,0

- Nhinxét: 2.n ,, ., =2.(0,02+0,04)=0,12>n
Ca™' Mg HCO;

Nén sau khi dun néng HCO; da chuyén hét thanh k&t tia va CO,. Trong
dung dich con SO i' , CI', (Mg2+ , Ca®™) du nén nudc con lai trong c&c ¢6 tinh
ciing toan phan.

= DPdp an A.

Cau 13: Cho dung dich X gém: 0,007 mol Na*; 0,003 mal Ca**; 0,006 mol CI
0,006 mol HCO;5™ va 0,001 mol NO;™. D€ loai bd h&t Ca’ trong X cin mdot
lugng vira di dung dich chita a gam Ca(OH),. Gid trictia a la
A. 0,222, B. 0,120. C. 0,444, ~ D.0,180.

(Trich dé thi tuyén sinh Pai hoc khdi A nam 2010)
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Huéng din gidi

Cdch I:

P¢: HCO; + OH  — COy" + H,0
0,006 0,006 0,006
Ca®* + CO;* — CaCO;
0,006 0,006
Taco: n = 0,006 — 0,003 = 0,003 mol

Cu2+(lr0ng Ca(OH),)
=a=0,003.74=0222¢g

Cdch2: Vin_ , =2n___nén
Ca HCO,4

Ca(HCO;), + Ca(OH), — 2CaCO; + 2H,0
0,003 0,003
= a=0,003.74 =0,222 g = Pap an A.

Cau 14: Hoa tan hoan toan 8,94 gam h6n hgp gdbm Na, K va Ba vao nudc, thu

dugc dung dich X va 2,688 lit khi H, (dktc). Dung dich Y gom HCI va
H2S04, ti 1& mol twong ¢ng 1a 4 : 1. Trung hoa dung dich X bdi dung dich Y,

t6ng khdi lugng cdc mudi duge taora 1a

A. 13,70 gam. B. 18,46 gam. C. 12,78 gam. D. 14,62 gam.
(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2010)
Hudéng din gidi
Tac6: n, =0,12 mol
2
S db phan tng: H,0 —lB , o~ + —;—Hz
0,24 0,12

Goi Ny,s0, = X mol = ny¢ = 4x mol = ZnH_F = 6x mol

Phdn wng trung hdoa: H' + OH™ — H,0
0,24 0,24
= 6x=0,24 = x =0,04 mol = 0y s0, = 0,04 mol; nyc; = 4.0,04 = 0,16 mol

Ta c6: Khdi ltgng mudi = khéi lugng kim loai + khéi lugng gdc axit
=> Khéi lugng mudi = 8,94 + 0,04.96 + 0,16.35,5 = 18,46 g = Pdp 4n B.

Cau 15: Cho 0,3 mol bdt Cu va 0,6 mol Fe(NO;), vao dung dich chira 0,9 mol

H,SO, (lodng). Sau khi cdc phdn \ng xdy ra hoan toan, thu dudc V lit khi NO
(sdn phdm khit duy nh4t, & dktc). Gid tri clia V 1a
A. 6,72 ~ B.896 C. 4,48 D. 10,08

' (Trich dé thi tuyén sinh BPai hoc khdi B ndm 2010)
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Hudéng din giai
Ta ¢6: s6 mol NO; =0,6.2 = 1,2 mol ; s6 mol H" =0,9.2 = 1,8 mol
3Cu + 8H' + 2NO; —— 2NO + 3Cu*' + 4H,0

0,3 0,8 0,2 mol
3Fe” + 4H" + NO;” ——> NO + 3Fe¢* + 2H,0
0,6 0,8 mol 0,2 mol

=V =(0,2+0,2).22,4 = 8,96 lit = Dap an C.

Cau 16: Tron 100ml dung dich hdn hgp gdm H,SO, 0,05M va HCl1 0,1M véi
100ml dung dich hdn hgp gdm NaOH 0,2M va Ba(OH), 0,1M thu dugc dung
dich X. Dung dich X ¢6 pH 1a
A 1,2 B. 1,0 C. 12,8 D. 13,0

- (Trich dé thi tuyén sinh PH khé'i B)
Hudng din gidi

c. _ -3 . -
Ta cé: nHZSOA =5.10"mol ; nycy = 0,01 mol = ZnH

= (0,02 mol

Dgaom), = 0,01mol ; nyyon = 0,02 mol = ZnOH' = 0,04 mol

Phan tng trung hdoa: H" + OH™ — H,0O
0,02 0,02
=0 w= 0,04 - 0,02 = 0,02 mol

= [OH]1=0,02:02=0,IM =pOH=1= pH=13= PdpdnD

Cau 17: Hoa tan hoan toan 24,4 gam hdn hdp gdm FeCl, va NaCl (c6 ti 1& s§
mol twong ¢ng 1a 1 : 2) vao mdt lugng nude (dv), thu duge dung dich X. Cho
dung dich AgNO; (dw) vao dung dich X, sau khi phdn tng xdy ra hoan toan
sinh ra m gam chd't rdn. Gid tri cda m 13

A. 68,2 B. 28,7 C. 10,8 D.574
(Trich dé thi tuyén sinh PH khé'i B)
Huéng din giai

Goi s6 mol FeCl, 1a x mol = nn,e = 2x mol
= 127x+58,52x =244 = x=0,1 = chr = 0,4 mol

Ag" +CI" — AgCl
04 04
Fe** + Ag*— Fe¥' + Ag
0,1 0,1
= My, = Mpger + Mpy = 143,5.0,4 + 108.0,1 = 68,2(g)
= DPapdn A
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CAu 18: Nhé tir tir 0,25 lit dung dich NaOH 1,04M vao dung dich gdm 0,024 mol
FeCls; 0,016 mol ALL(SO.); va 0,04 mol H,SO, thu dudc m gam két tda. Gid
tri cia m la
A. 4,128 B. 2,568 C. 1,560 D. 5,064

(Trich dé thi tuyén sinh CP khéi A,B)
Huéng din gidi
Ta ¢d: nnson = 0,26 mol = N, = 0,26 mol

N, .. =0,024mol = n_, = 0,024 mol
clly Fer

n =(,016mol = n o= 0,032 mol

Al (80, )4 P

= 0,08 mol .

+

n =0,04mol = n
H,50, H

Khi cho dd NaOH viao dd gém FeCls; AlL(SOy)3; HpSOy ; cdc phéan Ung lan
lugt xay ra :

H* + OH™ — H,0

0,08 0,08

Fe’'+ 30H" — Fe(OH),

0,024 0,072 0,024

A’ + 30H™ — Al(OH);

0,032 0,096 0,032

= ZnOH_ = 0,08 + 0,072 + 0,096 = 0,248 mol

=0 aw= 0,26 - 0,248 = 0,012 mol

Do OH™ du nén tiép tuc x4y ra phan Gmg hoa tan két tia AI(OH)s.
Al(OH); + OH — AlO;” + 2H,0O

0,012 0,012

= S6 mol AI(OH); o1 = 0,032 = 0,012 = 0,02 (mol)

Vay: mi= m + m =0,02.78 + 0,024.107 = 4,128 (g)

AI(OH), con lai Fe(OH),
= Piapdn A

Cau 19: Cho dung dich chia 0,1 mol (NH,4),CO; tic dung v§i dung dich chira
34,2 gam Ba(OH),. Sau phdn @ng thu dugc m gam két tha. Gid tri cia m 1a

A. 17,1 B. 19,7 C. 155 D. 39,4
(Trich dé thi tuyén sinh CP khéi A,B)
Huéng dan gidi
Tacé: n (NH,), €0, = 0,1mol = nco_,z" = 0,1 mol
g om), = 0,2mol = n o, = 0,2 mol
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P&:  Ba® + COy" — BaCO; |
0,1 0,1
Véay: m;=197.0,1 =19,7 (gam) = Dap dn B

Cau 20: Dung dich X chifa cdc ion: Fe™, SO,*, NH,*, CI”. Chia dung dich X
thanh hai phan biing nhau:
- Phin mot tdc dung vdi luong du NaOH, dun néng thu duge 0,672 lit khi &
(dkte) va 1,07 gam k&l thia.
- Phén hai tdc dyng vdi lugng du dung dich BaCl, , thu dudgc 4,66 gam k&t tda.
Tdng khdi lugng cdc mudi khan thu duge khi ¢d can dung dich X la
(qud trinh ¢6 can chi ¢6 nudc bay hoi).
A.3,73g B. 7,04g C. 7,46g D. 3,52g.
(Trich dé thi tuyén sinh CP khdi A,B)
Huéng din gidi
0,672 1,07

- Phan 1: Ny, = 2.4 = 0,03 mol ; Doy, = o7 =0,01 mol
Fe* + 30H  — Fe(OH),
0,01 0,01
I\H‘I4+ + OH  — NH; + H,O
0,03 0,03
R 4,66
- Phan 2: nBuS()4 = ?;{ = 0,02 mol
Ba® + SO,” — BaSO,
0,02 0,02

Viy trong dung dich X ¢6: 0,02 mol Fe™; 0,06 mol NH,*; 0,04 mol SO,> va
x mol CI™ .

Ap dung dinh Iudt bdo toan dién tich cho dung dich X, ta c6:

0,023+ 0,06 =0,04.2 +x = x =0,04 mol

Mupus; = M, +m +m +m
mudi e NH} S0%- cr

= 0,02.56 + 0,06.18 + 0,04.96 + x.35,5 = 7,46 (g)
= DPap dn C.

Céu 21: Cho 3,2 gam bdt Cu tdc dung véi 100ml dung dich hdn hop gém HNO;
0,8M va H,SO,4 0,2M. Sau khi cdc phdn (ng xay ra hoan toan, sinh ra V lit
khi NO (sdn phdm khtt duy nhat) ¢ (dkic). V ¢6 gid tri la:

A. 0,746 B. 0,448 C. 1,792 D. 0,672.
(Trich dé thi tuyén sinh PH khdi A)
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Huéng din gidi

3,2

Taco : n. = — = 0,05 mol
64

Cu

HNO, :0,08 mol . H* :0,08+0,02.2=0,12 mol
HzSO4 : 0,02 mol NO; : 0,08 mol
Phintng: 2NO; + 3Cu + 8H' — 3Cu** + 2NO + 4H,0

0,08 0,05 0,12
> >
3 8

Ta thdy: = H" hét, NO dugc tinh theo H.

Theo phuong trinh phdn Ung: n, = i—.nH* = 5:.0,12 = 0,03 mol
= Vyno =0,03.22,4 = 0,672 lit = Pap an D.

Céau 22: Tron 1in V ml dung dich NaOH 0,01M véi V ml dung dich HCI 0,03M
duge 2V ml dung dich Y. Dung dich Y c6 pH la:

A 4 B.3 C.2 D. I.
(Trich @é thi tuyén sinh CB khéi A,B)
Huéng din gidi

Ta ¢é : nuyon = 0,01V mol = N, = 0,01.V mol
Nger = 0,03.V mol = n.. =0,03.V mol

Phudng trinh ion: H" + OH - HO
0,01v 0,01V
= 0w = 0,03V - 0,01V = 0,02V (mol)

= [H*] :9i2-0\2]—v=0,01 =107"M = pH=2 = DPdp anC.

Cau 23: Tron 100ml dung dich c6 pH = 1 gdm HCI va HNO; v6i 100ml dung dich
NaOH ndng dd a (mol/l) thu dugc 200ml dung dich ¢6 pH = 12. Gid trj clia a la:
(bi€t trong moi dung dich [H* ][OH™] = 107")

A. 0,15 B. 0,30 C.0,03 D.0,12.
' (Trich dé thi tuyén sinh DH khéi B)
Huéng din gidi

Tacé: pH=1 = [H' ] = 10'M = n., = 0,1.0,1 =0,01mol
Va: Vion = 200 — 100 = 100 ml = ny,on =0,1a mol = oy = 0,1a mol

Phudng trinh phan @ng:
H" + OHF — H,0
0,01 0,01
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Dung dich sau phin tng ¢ pH = 12 (méi truting bazd)
= Sau phdn ttng trén OH™ dw, H' hél.

Theo phuong trinh phén @ng: Ny phingne = 0, = 0,01 mol

nOH_ aw=1(0,la-0,01) mol

Matkhdc, ta c6: pH = 12 = pOH =2 = [OH" | = 1072 =0,01M

< '—(7() 1 1
= 2001 01 & w=0.12 BipanD.

Céu 24: Cho | mdu hdp kim Na — Ba tdc dung vdi nude du thu duge dung dich
X va 3,36 lit H, (dkte). Thé tich dung dich axit H,SO4 2M ¢in dung dé trung
hoa dung dich X la:

A. 150ml B. 75ml C. 60ml D. 30ml.
(Trich dé thi tuvén sinh DH khéi B)
Hudng din giai

. 3,36
Tacé:n, = = 0,15 mol
: 22,4
Khi cho Na - Ba tic dung vdi nudc ta ¢6 so dd phan tng:

H,0 —> OH" + %HZ
0,3 0,15
Theosoddtacs: n = 2n, = 0,3 mol
OH 2

Phdn @ng trung hoa dung dich X: H* + OH™ — H,0
0,3 0,3

0,15

= “HZsoJ = 0,15 mol = VHZSO4 = —2—~ =0,075 (1) =75 ml = biip 4n B.

Cau 25: Tron 100ml dung dich gdm Ba(OH); 0,IM va NaOH 0,1M vdi 400ml
dung dich gdm H,SO, 0,0375M va HCl 0,0125M thu duge dung dich X. Gia
tri pH ctia dung dich X la:

A2 B. 1 C.6 D. 7.
(Trich dé thi tuyén sinh PH khéi B)
Huéng din giai
Ta c6: Nyaom, = 0,01 mol

}:> Zn = 0,03 mol
Non = 0,01 mol OH"

n = 0,015 mol
H,50, }3 Zn , = 0,035 mol
H
n, = 0,005 mol
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Khi tron 1An hdn hop 2 axit va 2 bazd xdy ra phan fng trung hoa:
H* + OH - H,0
0,03 0,03

= N = 0,035 - 0,03 = 0,005 mol

5 )
:[H*]:p—%zo,m:m“ M = pH = 2 = Dép4nA.

Cau 26: Cho m gam hdn hgp Mg va Al vao 250ml dung dich X chia hdn hgp
axit HCl 1M va axit H,S0,0,5M thu dugc 5,32 lit H, (dktc) va dung dich Y
(coi thé tich dung dich khéng d6i). Dung dich Y ¢6 pH la:

A7 B.1 C.2 D. 6.
(Trich dé thi tuyén sinh PH khéi A)
Hudéng din gidi
Ta c6: n, = 0,25 mol
Ny 50, = 0125 mol } = 2., = 0.5 mol

532

nH2 = = 00,2375 mol

Khi cho Mg, Al tdc dung v6i hdn hdp 2 axit HCI va H,SO, ta ¢6 sd dd phén tng:
2H' — H
0,475 0,2375
= um aw = 0,5-0,475=0,025 mol

: 0,025 )
3[}1*}:%%-:0,1:10 'M = pH = 1= Ddp4nB.

C. BAITAP AP DUNG
CAau 1: Thyc hién 2 thi nghi¢m:
- TNI: Cho 3,84g Cu phan tng v6i 80ml dung dich HNO; 1M thodt ra V, lit NO.
- TN2: Cho 3,84g Cu phin tng v6i 80mi dung dich HNO; 1M va H,SO4 0,5M
thodt ra V, Iit NO. Biét NO I san phim khir duy nhat, cdc thé tich khi do & cling
didu kién. Quan hé giffa V, va V, la:
AV, =25V, B. V,= 1,5V, C.V,=V, D. V,=2V,.
(Trich dé ihi tuyén sinh PH khoi A)
Hudng din gidi
Ta ¢d: ne, = 0,06 mol

TN1: nHNO3 = (),08 mol :nH+ = nNO% = (0,08 mol

Phuong trinh phdn ¢ng dang ion thu gon:
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2NO;™ + 3Cu + $H' — 3Cu™ + 2NO + 4H,0
0,08 0,06 0,08
> >
2 3 8
= H" phédn tng h&t, NO dugc tinh theo H'.
Theo phuong trinh phdn ¥ng:

!

1
o = 0y =5 008 = 0,02 mol

Ta thdy:

= V, =0,448 lit.

_ = 0,16 mol
Nyno, = 0,08 mol n . )
TN2: [ . :

=
| Mhys0, = 0,04 mol n . = 0,08 mol

03

Phuong trinh phan ng dang ion thu gon:

3Cu + 8H" + 2NOy — 3Cu” + 2NO + 4H;O
Ta thily: 0,06 _ 0,16 - 0,08

3 8 2

= Cu, H" phan tng h&t, NO dudc tinh theo Cu hodc H'.

P 1 !
Theo phudng trinh phin tng: ny, = an = Z(),l() = 0,04 mol
= V, =0,896 lit.
V, 0,896 ‘
Viy: —~2=-—""1 22 =V, =2V,= Ddp 4nD.
V, 0,448

Cau 2: Cho 2,4 gam hdn hgp bot kim loai Mg va Fe vao 130ml dung dich HCI
0,5M. Th¢ tich khi (dkte) thodtra la:
A. 0,336 it B. 0,728 lit C.2,912lit D. 0,672 lit.
Huéng din giai
Ta ¢6: nyep = 0,065 mol
Téng s6 mol a clia 2 kim loai: 24 <ac< 24
56 24
Khi cho Mg va Fe tdc dung véi dung dich HCI ta ¢ phudng trinh phin ¢ng:
Mg + 2H" — Mg™ + H,
Fe + 2H' — Fe™ + H
= S& mol H" cdn dé hoa tan 2 kim loai gdp doi s6 mol hon hgp 2 kim loai
= ~2~’—£.2 < N phaning < EQ = 0,086 <n < 0,2
56 H 24 H

Ma nH* ban diu = ()a()65 mol = nH+ phiniing VU‘Q.[ qUé nHJr ban ddu «
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Piéu ndy c6 nghia 12 HCI hé&t va:
0,065

n, =0,0325 mol = V,; =0,728 lit = Ddp 4n B.
2 2

Cau 3: Cho m(g) hdn hdp A gdm Fe va Zn vao 2 lit dung dich HCI dudc 0,4 mol
khi, thém ti€p 1 lit dung dich HCI thi khi thodt ra thém 0,1 mol. Ndng dd mol
cta dung dich HCl la:

A. 04M B. 0,8M C.0,5M D. 0,25M.
Hudng din gidi
Né&u thém tiép 1 it dung dich HCI ma khi thodt ra ti€p, nghia 1a ban dau ta
dung 2 lit dung dich HC1 da thi€u va hél.
So db phan tng:

M > H
08 0.4
= o] =22 - 04M = Papan A.

2
Ciau 4: Liy cung kh&i lugng kim loai R tdc dung véi H,SO, dic néng va vdi
H,S0, lodng thdy s& mol SO, gap 1,5 1an s& mol H,. Vay R 1a kim loai:
A. Mn B. Al C. Mg D. Fe.
Huéng din giai
Phuong trinh ion thu gon ctia 2 phan tng:
2R + 2mH" — 2R™ + mH,!

a mol 0,5ma mol
2R + 4nH® + nSO/ — 2R™ + nSO.T + 2nH,O
a mol 0,5na mol

Theo dé bai ta ¢6: ngy =1,5n,_ hay 0,5na=1,5.0,5ma=>n=15m
2 2

ChinhAnm=2van=3.
Trong cdc ddp dn chi ¢6 Fe 1a ¢6 hai héa tri 1T va III khi phan @ng vdi cic
dung dich axit trén = Pap an D.

Céu 5: Cho 3,9 gam hdn hgp X gdm Al va Mg téc dung véi 100ml dung dich Y
chita HC1 3M va H,SO, IM. K& luin ndo sau diy hgp 1i nhat?

A. X tan khong hét B. Axit con du
C. X va axit vira du D. Khong két luan dudc.
Huéng din gidi

Tacé: ny = 0,3 mol

}:> ZnH+ = 0,5 mol

nHZSO4 = (0,1 mol
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. . ) . .39 3,9
Goi x 1a s6 mol cia 2 kim loai: == < x < ==
27 24

Mg + 2H' — Mg"* + H,
2A1 + 6H' —2AI" + 3H,
Duva vao phuong trinh phdn @ng ta ¢é:
3 3, '
‘5’;2 < nH+ phin dng < 3‘7(')‘2 = ()s29 < nH+ phdn ng < Oa433

Ma n | winaie = 0,5 mol = sau phdn @ng axit con du
H

= Dap an B.

Cau 6: Cho 0,09 mol Cu vao binh chita 0,16 mol HNO;, thot ra khi NO duy nhat.
Thém tiép H,SO, loding dv vao binh, Cu tan hét thu thém V (ml) NO (dkte). V ¢6
gid ui la:

A. 1344 B. 672 C. 448 D. 224.
Huéng din giai
Tacé: n _ =n = nHNO3 =0,16 mol

H* NO3
Phudng trinh phan &ng dang ion thu gon:
2NO;™ + 3Cu + 8H' — 3Cu™ + 2NO + 4H,0 (1)
0,16 0,09 0,16

> >

3
Va: neyae = 0,09 - 0,06 = 0,03 mol
ar =0,16 — 0,04 = 0,12 mol

Ta (hdy: = sau phan tng (1) H" hét, Cu va NO;™ dur.

n —
NO3
Khi cho H,50, lodng du vao la cho thém ion H vio, phin tng lai ti&p tuc
xdy ra:
3Cu + 2NO; + 8H' — 3Cu* + 2NO + 4H,0 (1)
. 0,03 0,12 . s .
Ta thay: - < ——2—— => sau phan tng (2) Cu hét va NO tinh theo Cu.

Theo phudng trinh phan tng: n, = —i—nCu = £;'—O,()?» = 0,02 mol
= Vyo =0,02.22,4 = 0,448 lit = 448ml = DPdp 4n C.

Céu 7: Mot dung dich A chita HCI va H,SO; theo ti 1& mol 3 : 1. 100ml dung
dich A trung hoa vira di bdi 50ml dung dich NaOH 0,5M. Ndng d6 mol mdi
axit la:

A. [HCI] = 0,15M; [H;SO4} = 0,05M  B. [HCI] = 0,5M; [H.SO4] = 0,05M
C. [HCI] = 0,05M; [H,SO4] = 0,5M D. {HCl] = 0,15M; [H,S0,} = 0,15M.
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Huéng din gidi
Goi nHZSO4 =a mol = nye = 3amol = ZnH+ = 5a mol

Ta c6: nnson = 0,025 mol = nOH_ = 0,025 mol

Khi cho hdn hgp axit tic dung v6i NaOH, thuc chdt 1a phidn @ng trung hoa
gitta H" va OH".

H" + OH - HO

5a 0,025
Phan &ng trung hoa xdy ra = 5a = 0,025 = a = 0,005 mol

0,005 \
= [st04] - -—O—l——zo,osM vd [HCI] =0,15M

= Pédp 4n A.

Cau 8: Tron dung dich X chita NaOH 0,1M, Ba(OH), 0,2M vdi dung dich Y
(HC1 0,2M; H,SO, 0,1M) theo ti 1& ndo vé thé tich d€ dung dich thu dugc ¢6
pH =137
A . Vy:Vy=5:4 B.Vy:Vy=4:5 C.Vx:Vy=5:3 D.Vx:Vy=6:4.

Huéng din giai

Ta c6: Ny, oH), = 0,2Vy mol
¢ 2
2 = n = 0,5V, mol
} hILI x

Non = (),lVX mol
Ny, go, = 0,1Vy mol

2T = Zn L= O,4VY mol
Ny = 0,2V, mol

Sau khi tron dung dich ¢6 pH = 13 => mdi trudng bazd => sau phdn tng gilta
axit va bazo thi OH™ du:

H* + OH — H,O

0,4Vy 04Vy

= n'OH_ aw = (0,5Vx - 0,4Vy) mol

Tacé:pH=13 = [H'] =107 = [OH"] = 10"’
O5Vy ~04Ve o1 Yx = 4  papsnB.
V, + Vy vV, 5
Céu 9: Cho m gam hdn hgp X gdm Na - Ba tdc dung vdi nudc thu duge dung
dich Y va 3,36 lit H, (dktc). Thé tich dung dich axit HCI 2M can ding dé
trung hoa Y2 lugng dung dich Y la:
A. 0,15 1it B. 0,3 lit C. 0,075 Iit D. 0,1 lit.

168



Cty TNHH MTV DVVH Khang Viét

Huéng din giai:
3,36
Taco: n; = ——=0,15mol
2 224
Khi cho Na — Ba tdc dung vdi nudc ta ¢6 sd db phan ing:
H,0 — > OH™ + %Hz
0.3 0,15

= Y2 dung dich Y ¢6 nOH_ = 0,15 mol

Phdn @ng trung hoa:

H* + OH — H.0

0,15 0,15

0,15 L.
= Vyg = - = 0,075 () = Pap anC.
Cau 10: Dung dich A chita NaOH 0,02M va Ca(OH), 0,04M, hap thu 0,672 lit khi
CO, (dkic) vao 500ml dung dich A thu duge lugng k&t tha la:
A. 10g B.2g C.20g D. 8g.
Huéng din gidi
Ta co6: Deyony, = 0,02 mol {nc']2+ = 0,02 mol
2 — ‘

Non = 0,01 mol n _ = 0,05 mol
OH
nCO2 = (0,03 mol
n
. - 5
Ta thay: 1< —o1= = 805 6r s
"coz 0,03
= Khi cho CO, vao hdn hgp 2 bazd phin tng tao ra.2 ion HCO;™ va CO.
CO, + 20H — COs"” + H.0 (1)
X 2x X
CO, + OH —  HCOy (2)
y y y
=0),( =)
Ta ¢6: x+y=0,03 o x =0,02
2x +y =0,05 y =0,01

Phdn &ng tao k&t tia:
Ca™ + COy” — CaCO;
0,02 0,02 0,02
= Meyco, = 2¢g = DPapanB.
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Cau 11: Cho 84,6g hdn hgp 2 mudi CaCl, va BaCl, tdc dung hét vdi 1 lit dung
dich chita Na,CO; 0,25M va (NH,),CO; 0,75M sinh ra 79,1g k&t tda. Thém
600ml Ba(OH), IM vao dung dich sau phdn @ng. Khoi ludng k&l tha va thé
tich khi bay ra la:

A. 9,85gam; 26,88 lit ‘ B. 98,5gam; 26,88 lit
C. 98,5gam; 2,688 lit D. 9,85gam: 2,688 lit.
Huéng din giai
Ta co: n = 0,25 mol n =15 mol
= 0,75 mol n_,-=1 mol
(NH4),CO3 CO%

Goi RCl, 14 ¢dng thite chung ctia 2 mudi CaCl; va BaCl,.
Ta thiy wr RCl, chuyén thanh RCO; khdi lugng gidm 35,5.2 - 60 =11 (g)

84,6 -79,1

Mrel, = EEETEE = 0,5 mol

Phén tng: RCL + COy” — RCO;d + 2CI" (1)
0,5 0,5

Ta thi'y tir RCI, chuy&n thinh RCO; khdi lugng gidm 11 (g)
84,6 - 79,1

= nRCl2 = —-———*'1'—1“‘—“‘— = (),5 mol

Vay sau phan tng (1): n_a- o= 1-0,5=0,5mol
3 .

>

* Thém 600ml dung dich Ba(OH), IM vao dung dich sau phan @ng:
Ta c6: NgaoH), = 0,6 mol =>n , = 0,6 mol va nOH_ = 1,2 mol

Ba
Phén tng:
Ba* + COy” — BaCO;!
0.5 0,5
NH," + OH — NH; + H,0
1,2 1,2

= Mpy,co, = 0.5.197 =985 g VA Vi, =12224=2688 ()

= Pap an B.

Céu 12: Cho 200ml dung dich A chtta HC1 IM va HNO; 2M tdc dung véi 300ml
dung dich chita NaOH 0,8M va KOH (chuva bi&t ndng dd) thi thu dugce dung
dich C. Biét riing d€ trung hda dung dich C cAn 60ml HCI 1M. Nong d6 mol
clia dung dich KOH la:

A.0,7M B. 0,5M C. 1,4M D. 1,6M.
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Hudng din giai
Goi x M la ndng d6 mol ctia dung dich KOH:
Tacoé: ng oy = 0,24 mol

= (0 2 1
} = Znon‘ (0,3x + 0,24) mo

Nop = 0.3x mol

nHN()3 = (,4 mol

} = an = {),6 mol

Khi tron 1an hdn hop 2 axit va 2 bazo xdy ra phdn @ng trung hoa:
H" + OH" — H.0 (1)
0,6 0.6
Sau phdn ting (1) cdn ding HCI d¢ trung hoa, chirng 16 OH™ duw.
(0,3x + 0,24) — 0,6 = (0,3x - 0,36) mol

- 09
Nye = 0,2 mol

= n _
OH

0,06 mol = nHJr = 0,06 mol

Ta ¢6: nyey

Phdn wing trung hoa gitta HCI va dung dich C;
HY + OH" — H.0
0,06 (0,3x - 0,36)
= 03x-036=0,06 = x=14M = bap an C.

Cau 13: 100ml dung dich X chita H,SO, 2 M va HCI 2M trung hoa vira di bdi
100ml dung dich Y gom 2 bazg NaOH va Ba(OH), tao ra 23,3 gam k&t tia.
Nong do mol mdi bazd trong Y la:

A.[NaOH]| = 04M; [Ba(OH),] = IM B. [NaOH] =4M; [Ba(OH),| = 0,1M
C. [NaOH] = 0,4M: [Ba(OH),] = 0,1M D. [NaOH| = 4M; [Ba(OH),] = I M.
Huéng din giai:

Goi [NaOH] = xM ; [Ba(OH),| = yM

Ta ¢6: Nyon = 0.1x mol N {nOH_ = 0,l(x + 2y) mol
f—

Dy, = 0,1y mol no2 = 0,1y mol

a

Ny,s0, = 0.2 mol 3{nH+ = (0,6 mol

Nye = 0,2 mol n_ ,_=0,2mol

S04
Phuong trinh phédn @ng:
Ba™ + SO/ — BaSO. (1)
3.3
0,1y —23—~:(),lmol
233
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H" + OH - HO0 (2)
0,6 0,1(x +2y)
Dua vao phuong trinh phdn tng (1) va (2) ta ¢6 hé:
Sau phén tng (1) cin dung HCI d€ trung hoa, ching t6 OH™ dw.
0,1y =0,1 =4 L
N =% = DPiap dnD.
0,1(x +2y)=0,6 y=1
Cau 14: Tron 100ml dung dich A gdbm KHCO; IM va K,CO; IM vao 100ml dung
dich B gdm NaHCO: IM va Na,CO; IM thu dudc dung dich C. Nh¢ tir tir 100ml
dung dich D g61n H,SO; IM va HCI IM vao dung dich C thu dugc V lit CO,
(dktc) va dung dich E. Cho dung dich Ba(OH), tdi du vao dung dich E thu dugc
m gam k&L tha. m va V ¢6 gid tri la:
A. 34g va 3,24 lit B. 82,4g va 2,24 lit
C.43gva 1,12 it D. 82,4g va 5,0 lit.
Hudng din gidi
KHCO, : 0,1 mol = HCOj; : 0,1 mol
KQCO3 0,1 mol = CO%‘ 0,1 mol

100ml dung dich A ¢6: {

) NaHCO, : 0.1 mol = HCO; : 0.1 mol
100ml dung dich B ¢6: : :

Na,CO, : 0.l mol = CO;™ : 0,1 mol
= Khi tron dung dich A v6i dung dich B duge dung dich C ¢6:
{HCO{ : 0,2 mol

CO5™ : 0,2 mol
[H,80,:0.1mol __ =S50} :0.1 mol
- =

100ml1 dung dich D ¢6:
HCI  :0,1'mol 1::9 H" :0,3mol

Khi cho tir tir dung dich D vao dung dich C, diu tién xdy ra phdn ing:
H* + COy” — HCO;y (1)
0,2 0,2 0,2
Sau phdn ng (1): H* du: 0,3 - 0,2 = 0,1 mol
Va trong dung dich E: HCO;™ : 0,2 + 0,2 = 0,4 mol
H* + HCO; — CO; + H0O (2)
0,1 0,1 0,1
=> Sau phan img (2): HCO;™ du: 0,4 - 0,1 = 0,3 mol; CO; dugc tinh theco H".
Theo phin @ng (2) ta ¢6: s6 mol CO; = 0,1 mol
= Vo, = 0.1.224 =224t
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*  Cho Ba(OH), du vao dung dich E:
HCO;” + OH — COy" + H,0

0,3 0.3

Ba’* + CO;" — BaCO,!
0,3 0,3

Ba®™ + SO, — BaSO, !
0,1 0,1

= my=0,3.197 +233.0,1 = 82,4 (¢) = Ddp an B.

Cau 15: Hon hop rin X gdm Fe, Fe.0s, Fe;04 va FeO vdi 6 mol mdi chat 1a
0,1 mol. Hoa tan h&t X vao dung dich Y gédm HCI vi H,SO, lodng du, thu
dudc dung dich Z. Nho tir tir dung dich Cu(NOs); 1M vao dung dich Z cho 16i
khi khi NO ngirng thodt ra. Th tich dung dich Cu(NOs), cin diing va thé tich
khi thodtra § (dkic) 1a:

A.25mlva 1,12 lit B. 50 ml va 2,24 lit
C. 500 ml va 2,24 lit D. SOmlva 1,12 lit.
Hudng din giai

Fe 10,1 mol

Fe,0,:0,1mol

Fe, 0, 10,1 mol

FeO :0,1 mol

Khi cho hén hgp X vao dung dich Y gdm HCI va H,SO, lodng du:

Ta ¢6 phuong trinh phén @ng:

Fe + 2H" — Fe’* + H,0

Fe 10,1 mol
13 hén hgp gém4 Fe,0,: 0,1 mol
]FeO 10,1 mol

Xem hdn hgp rdn X gobm

0,1 0,1

FeO + 2H" - Fe* + H,0
0,2 0,2

Fe,O; + 6H" — 2F¢™ + 3H.0
0,2 0,4

Fe™ 10,3 mol
= Trong dung dich Z c6: {Fe** ;0,4 mol
H* :du
Khi cho dung dich Cu(NO;), vao dung dich Z xdy ra phan ting:

3Fe® + NOy + 4H" — 3Fe™ + NO + 2H,0
0,3 0,1 0,1
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= Vio =0,1.224 =224 1it

0,05

CuNOg)y = 7 = 0,05 (1) =50 (ml) = PapanB.

Cau 16: Hoa tan 6.4(g) Cu vao 120ml dung dich hén hgp HNO; IM va H,SO,
0,5M thu dude dung dich A va V lit NO duy nhi' (dktc). Thé tich NO va khdi
lugng mudi khan thu duge sau khi ¢ can A 1a:

A. 1,344 it va 11,52 gam B. 1,344 1it va 15,24 gam
C. 1,434 1it va 14,25gam D. 1,234 lit va 13,24 gam.
Hudéng din gidi
Cu: 0,1 mol (S04 : 0,06 mol
Ta co: 3[ HNO:: 0,12 mol = 4 H": 0,24 mol
LH-S0, 1 0,06 mol LNO;™: 0,12 mol

Phin wng: 2NO, + 3Cu + 8H' — 3Cu™" + 2NO + 4H,0

~ 012 0l 0,24 +
Ta thay: — > s > ~ = sau phan tng (1) H* hét, Cu va NO;™ dur.

Theo phuong trinh phin #ng: ny, = 0,06 mol

= Vyo =0,06.22,4 = [,344 1it

|
Tacé: m  =0,12--.0,24=0,06 mol
NOjdu 4

Viy: myso=m _,, +m_, +m
" Cu- SO% N()‘;d—

3 . .
= =.0,24.64 + 0,06.96 + 0,06.62 = 15,24 (g) = DipdnB.

Cau 17: Cho dung dich Ba(OH), d&n du vio 50ml dung dich X ¢é chita cdc ion
NH,"; SO, NO; ™ thi ¢6 11,65 gam k€& tia dude tao ra va dun néng ¢6 4,48
lit khi bay ra (dktc). Nong dd mol mdi mudi trong dung dich X 1a:

A. [(NH,),SO,] = IM va [NHyNO;] = 2M

B. [(NH,),SO,| = 2M va [NH4NO;] = IM

C. [(NH,)»SO4] = IM va [N NO;| = IM

D. [(NH;),SO,4] = 0,5M va [NH4NO;] = 2M.

Huéng din giai
Ngaso, = %;’gi: 0,05 mol; Nyu, = % = 0,2 mol
Ba’ + SO, — BaSO,
0,05 0,05

Ta ¢6:
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NH,” + OH" — NH; + H,0
0,2 0,2
Dung dich X ¢6 cdc ion NH,"; SO,* : NO;~
= ¢6 2 mudi la (NHy),SO, va NH,NO;.

) B 0,05
Ta c6: NNk, 150, = nso}' = 0,05 mol = [(NH ), SO, ] ()705
n :02-omz:olmolz[NHNo]:—@—=2M
NHyNOy = e e ’ 0,08

= Pdp an A.
Céu 18: Cho 8 (g) canxi tan hoan an trong 200ml dung dich hdn hgp HCI 2M

va HySO, 0,75M thu duge khi H, va dung dich X. C6 can dung dich X thu
duge lugng mudi khan la:

A 222(g)<m<27.2(g) B.22,2(g) <m < 2595 (g)
C.2595(g) <m<27.2(g) D.222(g) <m < 27,2 (g).

Hudéng din giai

.u

Ta co: H.SO,: 0,15 mol

HCI: 0,4 mol }: Zn 0,7 mol
Ca : 0,2 mol

Phuong trinh ion: Ca + 2H" - Ca™* + H,T
Dua vao phdn dng ta thiy H dv sau phidn tng, do d6 bao nhi¢u mol gdc
SO, hay CI' tao mudi ta khé xdc dinh dugc, nén ta chi tinh duge khodng
xdc dinh ctia khoi lugng mudi.
Trudng hop 1 HCI phin dng truge:
Ca + 2HCl — CaCl, +H,T
0,2 04 0,2
= Mupug = Meyer, = 02,111 =222 (g)
Trudng hgp 2: H,SO, phédn tng trude:
Ca + H,SO; — CaSO, +H,T
0,15 0,15 0,15
Ca + 2HCI — CaCl, +H,T
0,05 0,1 0,05
= Muyusi = Meys0, ¥ Meyer, = 0,15.136 + 0,05.111 = 25,95 (g)
Vay: 22,2 (g) < mupus < 25,95 (g)
= Dédp an B.
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Cau 19: Hoa tan hoan toan 17,88 gam hdn hgp X gdm 2 kim loai kiém A, B va

kim loai kiém thé M vao H,O thu dudc dung dich Y va 0,24 mol khi H,.
Dung dich Z gdm H,SO, va HC, trong d6 s mol ctia HCI gép 4 1an s6 mol

H,SO,. P€ trung hda —;— dung dich Y cAn hé&t V lit dung dich Z. Tong kh6i

lugng mudi khan tao thanh trong phin ¢ng trung hoa la:

A. 18.64g B. 18,46g C.27.4¢ D. 24.7¢.
Hudng din giai:

Thay cdc kim loai trong hdn hop X bing kim loai tuong duong R.

Phuong trinh ion: ﬁ + nH,O — EH + nOH™ + %HZT
Theo phudng trinh ta c6: nOH_ (rongdd ) = 2 nHz =2.0,24 = 0,48 mol

= 1 dungdichY.cé n_ =M = (0,24 mol
2 OH 2

Goi H,SOy : x mol )
HCI : 4x mol } =2 nH" = 6x mol
Phan tng ion trung hda: H* + OH — H,0O
6x 0,24
= 6x =0,24 = x = 0,04 mol

Vay: mys = my + motm = 17,88 +4.0,04.35,5 + 0,04.96 = 27,4 (g)
204

= PapanC.

Cau 20: Hap thu hodn toan 2,24 lit CO, (dktc) vao 800ml dung dich A chifa

NaOH 0,1M va Ba(OH), 0,05M thi thu duge k&t tha X va dung dich Y. Khdi
lugng dung dich Y so vdi khoi lugng dung dich A s&:
A. ting 4,4g B. ting 3,48¢g C. gidm 3,48¢g D. gidam 4,4g.
Hudéng din giai

Tacéd: CO,: 0,1 mol

NaOH : 0,08 mol  — {OH" 1 0,16 mol

Ba(OH); : 0,04 mol Ba™: 0,04 mol
Dow 0,16
— CO, téc dung v6i OH™ tao 2 ion CO;™ va HCO5™.
Phuong trinh ion:

Va: I< =16<2
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CO; + 20H" — COs +H0 (1)

X 2X X
CO, + OH — HCO;y +H,O0 (2)
y y y

N v ., |x+y=0,1 x =0,06
Theo phudng trinh phan ng, ta cé: =

2x+y=0,16  |y=0,04

Ba® + CO;" — BaCO, 4
0,04 0,04
Ta thay: M, =4,4 < My,co, = 0,04.197 =7,88

= Khoi lugng dung dich Y gidm: 7,88 — 4,4 =348 (g) = Pap 4n C.

Céu 21: Tron 250ml dung dich hén hgp HC1 0,08M va H-SO; 0,1M vdi 250ml
dung dich Ba(OH), aM thi thu dugc m gam k€&t tha va 500ml dung dich ¢6
pH =12. Gid tri ctia a vd m lan lugt 1a:

A.0,3M va 5,825¢ B. 0,15M va 5,825g

C. 0,12M va 6,99¢g D. 03M va 6,99g.
Huéng din gidi

Ta c6: nHzSO4 =0,025 mol {nH+ = 0,07 mol

Ny = 0,02 mol n_, =0,025 mol

SO§

n_=0,5a mol
Ng.0H), = 0,252 mol = { OH

nBi12+ = (),25a mol

Dung dich sau khi tron ¢6 pH = 12 (mdi trudng bazd) = sau phin tng OH™ du.
H* + OH" — H,0
0,07 0,07
= n_ g4 =(0,5a-0,07) mol
OH

pH=12 = pOH=2 = [OH | = 10”M = n o= 0,01.0,5 = 0,005 mol

Ta c6:0,5a-0,07=0,005 = a=0,15
Ba®™ + SO,/ — BaSO,{
0,025 0,025
= my =0,025.233 = 5,825 (g) = Pdpdn B.

Cau 22: Dung dich hdn hgp B gdm KOH IM va Ba(OH), 0,75M. Cho tir tir
dung dich B vao 100ml dung dich Zn(NOs), 1M thdy cin ding it nhit V(ml)
dung dich B thi khdng con két tha. V c6 gid tri la:

A. 120ml B. 140ml C. 160ml D. 180ml.
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Huéng din gidi

Ta co: nBa(OH)2 =0,75V mol

= = 2,5V mol
Ngoy =V mol } o me

NznNoy), = 01 mol = n_ 5= 0,1 mol

Phuodng trinh ion: Zn** + 20H — Zn(OH),
0,1 0,2 0,1
Zn(OH), + 20H™ — ZnO,” + 2H,0
0,1 0,2
= nOH_ =0,4=2,5V = V=0,16lit=160ml = Pdp 4dn C.

Céu 23: m(g) hdén hgp mudi vao H,O dugc dung dich A chita cdc ion: Na¥;
NH,*; CO5*"; SO,>. Khi cho A tic dung véi dung dich Ba(OH), dv va dun
néng thu dugc 0,34(g) khi lam xanh quy tim 4m va 4,3(g) k&t tha. Con khi
cho A tidc dung vdi dung dich H,SO, du thi thu dugc 0,224 lit khi (dktc). Gid

tri cda m 1a:

A. 3,45¢g B.2,38g C.4,52¢ D. 3,69g.
Huéng din gidi
Ta c6: nNH3 = O—i?;—i = 0,02 mol

Pit: CO;* :xmol; SO, :ymol
Dung dich A tdc dung vdi dung dich Ba(OH), du:
NH,” + OH" - NH;T + H,0
0,02 0,02
Ba® + CO;> — BaCO;!
X X
Ba® + SO/ — BaSO.l
_ y y
= 197x + 233y =43 (1)
Dung dich A tiac dung véi dung dich H,SO, du:
COs>” + 2H'" — CO, + H,0
0,224

0,01 —— = (,01 mol
22,4

= x=0,01

T (1) = y = 0,01 mol v

Ap dung dinh luit bdo toan dién tich cho dung dich A ta dudc:
nn.+ =0,01.2 +0,01.2 - 0,02 = 0,02 mol
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Véy Mpnygi = Meagion + Mypion = mNa+ + mNHZ + mco%_ + mSO‘%_

=0,02.23 + 0,02.18 +0,01.60 + 0,01.96 =2,38 (g)
= DPdp an B.

Cau 24: Dung dich A chita HCI 1M va H,S0, 0,6M. Cho 100ml dung dich B
gdm KOH 1M va NaOH 0,8M vao 100ml dung dich A, cb can dung dich sau
phédn @ng thu dudc m(g) chat rin. Gid tri cda m la:

A. 13,63g B. 13,36g C. 15,63g D. 15,09g.
Huéng din gidi
Dung dich A ¢6: Ny, 50, = 0,06 mol

N, = 0,1 mol } = nH+ = 0,22 mol

Dung dich B ¢6: Ny,on = 0,08 mol
}:n _=0,18 mol
Ngoy = 0,1 mol OH
Khi tron dung dich A vdi dung dich B x4y ra phdn ng:
H* + OHW - H,0

0,18 0,18
H* du: 0,22 - 0,18 = 0,04 mol
K" : 0,1 mol
= dd sau phan @ng gdm < Na* : 0,08 mol
CI": 0,1 mol

SO%™ 10,06 mol
Khi ¢6 can dung dich HCI bay hdi.
Vay khdi lugng chi't rdn thu duoc ¢6 gid tri:
M = Meaion + Manion = 0,1.39 +0,08.23 + 0,06.35,5 + 0,06.96 = 13,63 (g)
= Ddp an A.

Cau 25: Hon hdp X gdm (Fe, Fe,0,, Fe;0,, FeO) v6i s6 mol mdi chit i 0,1
mol, hoa tan hét vao dung dich Y gdm (HCI va H,SO, loang) du thu dugc
dung dich Z. Nhé tr tif dung dich Cu(NO;), IM vio dung dich Z cho t6i khi
ngling thodt khi NO. Thé tich dung dich Cu(NO;), cin dung va thé tich khi
thodt ra & dktc thudc phuong 4n nio?

A.25ml; 1,12 lit. B. 0,5 Iit; 22,4 lit. C. 50ml; 2,24 lit. D. 50ml; 1,12 lit.
Huéng din gidi

Quy hén hop 0,1 mol Fe,0; va 0,1 mol FeO thanh 0,1 mol Fe;0,.

Hdn hop X gdém: (Fe;0, 0,2 mol; Fe 0,1 mol) tdc dung v&i dung dich Y
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Fe,0, + 8H" — Fe™* + 2Fe™ + 4H,0

0,2 —>» 0,2 0,4 mol

Fe + 2H' — Fe** + H,

0,1 —> 0,1 mol :

Dung dich Z: (Fe**: 0,3 mol; Fe**: 0,4 mol) + Cu(NO)z:
3Fe? + NOy + 4H' — 3Fe™ + NO' + 2H,0
0,3 0,1 0,1 mol

= Vyo = 0,1x22,4 =224 lit.

nCu(NO3)2 = —2—nN(‘); =0,05mol

= Vg Cu(NOg), = 9—? =0,051it (hay 50 ml)=> PapanC

Céu 26: Hoa tan 4,76 gam hdn hgp Zn, Al ¢6 i 1€ mol 1:2 trong 400ml dung
dich HNO; IM vira du, duge dung dich X chifa m gam mudi khan va thdy c6
khi thodt ra. Gid tri cha m la:

A.25.8 gam. B. 26,9 gam. C. 27,8 gam. D. 28,8 gam.
Huéng din gidi:

Ta ¢6: ngz, = 0,04 mol; na = 0,08 mol.

Do phin @ng khong tao khi nén trong dung dich tao NH4NO;.

Trong dung dich c6: 0,04 mol Zn(NOs), va 0,08 mol AI(NO3);3

Vay s8 mol NO;™ con lai d€ tao NH,NO; la:

0,4 — 0,04 x 2 - 0,08 x 3 =0,08 mol

Do d6 trong dung dich tao 0,04 mol NH/NO;

m = 0,04 x 189 + 0,08 x 213 + 0,04 x 80 = 27,8 gam = Ddp an C.

Céu 27: Hoa tan hdn hdp X gdm hai kim loai A va B trong dung dich HNO;
loing. K&t thiic phin dng thu dugc hdn hgp khi Y (gom 0,1 mol NO, 0,15
mol NO, va 0,05 mol N;0). Biét riing khong c6 phén ng tao mudi NH:NO;.
S6 mol HNO; da phén ing la:

A. 0,75 mol. B.09mol. - C.1,05mol D. 1,2 mol.
Huéng ddn gidi
Ta c¢6 ban phan ng:
NO;” + 2H" + le —> NO, + H,0O (1
2x 0,15 - 0,15
NO;™ + 4H" +3¢ —— NO + 2H,0 2
4x0,1 «~ 0,1
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2NO;™ + 10H" + 8¢ — N;O + 5H,0 (3)
10x005  « 005

Tu (1), (2), (3) nhian dudc:

Myinoy oy = 2,0y = 2X 0,15 +4x0,1+10x0,05 = 1,2 mol

=PDPéapanD

Céu 28: Cho 12,9 gam hdn hgp Al va Mg phin tng vdi dung dich hdn hdp hai
axit HNO; va H,SO, (dic néng) thu duge 0,1 mol mdi khi SO,, NO, NO,. Co
can dung dich sau phan ng khoi lugng mudi khan thu duoc 1a:

A.31.5 gam. B. 37,7 gam. C. 47,3 gam. D. 34,9 gam.
Huéng din gidi

Ta c6 bdn phan tng:

2NO;™ + 2H" + le — NO. + H;0 + NO;~ (1)
0,1 - 0,1

4NO;” +4H" + 3¢ —— NO + 2H,0 + 3NO; (2)
0,1 - 3x0,

250, + 4H" + 2e —> SO, + H,0 + SO, (3)

0,1 —> 0,1
Tir (1), (2), (3) — s6 mol NO;™ tao mudi bing 0,1 + 3 x 0,1 = 0,4 mol;
s6 mol SO4*” tao mudi biing 0,1 mol.

D Mpsi = Mg+ M+ m 5, =129+62x04+96x0,1 =473,
‘ NO3 503

=>PapanC

Cau 29: Hoa tan 10,71 gam hdn hgp gdm Al, Zn, Fe trong 4 lit dung dich HNO;
aM vira da thu dugc dung dich A va 1,792 lit hdn hdp khi gdm N, va N,O ¢é
ti 1¢ mol 1:1. Cd can dung dich A thu dugc m (gam) mudi khan. Gi4 tri cla

m,a la:
A. 55,35 gam va 2,2M B. 55,35 gam va 0,22M
C. 53,55 gam va 2,2M D. 53,55 gam va 0,22M

Huéng din gidi

1,792
nN20 = nNz = %224 = 0,04 mol.

Ta c¢6 ban phan Gng:
2NO5;™ + I2H" + 10e —— N, + 6H,0
0,08 0,48 0,04
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2N03—. + IOH+ + 8¢ —> N:,_»O + 5H20
0,08 0,4 0,04

0,88

= nHNb3 =nH+ =0,88mol = a=——’2—=0,22M.

S6 mol NO;™ tao mudi biing 0,88 — (0,08 + 0,08) = 0,72 mol.
Kh&i lugng mudi bing 10,71 + 0,72 x 62 = 55,35 gam
= Pdpan B

Cau 30: Cho hdn hgp gdm 0,15 mol CuFeS, va 0,09 mol Cu,FeS, tic dung véi
dung dich HNO; du thu dugc dung dich X va hdn hgp khi Y gdm NO va NO,,
Thém BaCl, du vio dung dich X thu dugc m gam ké&t tha. Mit khdc, néu
thém Ba(OH), du vao dung dich X, 14y két tia nung trong khong khi dén
khéi lugng khong ddi thu duge a gam chdt rin. Gid tri clia m va a la:

A. 111,84g va 157.44g B. 111,84 va 167,44g
C.112,84g va 157 44g A. 112,84g va 167,44¢g
Huéng din gidi

Ta ¢6 ban phan @ng:
CuFeS, + 8H,0 — 17¢ —— Cu** + Fe** + 2S0,> + 16"

0,15 0,15 0,15 03
Cu,FeS; + 8H,0 — 19¢ —— 2Cu** + Fe’* + 250,% + 167
0,09 ; 0,18 0,09 0,18
nsoﬁ“ =0,48 mol;
Ba®* + SO, —— BaSO,
0,48 0,48

=>m=0,48 x 233 = 111,84 gam.

ncy = 0,33 mol; ng, = 0,24 mol.

Cu —» CuO 2Fe — Fe, 04

0,33 0,33 0,24 0,12
=a=0,33x80+0,12x160+ 111,84 = 157,44 gam
= PapanA
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Chuyén dé 7.

PHUGONG PHAP BUGNG CHEO
A.NQI DUNG PHUONG PHAP
* NOI DUNG:
Phuong phdp dudng chéo dudc st dung trong cdc bai todn trdn ldn dung

dich ¢6 clng chdt tan, ciing logi ndng dé hodc trdn 1An cdc chdt khi khéng
tdce dung vai nhau.

1. Céc chi't ciing néng do C%:

My, C| Cz-— C
Moo C;, — T~ C-¢ m, C-C,
Trong dé:

m; 1a kh&i lugng dung dich ¢é ndng d6 C, (%)

m; 12 khoi lugng dung dich ¢6 ndng dd C, (%)

C (%) 1a ndng dd dung dich thu dugc sau khi trdn lAn. Vi C, < C < G,
* Luuy:

+ H,0O dude xem nhu 1a dung dich ¢6 C% = 0%

+ Chat nguyén chdt dudc xem nhv 1 dung dich ¢c6 C% = 100%

2. Céc cha't cung nong d6 mol:

Vi, Cuva \C - Cv - Cwm . YL=CM(2)“CM
Vi, Cvo _— M—~__ Cv-Cuy vV Cu—Cug
Trong d6:
V, 1a thé tich dung dich ¢6 ndng d6 Cy i,
V, la thé tich dung dich ¢6 ndng dd Cy s,
Cw 12 ndng dd mol dung dich thu dugc sau khi tron Bn.
V6i Cyay<C<Cuq
* Luuy: H,O duge xem nhu 12 dung dich ¢6 Cy = OM
3. Cdc chat cung khéi lugng riéng d (g/ml):
Myeernenn... d, d,—-d
T~ d — ﬁ_ d2 d
Moo, dy _— T~ d-d, m‘,_—_d—clI
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Trong dé:

m, 12 kh&i lugng dung dich c6 khdi lugng riéng d,

m, 12 khdi lugng dung dich c6 khdi lugng riéng d,

d Ia kh6i lugng riéng dung dich thu dudc sau khi trdn 1an. Vai dy <d < d;
| * Luuy: dH20 =1 (g/ml)

4. Cic chat khi khéng tdc dung véi nhau:

Vi, M, M,- M

Trong dé:

V; 1a thé tich chdt khi c¢6 phan t kh&i M,

V, 12 thé tich chdt khi ¢ phan tif khdi M,

M 1a khéi lugng mol trung binh thu dudc sau khi tron 1an.
V6iM; < M <M,

B.BAI TAP MINH HOA

Dang 1.
Xac dinh % s& nguyén t (% s6 mol)
clia cac dong vi clia nguyén t§ hoa hoc
Céu 1: Nguyén tif khdi trung binh cla dong 1a 63,54. Pdng c6 2 ddng vi bén
%Cu va ®Cu. Thanh phin % s6 nguyén tff cia %Cu la:

A. 713% B.27% C. 34,2% D. 32,3%.
Huéng din gidi
Ap dung sd @5 dudng chéo:
#Cu e 65 0,54
. \ /
63 63’
Cu........... 63 — ~~ 146
65
% Cu_ 054 g ey _05% o0 =27% = Pip 4n B.
% %Cu 1,46 0,54 +1,46

CAu 2: Nguyén tif khdi trung binh ciia brom 12 79,319. Brom c6 2 dong vi bén:
Br va 81Br. Thanh phin % s nguyén tif cia 5;Br 1a:

| A. 84,05 B. 81,02 C. 18,98 D. 15,95.
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Huéng din giai
Ap dung sd @ duding chéo:

YBr..... 81 0,319
/
Y 79,319
Bl 79 — 7 S~_1,681
81 3 3 .
T Br 0319 gwpgro 0319 00g - 15,959 = Pdp 4n D.

= ) [ = ————o
%" Br 1681 ) 0.319 + 1.681

Dang 2.
Pha tron hai dung dich c6 cang chat tan hodc pha nuéc
vao dung dich chita mt chit tan
Cau 3: Mot dung dich HCI ndng dd 35% va mdt dung dich HCI khdc ¢6 ndng do
15%. D€ c6 mot dung dich méi ¢6 ndng do 20% thi cin phii pha ché& v& khdi
lugng gitta 2 dung dich theo ti 1€ 1a:
A 1:3 B.3:1 C.1:5 D.5: 1.
Huéng din gidi
Ap dung quy tic dudng chéo ta c6:

my.............35 - 20— 15
T~

Moueriiinnnn., 15 — ™~ 35-20

m_> 1 = DédpdnA

m, 15 3

Céu 4: Khoi lugng dung dich NaCl 15% can tron véi 200g dung dich NaCl 30%
dé thu dugc dung dich NaCl 20% 1a:
A. 250 gam B. 300 gam C. 350 gam D. 400 gam.
Huéng din giai
Ap dung quy tc duding chéo ta ¢6:

Meeeennnnn.n. 15 10
~ —
20
200............ 30 — ™~ 5

= M 10 —400
200 5

Vay khdi lwgng NaCl 15% cin trdn 13 400 gam => Pép an D.
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Cau 5: Thé tich H,0 va dung dich MgSO, 2M cin dé pha dugc 100ml dung dich
MgSO, 0,4M lan lugt 1a:

A. 50ml va 50ml B. 40ml va 60ml
C. 80ml va 20ml D. 20ml va 80ml
Huéng din gidi

Goi V 1a thé tich H,O c¢An cho vio, khi d6 thé tich dung dich MgSO, 2M la
100 - V.

AV S 0 1,6
~ —
0,4
(100 - V).....2 — ™~ 04
v__16 =V =80ml

100~V 0,4
Vay pha 80ml H,O v3@i 20ml dung dich MgSO,4 2M thi thu dugc 100ml dung
dich MgS0,0,4M = Pap anC.

Cau 6: Mot dung dich NaOH ndng dd 2M va mdt dung dich NaOH khéc c6
ndng d6 0,5M. BE ¢6 mdt dung dich mdi ¢6 ndng d6 1M thi cin phdi pha ché
vé thé tich gitta 2 dung dich theo U I¢ 1a:

A l:2 B.2:1 C.1:3 D.3:1.

Huéng din giai
Goi V,, V. lan luot 1a thé tich ctia dung dich NaOH 2M, dung dich NaOH 0,5M.
Dung phudng phdp dudng chéo:

Vi 2 0,5
\ /
Vaiiioerennns 05 — —~ 1
\Y/ 5 3
= _ng'_ =— = Pdpan A
v, 1

Dang 3. Hoa tan khi, hodc oxit;“l’ibac tinh thé vao dung dich
Cau 7: Hoa tan 200 gam SO; vao m gam dung dich H,SO4 49% ta dugc dung
dich H,SO, 78,4%. Gia tri cia m la: '
A. 1333 B. 146,9 C.272,2 D. 300.
Huéng din gidi: -
SO; + H,0 - H,SO4
80 (g) 98 (g)
100 (g) 122,5 (g)
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m 44,1 3

Cau 8: P€ thu dugc dung dich CuSO, 16% c¢in 1Ay m, (g) tinh thé CuS0,.5H,0
cho vao m; (g) dung dich CuSO, 8% vdi ti [& m, : m, la:
A 1/3 B. 1/4 C. /6 D. 1/2.
Hudng din giai
Ta c6 thanh phan % CuSO, trong CuS0O,.5H,0 la;
%CuSO, = —1—99100% = 64%
250

Piy chinh la ndng d6 % ctia CuSO, trong mudi ngdm nudc.

Ap dung so db dudng chéo: m, ... 64 8
16 T
my ...........eee 8§ — ™48
8 1 papinc
m, 48 6

Cau 9: Cin 14y bao nhiéu gam tinh th€ CuSO,.5H,0 vi bao nhiéu gam dung
dich CuSO; 8% dé pha thinh 280 gam dung dich CuSO, 16%"?
A. 180 gam va 100 gam. B. 330 gam va 250 gam.
C. 60 gam va 220 gam. D. 40 gam va 240 gam.
Hudéng din giai
CuSO, .5H,0 — Ta coi CuSO,.5H,0 nhu 12 dung dich CuSO, ¢6:
—

160
250

cop = 100x100 _ 0

250
Goi m; 1a khdi lugng cta CuSO,.5H,0 va m, 1a khdi Iugng cta dung dich
CuSO, 8%.

Theo so dd dudng chéo: (m,) 64 16-8 = 8
P
oo 8 1 (m,) 8 64-16 = 48
m, 48 6 )

2

Maitkhdc: m; + m; = 280 gam.
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Vay kh6i lugng CuS0,.5H,0 la: m, = 128%
+

x] =40 gam

Khoi lugng dung dich CuSO, 8% 1a: m, = 280 — 40 = 240 gam.
= Pap anD.

Dang 4.
Xéc dinh % s6 nguyén i (% vé thé tich) cia hon hop khi
hoic ctia hdn hgp rdn
Cau 10: Mot hdn hgp gdm O, va O; (dkie) ¢6 Ui khoi d6i véi Ha 14 18, Thanh
phin % vé& thé tich ctia O; trong hdn hop la:
A 15% B. 25% C.35% D. 45%.
Hudng din gidi
Taco: M =182=36

VOreeirneni 48 4
\ /
36
Voo 32 —7 ~ 12
Vo, 1 1 .
= — === %V, =—=x100% =25% = Pap an B.
Vo, 3 v 4

Céu 11: Hoa tan 3,164 gam hdn hgp 2 mudi CaCO; va BaCOs biang dung dich
HCI du, thu dudc 448 ml khi CO, (dktc). Thanh phan % s6 mol ctia BaCOs
trong hon hop 1a:

A. 50% B. 55% C. 60% D. 65%.
Huéng din gidi

0,448 =
Tacé: ng, = -2-2——2— = 0,02 mol = Mmuco, caco,) = %}% =158,2

v >

Ap dung sd @b duding chéo:

CaCO; (X).evvvvnen 100 38,8
~ -
158,2
BaCOs3 (¥).eeeeee... 197 — ™~ 58,2
= x_ —-——38’8 = % Np.co = -—-—-————————58’2 100% = 60%
y 58,2 P 58,2 + 38,8
= PidpanC
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Cau 12: B¢ diéu ch& dudc hdn hdp 26 lit H; va CO ¢6 ti khdi hdi d6i véi metan
bing 1,5 thi thé tich H, vd CO cin 14y lan lugt la:
A. 4 litva 22 it B.22litva 41lit C. 8lit va 44 lit D. 44 lit va 8 lit
Hudéng din gidi
Ap dung quy tic dudng chéo ta cé:

Mit khdc Vi, + Veo =26 = Can 4 lit H, va 22 1it CO
= Pap an A.

Cau 13: Cho hdn hop gdm N, H; va NH; c6 ti khdi d6i véi hidro 1a 8. DAn hdn hop di
qua dung dich H,SOy dic du thi thé tich khi con lai modt nita. Thanh phan % theo
thé tich ctia mdi khi trong hdn hop lan Tugt 1a:

A. 25% N,; 25% H, va 50% NH; B. 50% N;; 25% H, va 25% NH,

C. 25% N,; 50% H, va 25% NH,; D. 35% N,; 15% H, va 50% NH;
Huéng din gidi

Khi di qua dung dich H,SO, dic, du toan bd NH; bi hip thy, do d6 thanh

phin % theo thé tich cia NH; 1a 50%.

Duing phuong phdp dudng chéo, M hén hop ban ddu = 8.2 = 16

NH;........... 17 — y /16— M
N, + H,....... ﬁ — ™ 1
161515
M =15 1a khdi lugng mol trung binh ctia hén hop N, va H,. Tiép tuc
dp dung phuong phdp dudng chégga co: 28 13
IR RN — s -
12 FST 2 — T~ 13
Vi, 1
= —Lt=- = %V =%V, =25%
\/H2 1 2 2

’ 2

= Péap an A.
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Dang 5. Toan vé da axit phan ng véi dung dich bazo
Cau 14: Thém 250ml dung dich NaOH 2M vao 200ml dung dich H;PO4 1,5M.
Mudi tao thanh va khdi lugng tuong @ng 14?2
A. 14,2 gam Na,HPOy,, 32,8 gam Na;PO,
B. 28,4 gam Na,HPOy; 16,4 gam Na;PO,
C. 12 gam NaH,POy; 28,4 gam Na,HPO,
D. 12 gam Na,HPO,; 28,4 gam Na;PO,
Hudéng din giai
Nyon _ 0,252 5

Tacd: 1< = == <
Ny,po, 0,2.,5 3

= Tao hdn hdp 2 mudi NaH,PO, va Na,HPO,.
Ap dung so d6 dudng chéo:

2
Na,HPO,; (x).......... 2 —
2 4 ( ) / 3

-5
n=—
/ ’
NaH,PO, (¥).......... 1 \%
= i:—2—1—3—=2 = x =2y
y 1/3

Ma x+y= Ny,po, = 0,3mol = x=0,2vay=0,1
= My, wpo, = 0,2.142 = 28,4 (g); MyaH,p0, = 0,1.120 =12 (g)

= Péap an C.

C4au 15: H4p thy hoan toan 2,24 (1) SO, (dktc) vao binh dung 300ml dung dich
NaOH 0,5M. C6 can dung dich & 4p sudt thap thi thu dugc m (g) chat rin.
Gid tri ctia m ]a:

A. 1,15 gam B. 11,5 gam C. 15,1 gam D. 1,51 gam
Hudéng din gidi
Ta c6: nSO2 = %-2—3— = 0,1 mol

NNaOH = 0,50,3 = 0,15 mol
Dngon _ 0,15
n302 0,1

= 1< =1,5 <2 = Tao 2 mudi NaHSO; va Na,S0s.
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Ap dung so dé dudng chéo:

NaHSO; (x)............ 1 0,5
\—-
n=15
N2a,SO;3 (V). 2 - ~~ 0,5
x 0,5
:>-—=——§—1 :>x--ymax+y—nSO =0,Imol = x =y = 0,05 mol
y

Vay: mpusi=0,05.84 +0,05.126 = 11,5 (g) = Pép 4n B.

Dang 6.  Xac dinh cdng thic ciia mot chat, tinh khéi lugng

ctia don chét hodc hén hgp
Céau 16: Cho m(g) hdn hgp gdbm Na,CO; va Na,SO; tdc dung hét vdi dung
dich H,SO,4 2M dur thi thu dugc 2,24 1it hdn hdp khi (dktc). Hdn hgp khi nay
c6 ti khoi d6i vdi hidro 1 27. Gi4 trj ctia m la:

A.11,6g B. 10,0g C.1,16g D. 1,00g.
Huéng din gidi
Na,CO; + 2HCl — 2NaCl + CO, + H,0
X X
Na,SO; + 2HCl — 2NaCl + SO, + H,0
y y
Ta co6: Mhhkh| =272=54 va Nphkhi = zﬁ' =0,1 mol
Ap dung s d0 dudng chéo: CO, (x).....44 10
/
54
SOz (y)....... 64 — ~~10
x 10
—=—=1 = x=y
y 10

Ma:x+y=0,1 = x=y=0,05mol
Vay: mpg=0,05.106 + 0,05.126=11,6 (g) = Dap an A.

Céu 17: Tif 1 tdn quing hematit (A) didu ch& dugc 420 kg sit. Tir 1 tin quing
manhetit (B) di€u ch&€ dugc 504 kg sit. Phai tron 2 quing trén vdi 6 16 vé
khdi lugng 1a bao nhiéu d€ dugc 1 t4n quing hdn hgp ma tir I An quing hdn
hgp nay diéu ch& dugc 480 kg sit?

A.5/2 B.4/3 C. 3/4 D. 2/5.
_ Huéng din giai
Ap dung sd dd dudng chéo:
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MA...cooenen 420 24
\ /
480
mg..........504 — ~— 60
m
:>—A—=gf1—:g = DPdp anD.
mg; 60 5

Chu 18: A 1a khodng Vit cuprit chita 45% Cu,0. B 1a khodng vat tenorit chifa
70% CuQ. Cin trdn A va B theo U 1& khéi lugng T = ma/mg nhu th& nao dé
dude quing C, ma tir 1 tdn quing C ¢6 thé diéu ché dudc t6i da 0,5 tdn dong
nguyén cha't. T ¢6 gid tri la:

A.5/3 B. 5/4 C.4/5 D. 3/5.
Huéng din gidi
Khdi lugng Cu c6 trong 1 tdn mbi quang 1a:
45 64.2

+ Quing A chia; —— x1000x
Quang 100 (44

= 400 (kg)

70 64
+ Quing B chita: — x1000x— = 560 (k
Quing 100 20 (kg)

+ Quing C chita: 0,5x1000= 500 (kg)

Ap dung sd dd dudng chéo: mu........... 400 60
\ /
500
Mmg..ooeeee 360 —7 100
m
Ma 00 _3 . papanD.
mg 100 5

Dang 7. Toan vé phén ing axit - bazo
Cau 19: Cho a lit dung dich KOH ¢6 pH = 12,0 vao 8,00 lit dung dich HCl c6
pH = 3,0 thu dudc dung dich Y ¢6 pH = 11,0. Gid tri clia a la:

A.0,12 B. 1,60 C. 1,78 D. 0,80
Hudng din gidi
Ap dung sd dd dudng chéo cho trudng hdp bazd du'ta c6:
Va [H'bd] [OH bd] — [OH" du]
[OH du]

[H" bd] + [OH du]

Vs [OH bd] /

&
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v, |OHy]|-[om; | 203
/N “]  Vua _ 10_3 10_3 = Vion= 1,777~ 1,78
Vg [H;d] + [OH;U] Vikon 107+107

= DPap dan C.

Céu 20: Tron 250ml dung dich hdn hgp HCI 0,08M va H,SO, 0,1M véi 250ml dung
dich Ba(OH), aM thi thu dugc 500ml dung dich c6 pH =12, Gi4 tri ctia a la:
A. 0,3M B. 0,15M C.0,12M D. 03M

Huéng din giai :

Ta c6:
Nong do H* ban ddu 1a: 0,08 + 0,01.2 = 0,1M
Néng d6 OH™ ban diu la: a M
Dung dich sau khi tron ¢6 pH = 12 (mbi trudng bazd) = Sau phan tng OH" du.
pH=12 = pOH=2 = [OH ]o = 107*M
Ap dung sd d6 dudng chéo cho trudng hdp bazo du ta cé:

Va: [H"bd] [OH bd] - [OH™ du]

~.
/\

Vi : [OH bd] [H" bd] + [OH du]

[OH du]

P _
v, ]_OHbd] - [OHdu:' 250 a-0,01
A S
Vg [Hﬁd] + [OHJU] 250 0,1+ 0,01

=a=0,12

B.BAI TAP AP DUNG
Céau 1: P& thu dugc dung dich HC1 25% cin 18y m; gam dung dich HCI 45% pha
véi m; gam dung dich HC1 15%. Ti 16 m,/m, 1a?

A.1:2 B. 1:3 C.2:1 D. 3:1.
Huéng din gidi
Ap dung so db dudng chéo:
|1 1) 45 ~ ’s - 10
My 15— T~120
— m 1 = Papan A
m, 2
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Céu 2: P& pha dugc 500ml dung dich nuéc mudi c6 ndng do 0,9% cin ldy V ml
dung dich NaCl 3%. Gi4 tri ctia V la:

A. 150 B. 2143 C. 285,7 D. 350.
Huéng din gidi
Ap dung so dd dudng chéo:
0 e 0 2.1
~ —
0,9
2R 3 7 TS0
VHZO 7
v 3
Ma: V, +V = 500 = V =150ml= Pdp an A.

Cau 3: Cin thém bao nhiéu nudc vio 60 gam dung dich NaOH 18% dé duge
dung dich NaOH 15%.

A. 12 gam " B. 11 gam C. 10 gam D. 9 gam
Hudéng din giai
Mg, o 3
15

3 :E:§ = my o= 12(g) = Pdp dn A.

Cau 4: Thé tich H,O nguyén chdt cAn thém vao 1 lit dung dich H,SO4 98%
(d = 1,84 g/ml) dé dudc dung dich mdi c6 néng do 10% la:
A. 14,192 (D) B. 15,291 (I) C. 17,291 () D. 16,192 ().
Hudng din giai
Ta cé: My4H,50, = d.V=1,84.1000 = 1840 (g)

Ap dung sd dd dudng chéo:
Mg v 0 88

1840 ooooo.... 98 — 10

m
H0 _ 88 m, o =16192ml
1840 10 2

= VH20 = 16192ml = 16,192 ()

= PdpdanD.
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Cau 5: Nhiét phan 4,385 gam hdn hop X gom KCIO; va KMnO,, thu dugc O,
va m gam chit rin gdm K,;MnOy4, MnO, va KCI . Toan bd ludng O, tdc dung
h&t vdi cacbon néng dd, thu duge 0,896 lit hdn hop khi Y (dkic) ¢ ti khdi so
vdi H, 12 16. Thanh phan % theo khdi lugng ctia KMnO, trong X 1a:

A.62,76% B. 74,92% C. 72,06% D. 27,94%
(Trich dé thi tuyén sinh Pai hoc khdT B ndm 2011)
Huéng din gidi

KCIO; —'" KCI + %oz
a [,5a

2KMnO; —"— KsMnO, + MnO, + O,

b 0,5b
2C + O, — 2CO (1)
0,015 0,03
C + 0, -»CO, (2)

0,01 0,01

Tacé: My =16.2=32; ny=0,04mol
CO (xmol): 28 12
N )
32 = —
PN y 4
CO; (ymol): 44 4
=> nco = 0,03 mol va nco2 = 0,01 mol.

Theo ptpt (1), (2) ta co: Znoz =0,015 + 0,01 = 0,025 mol
Ta cé hé:{ 1,5a + 0,5b = 0,025 N { a=0,01

122,5a + 158b =4,385 b=0,02
= %KMnO, = 22%4—91.100% =72,06% = Pap an C.

Cau 6: Khoi lugng dung dich KOH 8% cin 1dy cho tdc dung vdi 47 (g) K,O dé
thu dugc dung dich KOH 21% la:

A. 354,85 gam B. 250 gam C. 365,75 gam D. 400 gam.
Huéng din gidi
K;O + H,O — 2KOH
% (g) 2.56 (g)
100 (g) 119,15 (g)
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Ap dung so d8 dudng chéo:

47g...... 119,15 13
T~y 7
m(g)...co..... 8 — ~~ 98,15
47 13
o A

L m=35485(z) = PapinA.
m 9815 (&) = Dapdn

Cau 7: Hoa tan 2,84 (g) hdn hgp 2 mudi CaCO; va MgCO; bing dung dich HCI

dv, thu dugc 0,672 (1) khi (dktc). Thanh phin % vé khdi luvgng cia CaCO; 1a
A. 70,42%

B. 29,57% C.33,33% D. 66,67%.
Huéng din giai
Ta cé: nmmugi = Deg, = Oél =0,03 mol = _M-Zmugi = 2,84 = &
2 224 0,03 3
Ap dung so d4 dudng chéo:
CaCOs (x mol)....... 100 / %?-
204
3
MgCO; (y mol).........84 AN 139
x 3203
y 16/3

= %CaCO3 = ﬂ_

100% = 70,42%
100.2 + 84

= Pdp an A.

Cau 8: Liy V, (I) CO, va V, (I) CO tron déu dé thu dugc 24 (/) hdn hop CO, va
CO c6 ti khoi so v6i metan biing 2. Thé tich CO, cin 14y la:
A4 B.6() C.5() D.3 ().

Huéng din gidi:

Ta c6: My = 2.16 = 32

Ap dung sd a6 dudng chéo:
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v
O 2l v ¢ Veo=24
Voo 123 2
Ve =6(0)
= { % = DPédp 4n B.
Voo =18(D)

Céu 9: Hon hgp A gdm 2 khi NO va NO, c6 i khdi so véi hidro bang 17. Phin trim
vé khdi lugng ctia NO, trong hdn hdp khi la:
A. 66,18% B. 33,82% C.31,82% A D. 66,82%.
Huéng din giai
Tacé: My = 17.2=34
Ap dung sd db dudng chéo:

NO; (x mol)......46

NO (y mol)........ 30— T~ 12

- 5:~4—=1:>%Noz: 46.1

y 12 3 46.1+30.3

Céu 10: Hoa tan 4,59 gam Al biing dung dich HNO; thu dugc hdn hgp khi NO
va N,O ¢6 ti khdi hdi d6i v6i hidro bing 16,75. Thé tich NO va N,O (dktc)
thu dudc la: ”

A. 2,24 lit va 6,72 lit B. 2,016 lit va 0,672 lit

C. 0,672 lit va 2,016 lit D. 1,972 lit va 0,448 lit.
Huéng din giai

St dung phuong phdp bdo toan electron:

0 +3
Al - 3¢ —— Al

it—’—5—2:0,17 0,51 mol
27

100% =33,82% — Péap an B.

+5 ‘ +2

N + 3¢ ——> N®NO)

3x X
+5 +1

N + 24¢ —— 2N (N,0)

8y 2y 'y
Tacé: Mnn=2.16,75 = 33,5
Theo phuong phdp dudng chéo:
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b ORI 30 10,5

3x +8y =0,51 =0,090 |Vno=2.0161lit
Tacé:{ X+oy :>{x 3{ NO = PapanB.

X = 3y y =0,03 VN20 =0,6721it

Chu 11: Ti kh6i ciia hdn hop gém H,, CH,, CO so vdi H, bing 7,8. Dot chdy
hoin toan mdt thé tich hdn hgp nay cin 1,4 thé tich oxi. X4c dinh thanh phin
% vé thé tich ctia hén hgp?
A. 20%; 50%; 30% B. 33,33%; 50%: 16.67%
C. 20%; 60%; 20% D. 10%; 80%; 10%.
Huéng din gidi
Phuong trinh phén \tng:

H, + %02 — H,0

CO + %Op_ —> C02

CH; + 20, — C02 + ZHQO
Dua vio hé s& cin biing cla phdn ing, 4p dung sd d6 dudng chéo:
1 0.6
2
1,4
2~ T>~09

0.9 100% = 60%

N .. L
"YCHy T 06+ 0.9

Ta cé: '-I\;I_hh khi = 7,82 = 15,6
Ap dung sd db dudng chéo:

Vo, crevenee 16 __156- M
156 ___
Vinco H, 0,4
o 156-M 9 Mos
04 40

198



Cty TNHH MTV DVVH Khang Viét

Ti€p tuc 4p dung sd dd dudng chéo:

VCO , ’
= —==] = % V¢o =%VHZ =20% = Pap an C.
Hy
Cau 12: Hdn hgp gdm NaCl va NaBr. Cho hdn hgp tac dung véi dung dich
AgNO; du thi tao ra k&t tha c6 khdi lugng bing khoi lugng clia AgNO, da
tham gia phdn ¢ng. Thanh phin % theo khdi lugng ctia NaCl trong hon hop
dau la:
A. 25,84% B. 27,84% C. 40,45% D. 27,48%.
Huéng din gidi
NaCl + AgNO; —>AgCl{ +NaNO; (1),
NaBr + AgNO; — AgBri + NaNO; (2)
Khéi lugng ké&t tha (gdm AgCl va AgBr) bing khdi lugng AgNO;, do
dé khéi lugng mol trung binh clia 2 mudi k&t tha:
MagCis Agsr =Magno, =170 Va: Mer, g =170-108=62
Hay khéi lugng mol trung binh ctia 2 mudi ban déu la:
MnactNabr =23+ 62=85
Dung phudng phap dudng chéo, ta co:
NaBr........ 103 26,5
-~ —

85
NaCl....... 58,5 — ~~ 18

— %NaCl = — Naci 18.58,5

= 100% =27,84%
My My, (26,5.103)+(18.58,5)

= Pap dn B.

Cau 13: Cho 1,4 (g) hdn hdp X gdm CO, va SO, 19i cham qua 500ml dung dich
Ba(OH), 0,1M. Sau thi nghiém phai dung 250ml dung dich HCI 0,2M aé
trung hoa Ba(OH), du. % theo s6 mol ctia CO, va SO, trong hdn hgp X 1an
lugt 1a:

A.50% va 50% =~  B.40% va 60% C.30% va 70% D.20% va 80%.
Huéng dén gidi
Ta ¢6: nycy =0,2.0,25 = 0,05 mol ; NBa(OH), = 0,5.0,1= 0,05 mol
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Goi cong thitc oxit chung cia CO, va SO, la _}202 .

Sau phdn ng vdi cdc oxit CO, va SO,, Ba(OH), du
= Phin ¢ng tao mudi trung hoa.

X0, + Ba(OH), — BaXO,) + H,0 (1)

0,025 0,025
Ba(OH), + 2HCI — BaCl, + H;O 2)
0,025 0,05

Theo phéan Gng (2): Nga(OH), = 0,025 mol
= Ngyom, 1= 0,05 = 0,025 =0,025 mol

2 . _ - L4
Theo phan dng (1): n§02 = 0,025 mol = Mxo, = 0,0—25 = 56 g/mol

Dung phuong phdp dudng chéo, ta dugc:

CO,............ 44 .
\
56
SO;............ 64 — ~_12
Nco, 8

=322 gng, = 2100% = 40%
3 25

= %ngq, =100% — 40% = 60% = Dép én B.

Cau 14: A 1a quiang hematit chita 60% Fe,05. B 1a quing manhetit chita 69,6%
Fe;0,. Tron m, tdn quing A véi m; tAn quing B thu dudc quing C, ma tir 1 tdn
quing C c6 thé diéu ché€ dugce 0,5 tAn gang chita 4% cacbon. Ti 1& m,/m;, 14?

A. 572 B. 4/3 C.3/4 D. 2/5.
Huéng din gidi
Khdi lugng sdt (kg) 6 trong 1 1An mdi quing la:
< . 6 112
+ Quing A chia: l—6(—)—><l()0()>< 1—6_() =420 (kg)
69,6 168

x1000x —— = 504 (kg)

+ ing B chira:
Quing 100 232

+ Quing C chifa: 500 x(l —%): 480 (kg)

Ap dung sd dd dudng chéo:
paune g Macceeennn.. 420 24
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m
oM 242 Pdp 4nD.
mg 60 5

Céu 15: Trong tv nhién ddng c6 2 ddng vi 13 *Cu va *Cu. Nguyén ti khoi
trung binh ctia dong 1a 63,54. Thanh phin % khéi lugng clia **Cu trong
CuSO,1a (Cho S = 32,0=16) :

A. 39,83% B. 11% C.73% D. 28,83%
Hudéng din giai
Ap dung phuong phdp dudng chéo, ta c6:
% Cu (M =63)
~

o 146 ——> 73%
- =

. et

Cu (M =65) o ()’54 2> 27%
Xét trong 1 mol CuSOy, ta dé dang cé:

.63
Gomg, =030 1600, ~ 28 83%
“Cu 63,54 +96

= DPapanD

Céu 16: Hoa tan hoan toin m gam Na,O nguyén chdt vao 40 gam dung dich
NaOH 12% thu dugc dung dich NaOH 51%. Gi4 trj cia m Ia:
A. 10 gam B. 20 gam C. 30 gam D. 40 gam
Huéng din gidi:
Do c6 phédn ttng héa hoc
Na,O ——> 2NaOH

— Coi Na,Ola “Dung dich NaOH” ¢6 C% = —2—(22 100% =129%

Ap dung phuong phdp dudng chéo, ta cé:

Na,0129% 539 ——> | 3 2

5%
NaOH 12% BN

= PdpanB
C4u 17 : Cin bao nhiéu lit axit H,SO, (d = 1,84g/ml) va bao nhiéu lit nudc cit
(d = 1g/ml) dé pha thanh 9 lit dung dich H,SO, c6 d = 1,28 g/ml?
A 21itva 7 lit B.3litva6lit C.41itva 5lit D. 6 Iit va 3 lit
Hudéng dan gidi
Ap dung phuong phdp dudng chéo, ta cé:

78 ————> 2 — . 40
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H,0@d=1) 7 056——> 2 ——=6
\‘?\

_d=1 28
H,S0, (d=1,84)-"" T 028 s ] I
= DapanB
Cau 18: Cho 8.96 lit hdn hop CO, va NO; (dktc) hdp thu vao mot lugng dung
dich NaOH vira du tao thanh cdc mudi trung hoa, sau dé6 dem c6 can dung
dinh thu dugc 36,6 gam muéi khan. Thanh phan % thé tich mdi khi trong hdn

hgp ban diu la
A. 25% CO, va 75% NO,. B. 50% CO, va 50% NO;
C.75% CO; va 25% NO; D. 30% CO; va 70% NO,

Hudéng din gidi:
Sd d6 cdc phan @ng héa hoc:
INaOH + 2NO, — NaNO; + NaNO,
2NaOH +CO, — Na,COs;
T phan ¢ng, ta thdy:
— 69+85

- C& 1 mol NO, tao ra 1 mol hén hgp 2 mudi, c6 M = 5 =77
- C¢ 1 mol CO;taora 1 mol mudi Na,CO;¢6 M = 106.
— 36,6
- Mh(:mh(}p = 0.4 =9L5
Ap dung phuong phdp dudng chéo, ta c6:
Na,CO; (M = 106) . 13 ———=> 50%
. A :> —1\71 hén hgp = 9],5\/
(M=177) A 13— 50%
= PapanB
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Chuyén de 8.

PHUONG PHAP PO TH| TRONG GIAI TOAN HOA HOC
A.NOI DUNG PHUONG PHAP
I. NOI DUNG:
Cd s8 cia phuong phdp la viée sif dung db thi trong todn hoc dé€ gidi mot
s6 hé phuong trinh.

Trong héa hoc, mot s& dang bai ap dugc gidi dya trén cd s§ ndi dung clia

phudng phdp nay. DB6 la trudng hgp ma trong thi nghiém héa hoc cé hai

qud trinh lugng k&t tda tang din, sau d6 gidm dan d&€n hét khi lugng chat

phan @ng cé du.

II. PHAM VI AP DUNG:

C6 thé van dung phuong phdp nay trong héa hoc & cdc trudng hgp chi y&u

sau:

- Théi khi CO, vao dung dich chtta hidroxit ctia kim loai kiém thd.

- ROt tr tr dung dich kiém d&n du vao dung dich mudi nhém hoidc mudi
k&m.

- R6t tir tr dung dich axit d&n du vao dung dich mudi ¢é chita anion AlO,”
hodc ZnO,*".

III. PHUGNG PHAP CHUNG

- Céc bai tdp hda hoc gidi duge theo phudng phdp nay gém hai loai chii y&u
sau:
1. Tinh lugng chat da phan tng twong tng vdi lugng k&t tha thu dudc.
2. Tim diéu kién d€ kh&i lugng k&t tia thu dude 16n nhat, nhé nhat.

Dang 1: Thdi tir tir khi CO, dé&n du vao dung dich chita a mol Ca(OH), hoic
Ba(OH),. Sau phdn tng thu dugc b mol k&t tha.
Phuong trinh héa hoc clia nhitng phidn tng 1an lugt xdy ra nhu sau:
CO, + Ca(OH), — CaCO; + H,O (h
CO, + H,0 + CaCO; — Ca(HCOs), (2)
Dva vao phuong trinh phidn @ng ta vé duge db thi biéu dién sy bién ddi s6
mol k&t tda theo s6 mol CO,

S8 mol k€&t tha
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A

n»bmax = rlCa2+

a

b
X a y 2a "o,
% $6 mol CO,da phin dng 1a: x = b (mol)
y =2a — b (mol).

Dang 2: R6t tir tir dung dich kiém d&n du vao dung dich chita a mol mudi Al** hodc
Zn**. Sau phan tng thu dugc b mol két tha.

* Mudi AI'":

- Phudng trinh héa hoc ciia nhitng phan @ng lan lugt x4y ra nhu sau:
A" + 30H — AI(OH), (1)
Al(OH); + OH — AlIO;, +2H,0  (2)
Dua vao phudng trinh phdn tng ta vé dugc d6 thi biéu dién sy bi€n déi s
mol k&t tia theo s§ mol OH™

n‘Al(OH)_g
nJ,max nA13+
a_ ........................................... T
3 SO S HEN
i 3a y 4a no .- >
* SO mol OH™ da phdn ¢ng 1a:  x = 3b (mol)
y = 4a — b (mol).

* Mu6i Zn**:
- Phuong trinh héa hoc clia nhitng phdn tng lan lugt xdy ra nhu sau:
Zn** + 20H - Zn(OH); (1)
Zn(OH), + 20H" — ZnO," +2H,0 . 2)
Dvya vao phuong trinh phan @ng ta v& dugc dd thi biéu dién sy bi€n ddi s§
mol k&t tia theo s6 mol OH™
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Nzn0H),
A
ni,max nZn2+
B T R LR LT P, ‘
'
i
i
mmmmmmm e a2 2D
s i f o
i ' i
' : ! X
X 2a y dan

* 88 mol OH™ da phén ng 14: x = 2b (mol)
Xy =4a - 2b (mol).
Dang 3: R6t tr it dung dich axit d&n du vio dung dich chita a mol mudi AlO,”
hodc ZnO,”. Sau phan tng thu dugc b mol ké&t tia.
* Mudi AlO, ™
- Phuong trinh héa hoc ctia nhitng phin ¢ng 1dn lugt x4y ra nhu sau:
H* + H,0 + AlO;” — AI(OH), 0]
3H' + AI(OH); — AI™* + 3H,0 @
Dwa vao phudng trinh phdn tng ta vé dugc dd thi bidu dién sy bién ddi s&
mol két tia theo s& mol H

Ny max = IlAKb‘

* $6 mol H* dd phan tng 1a: x = b (mol)
y =4a - 3b (mol).

* Mudi ZnO,*:

- Phuong trinh héa hoc clia nhitng phén ¢ng 14n Iugt xay ra nhy sau:
2H" + ZnO,”” — Zn(OH), (1)
2H" + Zn(OH), — Zn** + 2H,0 (2)
Dya vao phudng trinh phdn @ng ta v& dugc db thi bidu dién sy bi&n dbi s
mol két tia theo s& mol H'
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N7n(0H),
A
N max Zn03”
A frmimmm .
1]
!
i
i
|3 >R edmmmmmemoDy ,
! 5 !
5 ; !
X 2a y 4a DH+

* S& mol H' di phdn ¢ng la: x = 2b (mol)
y = 4a — 2b (mol).
B.BAI TAP MINH HOA
Céau 1: Cho 10 lit (dktc) hdn hgp A g6m N, va CO, vio 2 lit dung dich Ca(OH),
0,02M thi thu duge | gam k&t tda. Phdn trim (theo thé tich) CO, trong hon

hgp A la:
A.2.24% va 15,86% B. 2,4% va 15,86%
C.2,24% va 15,68% D. 2,24% va 15,6%.

Huéng din gidi
* Phuong phap ty ludn:
Phuong trinh héa hoc clia nhitng phin @ng lan lugt xdy ra nhu sau:
CO, + Ca(OH); ——> CaCO; + H,;0O (N
CO, + H,0 + CaCO; —> Ca(HCOs), (2)
Ta c6: Nea(ot), = 2.0,02 = 0,04 mol

> Neyomy, ~ Neaco;

1
nCaCO3 = 166 = (0,01 mol

Vay xay ra 2 trudng hgp:
Trudng hgp 1: Chi ¢6 phdn tng (1) <> Ca(OH), du.
Theo phuong trinh ta ¢6: ne,opy, = Beuco, = 0,01 mol

Viy: Acé %CO, = 0—’(11]%2&5—><100% =2,24%-

Trudng hgp 2: Ca phin tng (1) va (2) déu xdy ra <> Ca(OH), hét.
Theo phuong trinh (1) ta c6: Neyco, ) = NeaOH), = 0,04 mol

= Meaco, (2) =0,04 - 0,01 =0,03 mol.
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Theo phudng trinh (1) va (2): S8 mol CO, = 0,04 + 0,03 = 0,07 mol
Vay: A c6 %CO, = %Qﬁx 100% = 15,68% - = Dép an C.
* Phudng phap d6 thi:
Duva vao (i 18 phdn wng & phuong trinh (1) va (2) ta vé& dugc dd thi bi€u dién
lugng k€&t tha thu dugc theo lugng CO, dd phén Wng nhif sau:

Neaco,
A
0,04 | = mim e 'Il¢1nax = DeaoH )9
0,01 A I
0,01

Dua vao db thi, néu sau phan tng thu dugc | gam k&t tia thi ta ¢6 ngay:
Truong hop 1: Tai A: S& mol CO, = 0,01 mol
Truong hop 2: Tai B: S6 mol CO, = 0,07 mol
= Pap an C.
Cau 2: R6t tir tir dung dich HCI 0,2M vao 100ml dung dich NaAlO, 1M thi thu
dugc 5,46g k&t tha. Thé tich dung dich HC1 da dung la:
A. 0,35 lit va 0,95 lit B. 0,35 lit va 0,90 lit
C. 0,7 lit va 0,19 it D. 0,45 lit va 0,95 lit.
Hudng din giai
* Phudng phap ty ludn:
5,46

Ta cé6: “NaA102 =0,1.1=0,1 mol; nAl(OH)3 = 73 = 0,07 mol
Phuong trinh héa hoc ciia nhitng phdn @ng lan lugt xdy ra nh sau:
H" + H,O + AlO,” — AI(OH); (D

3H* + AI(OH); — A" + 3H,0 )

Trudng hgp 1: Chi ¢6 phdn ng (1) <> AlO,” du.
Theo phudng trinh ta c6:
S& mol H' = S mol AI(OH); = 0,07 (mol).
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\ 0,07
Vay: Vo = 25=035 )

Trudng hgp 2: Ca phan dng (1) va (2) déu x4y ra <> AlO,” hét.

Theo phuong trinh (1) ta cé: nAl(OHh H= nAlO_ = 0,1 mol
. 2

= Dajomy, (2)=0,1-0,07 =0,03 mol.

Theo phuong trinh (1) va (2):
S6 mol H = 0,1 + 3. 0,03 = 0,19 (mol)

Vay: Vyq = 9(%:0,95 () = Pap an A,

’

* Phuong phdp d6 thi:

Najon),
A
0,1 f=mmomm A.-{-A_nmﬁx: s
0,07 --------~ ¢Ceeienna TS ,
0,07 0,1 0,19 0.4 n

H+

Dva vio ti 1& phdn ¥ng & phudng trinh (1) va (2) ta v& dugc dd thi biéu dién
lugng két tha thu dugc theo lugng H' dd phan ¢ng nhu trén. N&u sau phin
ng thu dugc 5,46g két tda thi:

Truong hop 1: Tai A: S6 mol H = 0,07 mol = V,;, = %927— =0,35 ()
N . ” + 0,19
Truong hgp 2: Tai B: SO mol H™ = 0,19 mol= V= 07 =0,95 ()

= Dap 4n A.

Céu 3: Hoa tan 26,64 gam Al,(SO4);.18H,0 vao nudc dudge dung dich A. Cho
250ml dung dich KOH tic dung hé&t v6i A thi thu dudc 2,34 gam két tda.
Noéng do ctia dung dich KOH 1a :

A. 0,36M B. 0,36M va 1,16M
C.1,6M D. 0,36M va 1,6M
Huéng din gidi

* Phuong phap t¢ ludn:
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 2x26,64

Ta cé: n VA = =(,08 (mol).
Al Aly(SO4)3.18H,0 666
nAKOH)3 = —2,’;?4 = 0,03 (mol)
Phuong trinh héa hoc ctia nhitng phan ¢ng 14n lugt xay ra nhu sau:
A" + 30H™ — AI(OH), (1)
Al(OH); + OH™ —» AlO, + 2H,0 (2)

Trudng hgp 1: Chi ¢6 phdn tng (1) < Al** du.
Theo phuong trinh ta ¢6: = 3"Al(()H); = 3.0,03 = 0,09 mol

0,09
Viy: [KOH] = =—==0,36 (M
y: | I 0.25 (M)
Trudng hgp 2: Cd phin dng (1) va (2) déu xdy ra <> AI** hél,
Theo phuong trinh (1) ta ¢6: nAl(()Hh (N = nAI3+ = 0,08 mol

= Naomy, (2) =0,08-0,03=0,05 mol.

Theo phuong trinh (1) va (2):
S8 mol OH™ = 3.0,08 + 0,05 = 0,29 (mol)
0,29
Vay: [KOH] = —Z=1.16 (M)-
ay: [ ] 0.25 (M)

= BPap 4n B.
* Phudng phap dé thi:
Dua vao ti 1& phdn tng & phuong trinh (1) va (2) ta v& dude dd thi bidu dién
lugng két tha thu dugc theo lugng OH™ da phan dng nhy sau:

NAyony,
A
nl.max n APt
0’08 B B I I R R I 7
! B
0,03 [oeeii s N _
0,09 024 029 032 n

OH~

N€u sau phén ing thu dugc 2,34 gam kél tia thi dva vio dd thi ta c6 ngay:
Truong hop 1:
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Tai A: S6 mol OH™ = 0,09 mol = [KOH] = g g? =0,36 (M)

Trudong hop 2:

Tai B: S6 mol OH™ = 0,29 mol = [KOH] = g 22 =L16 (M)

= BPap an B.
Cau 4: DAn V lit khi CO; (dktc) vao 300ml dung dich Ca(OH), 0,5M. Sau phin
tng thu duge 10 gam k&t tha. V c6 gid tri la:

A. 224 it B. 3,36 lit C. 4,481t D. Ca A va C ding.
Huéng din gidi
* Phudng phap ty ludn:
., 10
Ta cé: »nCuCO3 =~l—&)— = 0,1 (mol); nC,d(OH)2 =0,5.0,3 = 0,15 (mol)

Ta thay: Neaon), # Neyco, = Xét 2 trudng hgp.

# Trudng hgp 1: Chi xdy ra phdn tng tao mudi CaCOs.
CO, + Ca(OH), — CaCOil + H,O
0,1 0,1
= Vo, = 0,122.4=2,241it,

* Trudng hop 2: Xdyraca 2 phan tng tao 2 mudi CaCO; va Ca(HCO3),.
CO, + Ca(OH), — CaCO;{ + H;O

0.1 0,1 0,1
2C0O, + Ca(OH); — Ca(HCOs),
0,1 0,05

= nCOZ phaning = 0,14+ 0,1 = 0,2 (mol) = VCO7 =0,2.22,4 = 4,48 liL.

= Dap dn D.
* Phuong phap dé thi:

Neaco,
A

nimax = nCa(OH)g =0,15

0,15

0,1
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Dura vao db thi, ta c6:
Truong hop 1. Tai A: S6 mol CO, = 0,1 mol = VCO2 =0,1.224=2241lit.

Truomg hop 2: Tai B: S6 mol CO, = 0,2 mol = VCO2 =0,2.22,4 = 4,48 lit.

= Pdp an D.

Céau 5: R6t tir tir dung dich Ba(OH), 0,2M vao 150ml dung dich AICl; 0,04M
dén khi thu dugc lugng két tha 16n nhdt, nhd nhat. Thé tich dung dich
Ba(OH), da dung tuodng ng la:

A. 45ml va 60ml B. I5mlva45ml C.90ml va 120ml D. 45ml va 90ml.
» Huéng din gidi
* Phuong phap ty ludn:
Ta c¢é: Daicl, = 0,04.0,15 = 0,006 (mol)

Xét 2 trudng hgp:
* Trudng hgp 1: D€ thu dugc Iugng két tia 16n nha't thi chi x4y ra phan tng:
3Ba(OH), + 2AICl; — 2A1(OH);4 + 3BaCl,
0,009 0,006
= Vguom, = 0999 _ 0,045 (1) = 45ml
* Trudng hgp 2: Lugng k&t tha nhd nhat khi lugng két tia sinh ra bi hoa tan
trd lai:
3Ba(OH), + 2AICl; —» 2AI(OH)3\L + 3BaCl,
0,009 0,006 0,006
2AI(OH); + Ba(OH), — Ba(AlO,), + 4H,0
0,006 0,003
= Ngyomy, minane = 0,009+ 0,003 = 0,012 (mol)

0,012
Ba(OH)y —

= 0,06 (/) = 60ml = Dap dn A.

=V

* Phuong phép d6 thi:

N ajomy,
A

0,006

v

0,018 0,024 Do
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Dua vao dd thi ta c6 ngay:
Truong hop 1: Lugng két tha 16n nhat: noL = 0,018 mol

0 018
= NpyoHy, = = 0,009 (mol)
0,009
= Vaaony, = g5 = 0:045 () = 45(mD)

Truong hop 2: Lugng két tia nhd nhat: N = 0,024 mol

0,024 0,012

= Ngyomy, =~ = 0,012 (Mo = Vi, o), = 0 ——-2-0,06 (/) = 60ml

= Pdp an A.
Cau 6: R6t tir tir dung dich HCI 0,1M vao 200ml dung dich KAIO, 0,2M. Sau
phéan @ng thu dudc 1,56 gam két tia. Thé tich dung dich HC1 da dung la:

A. 0,2 lit va 1 lit B. 0,4 litva I lit
C. 0,2 litva 0,8 lit D. 0,4 lit va 1,2 lit.
Huéng din gidi
Ta cé: Ngalo, = 0,2.0,2 = 0,04 (mol)
1,56
n =-——=0,02 (mol
AOH); ~ T7g (mol)
* Phudng phédp dé thi:
DAl OH),
4
0,04 |- v Dymax = a0z
A E B
0,02 | ----— f-=----- memmmmmomomosmeeS g
0,02 0,04 0,1 0,16 n..
Dua vao db thi ta cé:
. . _— _ 0,02 _ ]
Truong hop 1: Tai A: nH+ =0,02 mol = V= O = 0,2 ()
\ Cmim 0L_
Truong hop 2: TaiB: nH+ =0,lmol = V= —6—— =1()

= PdpénA.
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Céau 7: Cho m (g) Na tan hét trong 100ml dung dich AL, (SOy); 0,2M. Sau phédn
trng thu dugc 0,78 (g) két tha. Gid tri chia m la:
A. 0,69g B. 3,45¢g C. 1,69¢ D. A va C diing.
Huéng din gidi
Ta cé: M AL (50403 = 0,2.0,1 = 0,02 (mol) = n 5= 0,04 mol
0,78
n = -2 =(,01 (mol
AKOH); 78 (mol)
Phuong trinh phédn @ng:
Na + H,O — NaOH + %Hz )
Al(SO4); + 6NaOH — 2AIOH);d + 3Na,SO,
Al(OH); + NaOH — NaAlO, + 2H,0
* Phudng phap a6 thi:

N aloH),
A
D = 100 = 0.04
0’04 ..................................... . - .
0,00 oo, S R B
0,03 0.12 0,15 0,16 1

OH™
Duya vao dé thi ta c6 ngay:

Truong hop 1: Tai A: nOH* = 0,03 mol
Theo phan ing (1): ny, = nOH_ =0,03 mol = my, =0,03.23 =0,69 (g) .
Truong hop 2. Tai B: n()H‘ = 0,15 mol
Theo phan tng (1): nn, :nOH_ =0,I5mol = my, =0,15.23 =345 (g)
= Pap dn D.
C.BAITAP AP DUNG
Cau 1: Hoa tan h&t m gam ZnSO, vao nudc dude dung dich X. Cho 110ml dung
dich KOH 2M vao X, thu dugc a gam két tda. Mat khdc, n€u cho 140ml dung
dich KOH 2M vao X thi ciing thu dudc a gam két tha. Gid tri cia m 1a
A. 20,125. B. 12,375. C. 22,540. D. 17,710.
(Trich dé thi tuyén sinh Pai hoc khdi A)
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Huéng din gidi
Ta ¢6: ngon( 1 =2.0,11 = 0,22 mol
nkon 2)= 2.0,14 =0,28 mol
Goi s6 mol Zn>* 12 x mol = n!,,, = x mol va sé mol OH" can dé lugng k&t

tha 16n nha't 13 2x mol.

NznoH),
'y
ni,max nzn2+
o [P P :
ez A ;
0,22 2x 0,28 1

OH™
Dua vao d thi ta ¢6: 2x — 0,22 = 0,28 — 2x = x = 0,125 mol
= My, =0.125.161 = 20,125 (g)
= Ddp én A.
Cau 2: Cho V lit dung dich NaOH 2M vao dung dich chifa 0,1 mol AL(SO,4); va
0,1 mol H,SO, d&n khi phan ing hoan toan, thu dugc 7,8 gam két tha. Gid tri
16n nhét ctia V dé thu dudc lugng két tia trén la:

A. 0,45 B. 0,35 C.0,25 D. 0,05.
(Trich dé thi tuyén sinh Pai hoc khdi A)
Hudéng din gidi
7.8

Ta cé: nAl(OH)3 = ~7§ = 0,1 mol
n =0, mol = n =0,2 mol
A12(504 )3 Al3+

Phudng trinh phdn @ng:

2NaOH + HzSO4 "—) Na2804 + 2H20 (1)
0,2 0,1
6NaOH + AL(SO04); — 2AI(OH);d + 3Na,SO, 2)

NaOH + Al(OH); — NaAlO; + 2H,O (3)
* PP thi ciia phan ng (2) va (3):
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2
N A1OH), _
0,2 |- mimmimm e n¢max - nA]3+

0 06 0.7 08 1
Dua vao dd thi ta ¢6:
P& thu dugc 7,8 gam k&t tha AI(OH); thi gid tri 16n nhat clia OH™ 1a tai A va

n(')H_ = 0,7 mol, k&t hgp v6i phuong trinh phan @ng (1), (2) ta ¢o:

= n _=02+0,7=0,9mol
OH

0,9 ,
= Vygon =5 = 045 1t

= DPap an A.
Cau 3: Trong 1 binh kin chita ddy 15 lit dung dich Ca(OH), 0,01M. Syc vao binh lugng
CO: ¢6 gid tri bién thién trong khodng 0,02 mol < Neo, < 0,12 mol.

Vay khoi lugng két tha thu dude bi€n thién trong khodng nao?

A.0(g) dén 15 (g) B.2(g) d&n 12 (g)
C. 2 (g)dén 15 (g) D. 12 (g) dén 15 (g).

Hudéng din gidi
Ta cd: nCU(OH)2 =15.0,01 = 0,15 (mol)

* Phudng phap d6 thi:

& Neaco — ,
0,15 |- - _(-.i ............. ‘nimax— nCaz+
R 25
0,02 L, P
0 0,02 0,12 0,15 0,3 Neo,

Dua vao do thi, ta ¢6:
0,02 mol < Neuco, <0,12mol = 2(g) < Meyco, < 12(g)

—> Dap dn B.
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Céu 4: Suc V lit khi CO, (dktc) vao 1,5 lit dung dich Ba(OH), 0,1M thu dugc
19,7g k&t tha. Gid tri 16n nhit ctia V la:
A. 5,61t B. 2,24 lit C. 3,36 lit D. 4,48 lit.
Huéng din giai
19,7

—— =0,1 (mol
7 ( )

Ta c6: DpyoH), = 0,1.1,5 = 0,15 (mol); nBaCO3 = T

* Phuong phap dé thi:

Ng.00,
A

0,15 ...................... - Ba?

B

0 0,15 0,3 Dco,
Dua vao dd thi: D€ thu dugc k&t tia 16n nha't thi:
nC02 = 0,15 mol = VCO, =0,15.22,4 =3,36lit = Pap an C.

Cau 5: Dung dich hdn hgp X gdbm KOH IM va Ba(OH), 0,75M. Cho tir tir dung dich
X vao 100ml dung dich Zn(NOs), 1M, thay can dung it nhat V (ml) dung dich X
thi khong con k&l tda. V ¢6 gid tri la:

A. 120ml B. 160ml C. 140ml D. 180ml.
Huéng din giai
Ta c6: nZn(NO3)2 =0,1.1=0,1 (mol) = nan+ = 0,1 (mol)
nkoy = V (mol)

} = 2n__=2,5V mol
Dgaom), = 0,75V (mol) OH

Lugng k&t tia Zn(OH), khdng cOn nghia la da bi tan trd lai hét.
* Phudng phap db thi:

A
NznoH),

O,l L

n =0,1

n Imax ~ Zn2*

v

0 0,2 0,4 no.-
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Duya vao db thi: P& k&t tha tan h&l thi: o= 0,4 mol

= 25V=04 = V=0,161lit = DPdp anB.
Céu 6: Mot dung dich chita x mol KAIO, tac dung véi dung dich chita y mol
HCI. Piéu ki¢n d¢ sau phin tng thu dugc k&t tha 16n nhat Ia:
A x>y B.y>x C.x=y D. x <2y.
Hudng din giai:
* Phuong phap d6 thi:

Najony,
A

Dymax = By,

X 4x n
Dua vao dé thi ta ¢6:
D¢ thu dugc lugng k&t tia 1dn nh4t thi didu kién: x = y=> Pdp 4n C
Cau 7: Tron dung dich chita a mol AICI; véi dung dich chita b mol NaOH. Bé
thu dugc k& tha thi cdn ti 16:

A a_1 g as1l ca .l pa-1
b 4 b 4 b 4 b 3
Hudéng dan giai
* Phuong phap dd thi:
N yony,
A
Ny max = 1, 3+
a ............................................. ‘
; nOH;
0 3a 4a -

Duya vao db thi ta ¢6:

2 - 5 N l ’ 2,
bé thu duge k&t tha thi: nOH_ <4a hayb<4a = % > 7 = Pép an B.
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Kjj thudt gidi nhanh BTTN Héa dai cuong - v6 co - Pé Xudn Hung

Cau 8: Mot dung dich hdn hgp chita a mol NaAlO; va a mol NaOH tic dung véi
dung dich chita b mol HCI. Bidu kién d& sau phdn ting thu dudc ket tia la:
A.a=b B.a=2b C.a<b<4a D.a<b<5a.

Hudng din giai
Khi cho dung dich NaAlO, va NaOH vao dung dich HCI xdy ra cdc phan

Ung:

HClI + NaOH — NaCl + H;O (N
a a

HCl + NaAlO, + H,O — AI(OH); + NaCl (2)
3HCI + AI(OH); — AICl; + 3H:.O , (3)

* PO thi cho phudng trinh phan iwng (2), (3):

N AOH),
A

sy

a 4a H*
Dua vao db thi ta ¢6:
P& thu duge Iugng k&t tha & phin dng (2), (3) thi diéu kién:

0< < 4a k&L hgp véi han tng & (1)
nOH_ a k&t hgp vdi nOH_p ning ¢ (1)
= a< nOH_<5a hay a<b< 5a = DépanD.

Cau 9: Thém dung dich HCI vdo dung dich chira 0,1 mol NaOH va 0,1 mol NaAlO,.
Khi k&1 tha thu duge 1 0,08 mol thi s6 mol HCI di dung la:

A. 0,08 mol hoic 0,16 mol B. 0,18 mol hodc 0,26 mol
C. 0,26 mol D. 0,16 mol.
Hudng din giai
Phéntng: HCl + NaOH — NaCl + H;O )
a a
HCl + NaAlO. + H.O — Al(OH); + NaCl 2)
3HCI + Al(OH); — AlCl; + 3H.O (3)
* Po thi:
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AKOI),
0.1 'nimax = nA|()2-
0,08} ===t 70 LT

0 0,08 0,1 0,16 0,4 n

Dua vao dd thi va vao phuong trinh phan tng (1) ta ¢6:
Truong hgp 1: Tai A: nyc; = 0,08 + 0,1 = 0,18 mol
Truong hgp 2: Tai B: nyey = 0,16 + 0,1 = 0,26 mol

= Pap an C.

Cau 10: Cho 18,6 (g) hdn hgp gdm Zn va Fe tic dung vira dii véi 7,84 lit Cl,
(dktc). LAy sdn phﬁ’m thu dudgce hoa tan vao H,O rdi cho tdc dung vdi dung
dich NaOH IM. Thé tich dung dich NaOH cin diing d& lugng k&t tha thu
dugc 1a 16n nhat va nhd nha't 1an luot 1a:

A. 0,7 litva 1,1 lit B. 0,1 lit va 0,5 lit
C.0,2litva 0,5 Iit D. 0,1 litva 1,1 lit.

Huéng din gidi
bit nz, = x mol va ng. =y mol.
Phan @ng: Zn + Cl, — ZnCl,

X X X
2Fe + 3CL — 2FeCl,
y 1.5y y
65x +56y =18.6 [ x =0,2 = ZnCl, : 0,2 mol
7,84 _
5= 1y 0,1= FeCl, : 0,1 mol

* ZnCl, va FeCl, tdc dung vdi dung dich NaOH:
FeCl; + 3NaOH — Fe(OH)3d + 3NaCl (1)
0,1 0,3
ZnCl, + 2NaOH — Zn(OH),d + 2NaCl (2)
Zn(OH), + 2NaOH — Na,ZnO, + 2H,0 (3)

* D& thi cia phuong trinh phan dng (2), 3):
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N7noOH),
A

0,2 ................... -

B
Lt

0 0.4 0.8
Dua vao db thi, ta c6:
Truong hop 1: D& thu duge k€&t tha 16n nhi't (2dm Fe(OH); va Zn(OH),) thi:

n()H“

0,7
n . =04 +03=07mol= Vyoy =—==07 ()
Truong hop 2:
DPé thu duge k&t tha nhd nhat (chi cé6 Fe(OH)s; Zn(OH); bi tan hét) thi:
1,1
n,, =08+03=LImol= Vo ==-=110

= Pap an A.
Céu 11: Trong mdt c6c dung 200ml dung dich AICl; 2M. Ré6t vao cbc¢ 200ml
dung dich NaOH c6 ndng d6 a M, ta dugc mot k&t tha. Pem séy k&t tia va
nung d&n khdi lugng khdng ddi duge 5,1 (g) chdtrdn. Gid tri cla a la:

A.1,5M B.1.5SMva3M C.3M D. 1,5M va 7,5M.
' Huéng din gidi
Ta c6: Dajcly = 0,2.2 = 0,4 (mol)
51
nA1203 = F)E = 0,05 (mol)

2AIOH); —“> ALO; + 3H,0
0.1 0.05
* Phuong phap d6 thi:

&
D ajom),

0,4

0,1
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Dua vao d6 thi ta ¢é:
Truong hop 1.

. 3
Tai Ain = 0,3 mol = [ NaOH | 203 sm
OH 0,2
Truong hop 2:
_ 1,5
TaiB:n_ =15 mol=[NaOH]| == =7,5M
OH 0,2

= Pdp an D.

Cau 12: Cho 5,6 lit hdn hdp X gdm N, va CO, (dktc) di chdm qua 5 lit dung dich
Ca(OH), 0,02M d¢€ phan ¢ng x4y ra hoan toan thu dudgce 5 (g) k&i tha. Ti khoi
hdi ctia hdn hgp X so v6i H, 1a:

A. 15,6 B. 18,8 C. 21 D.Ci A va B.
Huéng din gidi
Ta ¢6: Dy OH), = 5.0,02 =0,1(mol) ;

- ' 5,6
Ncaco, = 100~ 0,05 (mol) ; ny, y = SV 0,25 (mol)

Khi cho hon hgp N, va CO; vao dung dich Ca(OH), chi ¢6 CO, tham gia phan tng:
* Phuong phap do thi:

4 "caco,
()’l ..................... n‘Lmax = nﬂa2+
0,05 A -------- AN .B
0 0,05 0,1 0,15 02 ngo,

Dva vao dé thi, ta ¢6:
Truong hop 1:
Tai A: NG, = 0,05 mol = ny = 0,25 - 0,05 = 0,2 mol
20 2

10,0544 +0,2.28

= dppxm, = 0.252

15,6

Truong hop 2:
0,25 - 0,15 = 0,Imol

Tai B: Neo, = 0,15 mol = ny,
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_0,15.44 +0,1.28

= dypxm, = 0.252 =18,8 = Pdp an D.

Cau 13: Nhiét phan 20 (g) mudi cacbonat kim loai héa tri 2 thu dudc khi A va
chd't rin B. Cho toan bd khi A vao 150ml dung dich Ba(OH), IM thu dugc
19,7 (g) k&t tha. Cong thirc chia mudi cacbonat 1a:

A. CaCO; B. BaCO; C. FeCO; D. MgCO:;.
Hudéng din gidi
. _ _ _ _ 19,7
Ta cé: nBa(OH)2 =1.0,15=0,15 (mol) ; nBaC03 = —1-97 = 0,1 (mol)

Phuong trinh phan tng: RCO; ———'3——> RO + CO, (D)
* Phuong phap db thi: '

Npaco,
2
015 |- mrmmimimmimimmies ‘nl,max:nBa(OH)Z
0,1 f---nm----- Al N8
0 01 0,15 02 03 Dco,

Duya vao dd thi, ta cé:
Trudong hop 1:
Tai A: “co.z = 0,1 mol

Theo (1): nRCO3 = nCO2 = 0,1 mol

= g—(—)l— =200 (g/mol) = Mg = 140 (loai).

’

= Mgco,

Truong hop 2:
Tai B: Neo, = 0,2 mol

Theo (1): NRco, = nco2 = 0,2 mol

20
RCO3 ~ (35

)

=M =100 (g/mol) = Mp = 40 = RCO;la CaCOs.

= Pdp dnA.
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Céu 14: Hoa tan hoan toan 11,2 (g) CaO vao H,O ta dugc dung dich A. N&u cho
khi CO; suc qua dung dich A va sau khi k&t thiic thi nghiém thay ¢6 2,5 (g)
k&t tha. Thé tich CO, tham gia phin wng la:

A. 0,56 licva 2,24 lit B. 0,56 lit va 8,4 it
C. 0,65 lit va 8,4 lit D. 0,6 lit va 2,24 lit.
Hudng din gidi
. 11,2 _ 2,5 \
Ta ¢é: Neyo = -—5—6~— =0,2 (mol) ; nCHCO3 = m = 0,025 (mol)
Phudng trinh phdn tng: CaO + H,O — Ca(OH),
0,2 0,2
* Phuong phap d6 thi:
1‘303003
0 - .ni/max nCa(OH)2 = 0,2m01
A !
0,025 poaf---mmmmmmmm e ,
0 0,025 0,2 0375 04 ngp,

Dva vao dé thi, ta ¢6:
Truong hop 1:
Tai Aingo, = 0,025 mol = Ve, =0,025.22,4 = 0,56 ()

Truong hop 2:
Tai B:nCoz = (3,375 mol = VC02 =0,375.22,4 = 8,4 (/)

= DbipanB.
Cau 15: Hoa tan 3,9 (g) AI(OH); bing 50ml dung dich NaOH 3M dudc dung
dich A. Thé tich dung dich HCI 2M cAn cho vao dung dich A d€ xudt hién trd
lai 1,56 (g) k€t tda la:

A. 0,02 it B. 0,24 lit
C. 0,02 lit hodc 0,24 lit D. 0,06 lit hoac 0,12 Iit.
Hudéng din giai
. 3,9
Ta c6: D AlOH); = e 0,05 (mol) ; nyuon =0,05.3 =0,15 (mol)
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Phanitng: AI(OH); + NaOH -» NaAlO, + 2H,O

0,05 0,05 0,05
= Sau phdn &ng NaOH du va ny,onae = 0,15 = 0,05 = 0,1 mol
NaOH du : 0,1 mol

Viy dung dich A gdm:
NaAlO, :0,05mol

. 1,56
Ta c6: .lAI(()H)3 = %— = 0,02 (mol)

Khi cho dung dich HCI vao dung dich A thi x4y ra cdc phin Gng:

HCl + NaOH — NaCl + H,0 (1)
0,1 0,1
HCl + NaAlO,+ H,0 — AI(OH);¢ + NaCl (2)
3HCI + AI(OH); — AICL;, + 3H,0 (3)
* Po thi ciia phan Wng (2); (3):
Ao,
005 __ Flimax = Do, T 0,05
i B
0,02.,-._A:_. ..... S RSRITIT IS . T
0 002 005 0.14 0.2 nH:

Dua vao dd thi va vio phuong trinh phén @ng (1) ta c6:

Truong hop 1:
0,12

Tai A: nyey = 0,02+ 0,1 =0,12mol = V. = = 0,06 (1)
Truong hop 2:
. 0,24
Tai B: ey = 0,14 +0,1 =024 mol = Vyy = == =0,12()

= Pap an D.
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Chuyén d¢ 9.

PHUONG PHAP GIAI TOAN CO,, SO, TAC DUNG VG
DUNG DICH KIEM - MUBGI CACBONAT

A.NOI DUNG PHUONG PHAP

+

.
¥

1.

Gidi: VGi bai todn nay thi chiing ta chd ¥ dén gid tria, b,

Chi ¢ DE gidi duge bai todn dang nay chiing (a cAn hidu:

Bai todn CO,, SO, din vao dung dich kiém:

Pua s6 mol kiém v& s§ mol cia ion OH™, sau d6 vi€t PTHH, tinh theo
PTHH d5: C6 2 dang bai todn

Bai todn thudin: Cho chdt tham gia phdn Gng, tim sdn phim: V§i bai todn
loai nay ta chi can tinh ti s6 mol gita OH™ va CO, (S0,)

n__
Pitk = -2 Khij d6 néu:
o,

k <1 sdn phi'm thu dugc 12 mudi axit, tic 1 chi xdy ra phén @ng:
OH™ + CO, —» HCO;~ (D
k>2 sdn phdm thu dugc 12 mudi trung hoa, tic 1a chi xdy ra phan dung:
20H +CO, —» CO" + H,0  (2)
1 < k <2:sin phdm gbém cd 2 mudi, tic la xdy ra cd (1) va (2), khi d6 lap
h¢ phuong trinh theo s6 mol CO, va s6 mol OH™ s& tim dudc s6 mol 2
mudi.
Ba,. ~in nghich: Cho sdn phdm, hdi chal tham gia phén Gng:
VD: ¢ 70 x mol CO, tdc dung vdi a mol OH" tao thanh b mol két tda (b
mol mudi trung hda). Tim gid tri x bi€l a, b.

NCu a = 2b thi bai todn rit don gidn x = b

NG a > 2b thi bai todn ¢6 thé ¢6 2 ddp s0 vi xdy ra 2 truding hop

+ Trutng hop 1: OH du, tdc 1a chi x3y ra phdn tng (2). Vayx =b
+ Trutng hop 2: X4y cd 2 phdn tng (1), (2). VAyx=a-b

Cho dir dau bai cho CO;, hay SO, tac dung v6i 1 hay nhidu dung dich kidm
thi ta ciing dua hé&t v& s6 mol OH~
N&u bai todn yéu cdu tinh s6 mol k&L tia thi gitta s6 mol CO:> (SO5¥) va

24 . N , ~ 3 ~ ~ e Kl s . 2
Ba™ ( Ca2+) 1on nz ¢ ¢6 sO mol nhd hon thi s6 mol két tiia tinh theo ion dé.

[hi hap thy sn phdm chdy vao dung dich bazd nhat thi€l phai x4y ra sy
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ting gidm kh&i Iugng dung dich. Thudng gip nhdt 1a hip thu sén phim
chdy biang dung dich Ca(OH), hoidc dung dich Ba(OH),. Khi dé:
Khdi lvgng dung dich tdng = Mgy thy — Mit i
Khd'i Ivgng dung dich giam = My 6o — Mudp thy
+ N&U Myga> Mg, thi khoi lugng dung dich gidm so véi khdi lugng dung

dich ban diu.
+ NEU My o < Mco, thi khéi lugng dung dich ting so vdi khdi lugng dung

dich ban dau.
2. Bai todn vé mudi cacbonat:
Khi cho & fir dung dich HCl vao hdn hgp mudi cacbonat va
hidrocacbonat, phén \tng xdy ra theo trinh ty:
Pdutién: H" + CO5 — HCO5
Saudsé: HCO; + H — CO; + H,0

B.BAI TAP MINH HOA

Cau 1: Hn hgp X gém Na, Ba, Na,0O va BaO. Hoa tan hoan toan 21,9 gam X
vao nudc, thu dude 1,12 lit khi H, (dktc) va dung dich Y, trong dé ¢6 20,52
gam Ba(OH),. HA4p thy hoan toan 6,72 lit khi CO, (dktc) vao Y, thu dugc m

gam k& tha. Gid tri clia m la

A. 23,64 B. 15,76 C.21,92 D. 39,40
(Trich dé thi tuyé’n sinh Pai hoc khdi A nam 2013)
Hudng dan gidi:
Na: x (mol)
Qui ddi X vé {Ba
O:y (mol)
Na —» Na® + le 0 +2¢— 0"
X =X X y—; 2y
Ba— Ba™ +2¢ - 2H,0 + 2e—> 20H + H,
0,12 0,24 0,1 « 0,05

- Apdung PLBT e:a + 0,24 =2b+0,1 (1)
mhhX = mBa + mNa + mO
=0,12x137 + 23x + 16y = 21,9 (2)
T (1),(2): x =y = 0,14 mol
¥ nOH =0,14 + 0,12.2 = 0,38 mol; nCO, = 0,3mol
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n
.o a - Xx+2
e Liptile —H_ = y

fco,  Peo,

=1,27 = phin tao ra 2 mudi

HCO; :a(mol) J“ +b= Bco,
: =

= a=0,22 ;b=0,08
CO%' :b(mol) l“+2b:n

OH™
Ba™ + CO;* — BaCO,4!
0,08 0,08
e m(BaCO,;)=0,08.197= 15,76 = Dip 4n B
Céau 2: Suc 4,48 lit khi CO, (dktc) vao 1 lit dung dich hdn hgp Ba(OH),0,12M
va NaOH 0,06M. Sau khi cdc phdn ting xdy ra hodn toan thu duge m gam k&t
tda. Gid tri cia m 1a
A. 19,70. B. 23,64. C. 7,88. D. 13,79.
(Trich dé thi tziyé"n sinh Pai hoc khdt B ndm 2012)
Hiiéng dan gidi:
Ta cu

Ne, =0,2mol;n_=1.0,12.2+ 1.0,06.1 =0,3 mol ; n, . =0,12.1=0,12 mol

O

Mat < oo O3

— =1,5<2
N, 0,2
= Phén 'ng tao 2 mudi
_— — — N V- —_—
Dige =000 =N, -—‘()ﬁ 0,2=0,1 mol < 0,12 mol = Nyceo, = 0,1 mol.

Vaym = 197.0,1 = 19,70 gam
= Ddp an A
Céu 3: Cho hon hgp K,CO; va NaHCO, (U 1¢ mo! !l : 1) vao binh dung dich
Ba(HCOs3), thu duge k&t tha X va dung dich Y. Thém ur i dung dich HCI
0,5M vao binh d&€n khi khong con khi thodt ra thi h&t 560 ml. Bi&t toin by Y
phdn ¥ng vira dd vdi 200 ml dung dich NaOH [ M. Khdi luong k&t tha X 14
A. 3,94 gam. B. 7,88 gam. C. 11,28 gam. D. 9,85 gam.
(Trich dé thi tuyén sinh Pai hoc khd'i A nidm 2012)
Huéng dén gidi:
Goi s6 mol K,CO; bd = NaHCO; = x mol
S& mol Ba(HCO3), = y mol
Dung dich Y tdc dung v6i NaOH: OH + HCOy; — COy + H,O
0,2 0,2
Tacd: x+2y=0,2 (1)
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Dung dich Y tdc dung vdi HCL: H* + HCO; — CO, + H,0
0,2 0,2
2H" + COY¥ - CO; +H,0
‘ 2x X
Suyra: 2x +0,2=0.28 —x =0,04 th€ vao (1) -y =0,08.
Phin ng tao k&l tha: Ba® + CO5” - BaCO;

S& mol BaCO; = 58 mol CO3* =x = 0,04 — kh&i lugng k&t tia = 7,88 gam
= Papan B

C4au 4: Hap thu hoan toan 0,672 lit khi CO, (dkic) vio 1 lit dung dich gbm
NaOH 0,025M va Ca(OH), 0,0125M, thu dudc x gam két tha. Gi4 tri cta x 12

A. 2,00. B. 0,75. C. 1,00. D. 1,25.
(Trich dé thi tuyén sinh Pai hoc khd'i A ndm 2011)
Huéng din gidi
Ta co: nCa(OH)2 = 0,0125 mol - {nCa2+ = 0,0125 mol
Nvaon = 0,025 mol n = 0,05 mol

OH
“c02 = 0,03 mol

Ta thdy: 1< on- =005 1,67 < 2
Neo, 0,03
= Khi cho CO, vao hdn hgp 2 bazd phan ting taora 2 ion HCO;™ va CO;™.
CO, + 20H - CO¥ + H0 (1)
X 2x X
CO;, + OHW —  HCOy (2)
y y y

Ta c6: {x+ y =0,03 :Jx =0,02
2x+y=0,05  |y=0,01
Phdn dng tao két tha:
Ca™ + CO” — CaCoO,
0,0125 0,0125
= Mg = 0,0125.100 = 1,25 gam = Pdp 4n B.
*  Cach khac:

oN = — = — = 2
Ta co: nCO% nOH_ nCO2 0,05 - 0,03 = 0,02 mol
Phan ing: Ca™ + CO;"" — CaCO;s |
0,0125 0,0125
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= m, =0,0125.100 = 1.25g=> Pap 4n B.

Cau 5: Nhd tir tir tirng giot dén hé€t 30ml dung dich HCI IM vao 100m! dung
dich chita Na,CO; 0,2M vd NaHCO; 0,2M, sau phin wng thu duge s6 mol
CO, la
A. 0,030. B. 0,010. C. 0,020. D. 0,015.

(Trich dé thi tuyén sinh Pyi hoc khdi A ndm 2010)
Huéng din giai
Ta ¢é: nyer= 0,03 mol; nNuZCO3 = 0,02 mol; nNuHC(j>3 = 0,02 mol

Phintng: H' + CO;" — HCO;
0,02 0,02 0,02

= nH‘* con = 0,01 mol va trong dd dang ¢6 nnco _=0,02 + 0,02 = 0,04 mol
1C0;

Do H" du nén i€p tuc xdy ra phin @ng:
HCO;,” + H* —» CO, + H,0
0,01 0,01

— Piép 4n B.

Cau 6: D4t chdy hoan odn 3,42 gam hdn hdp gdém axit acrylic, vinyl axetat,
mectyl acrylat va axit olcic, rdi hAp thu todn bo sin phim chdy vio dung dich
Ca(OH), (dw). Sau phdn @ng thu duge 18 gam k&t tia va dung dich X. Khéi
lugng X so véi khoi lugng dung dich Ca(OH), ban ddu da thay ddi nhu thé

nao?

A. Tang 2,70 gam. B. Gidm 7,74 gam.
C. Tang 7,92 gam. D. Giam 7,38 gam.

(Trich dé thi tuvén sinh Pai hoc khdT A nidm 2011)
Huéng din giai
* Cach1:
Axit acrylic (CH,=CH-COOH); vinyl axctat (CH;COOCH=CH,); metyl
acrylat (CH,=CH-COOCHa); axit oleic (CH;|CH,}~CH=CH-|CH,];-COOH).
Nhén xét: TAl cd cdc chdt trén déu ¢6 cling cong thite dang C,H;,.,0,
C H, ,0, + irlz—_—iO2 —nCO, +(n-1)H,0

X L5(n-Dx nx (n—Dx

18

Neuco, = 00" 0,18 mol = nx

Ta ¢6: nCOZ =

Ap dung dinh luit bio toan khi lugng vao phuong trinh trén ta ¢6:
342+ 1,5(n - 1)x.32 =44nx + 18(n - D)x (%)
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thay nx = 0,18 vao (*) tacé x =10,03 mol
Ta c6: Meg, +My,0 = 0,18.44 +18.0,18 —18.0,03 =10,62 gam

Ta bi€t riang: Ca(OH), hap thu ¢ CO, va nudc, CO, tdc dung v&i dung dich
Ca(OH), tao k&t tha CaCOs tdch ra khéi dung dich. Ta thdy lugng CO, va
nude di vao it hon lugng k&L tha di ra khdi dung dich, do d6 khoi lugng dd
sau phdn tng giam: 18 — 10,62 = 7,38 gam.

= Pap an D.

* Cach 2:
CoHan 20, —222 5 nCOL + (n— HH0
(14n + 30)g n mol
342¢g 0,18mol} — 1 =6
= Ny = —3’—42— =(,03 mol
14.6+30

Tac6: n, = Neo, ~ nH20:> N0 = 0,18 - 0,03 = 0,15 mol
= mH20 =0,15.18 =2,7g.
Ta thdy: My o+ Mg, <my = Amyy gism = 18 — (0,18.44 + 2,7) = 7,38 (g).
= Papan D.
* Cach 3:
Goi Ny = X mol. Ta ¢d: n, = Neo, ~Mpyo = 0,18 - x (mol)
Mitkhdc: my, = mo+my+mg, =12.0,18+2x +16.2.(0,18 —x) = 3,42
=x=0,15.
Ta thdy: mH20+ mc()2 <my = Amyy gism = 18 = (0,18.44 + 2,7) = 7,38 (g).
= Dap an D.
Cau 7: Hap thu hoan toan 2,24 it CO, (dkic) vao 100ml dung dich gdm K,COs
0,2M va KOH x mol/lit, sau khi cdic phian Gng x4y ra hoan toan thu dugc

dung dich Y. Cho toan by Y tic dung véi dung dich BaCl, (du), thu dugc
11,82 gam két tia. Gid tri ctia x Ia:

A. 1,0 B. 1,4 C. 1,2 D. 1,6
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2011)
Huéng din gidi
11,82

Ta cé: Neo, = 0,1 mol; Dgaco, = o7 = (0,06 mol, o co, = 0,02 mol
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Khi suc CO; vao dung dich hdn hgp gobm K,CO; va KOH, gid sif chi xdy ra
phan Gng:

CO, +2KOH — KL£O0; + H,O

0,1 0.1

= nKZC()3 (trong dung dich ) = (),l + (),02 = 0,12 mol

BaCl, + KL£O, — BaCOsl +2KCI
0,12 0,12

Ta thdy: ny = 0,12 # ny g¢ cho = 0,06 mol
Vay trong phan @ng CO, vdi KOH ngoai mudi K,CO; con ¢6 mudi KHCOs.
Ap dung dinh ludt bdo toan nguyén (0 C ta cé:
Ne wrongc0y) + 1E (rong K,C04) = 1€ (rong Bacoy) ™ B¢ (trong KHCO4)
= 0,1 +0,02=0,06 + x (x 12 s6 mol BaCO;) = x =0,06

CO; + KOH — KHCO;

0,06 0,06 0,06

CO, + 2KOH — K,CO; + H,O

0,04 0,08
= ngon = 0,14 mol = [KOH| = %)—1?— =1,4M = DPédp 4n B.

Cau 8: Bot chdy hoan todn m gam FeS, bing mot lugng O, vira di, thu duge khi
X. Hap thu h&t X vao 1 lit dung dich chita Ba(OH), 0,15M va KOH 0,1M, thu
dude dung dich Y va 21,7 gam k€&t tha. Cho Y vao dung dich NaOH, thiy
xuat hién thém k&t tha. Gid tri cda m 1a
A. 23,2 B. 12,6 C. 18,0 D. 24,0

(Trich dé thi tuvén sinh Pyi hoc khdi B nam 2010)
Hudéng din gidi

O
Pipt:  4FcS, + 110, ——» 2Fe,0; + 8SO; (h
0,15 0.3
Ta cd nBa(OH)2 =0,15 mol { nBuer =(),15 mol
nkon = 0,1 mol n _=0,4mol
OH

Khi cho SO, vao dung dich X thu duge 21,7 (g) 4 BaSO;. Cho Y tdc dung vdi
dung dich NaOH thdy xudt hi¢n thém k&1 tha, chiing 16 trong dung dich Y ¢6
ion HSO;5". /

Vi:  Ba®™ + HSO; +OH — BaSO; 4 + H,0

Ta cé: Nguco, = 0,1 mol
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Ptpi: SO, + 20H — SOy + H,0 (2)
01 02 0,1
SO, + OH™ — HSO;" (3)
02 0.2
Ba® + SO;* — BaSO; 4
0,1 0,1

Tacé: n =04-0,2=0,2mol
OH

Theo ptpt¥ (2), (3) ta c6: "S()2 =0,1+0,2=0,3 mol

Theo ptpt (1) ta c6: n = %nmz:o,lS mol

FCSZ
Smpg = 120.0,15=18 () = Pép dn C.

CAu 9: Hap thu hoan toan 3,36 lit khi CO, (dktc) vao 125 ml dung dich Ba(OH),
IM, thu duge dung dich X. Coi thé tich dung dich khong thay d&i, nong do
mol ctia chdt tan trong dung dich X 1a
A. 0,4M B. 0,2M C.0,6M D. 0,IM

' (Trich dé thi tuyén sinh Cuo dding ndm 2010)

Huéng din giai
Cach 1:
Ta c6: Neo, = 0,15 mol; Nga(oH), = 0,125 mol =» o= 0,25 mol

n —
Ta thiy: 1< _on~ _0.25
0,15

n
o,

= 1,67 <2 = Tao 2 mudi

Pipi:  CO, + Ba(OH); —> BaCO; 4 + H,0O

X X X
2CO; + Ba(OH), —— Ba(HCOs),
2y y y
Ta ¢6 hé {x+2y: 0,15 — {X:O,l
x+y=0,125 y = 0,025
0.025

= [Ba(HCO;),] = =0,2M
[Ba( 3)2] 0.125

2

Ciach 2: :
Khi cho CO; vao dung dich Ba(OH), 1in Iugt x4y ra cdc phan tng:
CO, + Ba(OH), — BaCO-d + H,0
0,125 0,125 0,125
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= Neg, ae= 0,15 - 0,125 = 0,025 mol

Theo dé: H&p thu hoan toan khi CO, = CO, hé&t, ma sau (1) CO, du
= Tiép tuc xdy ra phin tng:
CO, + BaCO; + H;0 — Ba(HCO;),
0,025 0,025
= [Ba(HCO»),] = 0,025 _ 0,2M = Pdp 4n B.
0,125
Cau 10: Dung dich X chita hdn hgp gdm Na,CO5 1,5M va KHCO; IM. Nhd ur
U tirng giot cho d&€n hé&t 200ml dung dich HC1 IM vao 100 ml dung dich X,
sinh ra V lit khi (dktc). Gid tri cia V 1
A. 4,48. B. 1,12. C.2,24. D. 3,36.
4 Hudng din giai

Ta c6: nNuzC()3 =(),15 mol = nCO%_ =0,15 mol

NNaHCO, = 0,1 mol = nHCOE = 0,1 mol

nye;=0,2mol = n + = 0,2 mol
H

Khi cho tir tir dd HCI vao dd X (HCO;™, CO;™) phdn tng xdy ra theo trinh t:
H" + CO" —» HCO;”
0.15 0,15 0,15

=n  con=02-0,15=0,05molva n =01 +0,15=0,25 mol
H HCO3

Do H" ¢on sau phén tng (1) nén (i&p tuc x4y ra pi:
H" + HCO;” - CO, + H,0O

0,05 0,05

= Voo, =0,05.224 = 1,12 (liy = Ddp 4nB

Cau 11: Nhé wr tr ting giot dén hé&t 30ml dung dich HCl IM vao 100 ml
dung dich chita Na,CO; 0,2M va NaHCO; 0,2M, sau phdn @ng thu dugc s§
mol CO, la

A. 0,030. B.0,010. C. 0,020. D. 0,015.
(Trich dé thi tuyén sinh Pai hoc khoi A ndm 2010)
Hudng din giai

Ta ¢6: nyer= 0,03 mol ; nNaZCO% = 0,02 mol; “Ncho; = 0,02 mol

Pi: H' + CO> — HCO;
0,02 0,02 0,02
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= 1n_, wn= 0,01 mol va trong dd dang c6 n _=0,02 + 0,02 =0,04 mol
H HCO;

Do H* du nén ti€p tuc xdy ra phan Ung:
HCO; + H" — CO, + H;0
0,01 0,01

= Dép an B.

Cau 12: Din tir tir V lit khi CO & (dkic) di qua mdt Sng s dung lwong du hon hop
rin gdm CuO, Fe,0;5 (6 nhiét do cao). Sau khi cac phén dng xay ra hoan toan,
thu duge khi X. Din toan bd khi X ¢ wén vao lugng du dung dich Ca(OH), thi
tao thanh 4 gam k&t tha. V ¢6 gia tri la:

A. 1,120 B. 0,896 C. 0,448 D. 0,224.
(Trich dé thi tuyén sinh Cao ding khdi A,B)
Huéng din giai

L. —— 4 —
Ta co: nCuCO3 = E—(—)— =0,04 mol
CO, + Ca(OH), - CaCO;{ + H,O
0,04 0,04

Trong phdn Wng khir CuO, Fe,0; bing CO, ta ludn cé: nco = Nco, = 0,04 mol

= Veo = 0,04.22,4 = 0,896 lit = DPdp 4n B.

Céu 13: Nhiét phan hoan toan 40 gam mot loai quang ddlomit ¢6 13n tap chdt
trd sinh ra 8,96 lit khi CO, (dktc). Thanh phin % v& khéi lugng cla
CaCO0;.MgCO; trong loai quing néu trén la:

A. 40% B. 50% C. 84% D. 92%.
(Trich dé thi tuyén sinh Pai hoc khéi B)
Huéng din gidi
8,96

Ta co: nCO2 = 5-2—4 = 0,4 mol

CaCO,MgCO, —'"5 CaO.MgO + 2CO;
0,2 0,4
= 9%(CaCO,MgCO,) = 91%(—12(?1@100% =92% = Ddp dn D.
Cau 14: H4p thy hoan toan 4,48 lit khi CO; (dkic) vao 500ml dung dich hdn hgp
gdm NaOH 0,1M va Ba(OH); 0,2M, sinh ra m gam k&t tda. Gia tri cia m la:
A. 19,70 B. 17,73 C. 9,85 D. 11,82.
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Huéng din giai
4,48

Ta co: nco2 = m = 0,2 mol
NNGOH = (),5(),] = (),05 mol n - — (),25 mol
(
a0, = %-2:0.5 = 0.1 mol n_,,=0,1mol

Ba~

Nou- 0,25 2
~OH - 2T 21,25 <2 = Tao 2 ion CO;* va HCO;™.

Ta thdy: I <k =

Ney, 0.2
CO, + OH — HCO;y ()
X X
CO, + 20H — CO:" + H.0 (2)
y 2y y
Ta ¢6 h¢ phuong trinh: {X +y =02 {x:(),lS
X + 2y =025 7 | y=0,05
Ba*" + CO,” — BaCOl
0,05 0,05
=m =0,05.197 = 9,85 (g) = Pdp 4n C.
BuC()3
* Cach khéc:
Tacosddd: co,  + OH HCO;" + OH" COy™
0,2 0.2mol 0.2 (0,25 - 0.2) mol - 0,05
Ba®™ + COy" — BaCO.l
0,05 0,05 0,05
m =0,05.197=9,85 (g) = Pdapdn A.
BuC()3

Cau 15: Nung 13,4 gam hdn hgp 2 mudi cacbonat ctia 2 kim loai héa tri 11, thu
dugce 6,8 gam chat rin va khi X. Lugng khi X sinh ra cho hap thu vao 75ml
dung dich NaOH 1M, kh&i lugng mudi khan thu dugc sau phan tng la:

A. 5,8 gam B. 6,5 gam C. 4,2 gam D. 6,3 gam.
(Trich dé thi tuyén sinh Pai hoc khdi B)
Huéng din giai
Goi cong thifc chung clia hai mudi cacbonat kim loai héa trj I 1A RCOs,
RCO; —“ RO + CO,
Ap dung dinh ludt bdo toan khéi lugng ta cé:
mCO2 = mRC% - Mpr=134 -6,8 =6,6(g) = nCO2 = 0,15 mol

Ta ¢o: nnwon = 0,075 mol
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Ngon . 0075

= k =0,5< 1 = Tao mudi NaHCO; va CO, du.
e, 0,15

CO, + NaOH — NaHCO;

0,075 0,075

= Mpes = 0,075.84 = 6,3 (g) = Bap an D.
Cau 16: Hip thu hodn toan 2,688 lit CO, (dktc) vao 2,5 lit dung dich Ba(OH),
ndng d6 a mol/l, thu duge 15,76 gam k& tia. Gid tr cha a la:
A. 0,032 B. 0,048 C. 0,06 D. 0,04.
' (Trich dé thi tuvén sinh Pai hoc khéi A)
Hudng din giai
Ta c¢é: Neg, = 2—(@

’

15,76
=0,12 mol ; “BaC(‘)3 = —197 = (),08 mol

Do nCOZ # nBuC()3 nén ngoai BaCO; con ¢6 Ba(HCO;), dudgc tao thanh.

2C0O;, + Ba(OH), — Ba(HCOy);

0,04 0,02 0,02
CO, + Ba(OH), — BaCOil + H,O
0,08 0,08 0,08
Theo phdn ¥ng: Xng, oy, =008+ 0.02=0Imol = a= g—% =0,04M

= Dap an D.

Cau 17: Cho tir tr dung dich chita a mol HCI vao dung dich chita b mol Na,CO;
ddng thdi khudy déu dudc V lit khi (dktc) va dung dich X. Khi cho du nudc
voi trong viio dung dich X ¢6 xudl hi¢n k&t tia. Biéu thie lién hé gitta V vdi
a,bla:

A.V=224(a-b) B.V=112(a-b)
C.V=112(a+Db) D.V=224(a+Dh).
(Trich dé thi tuyén sinh khdi A)
Hudng din gidi
Khi cho dung dich HCI tir tr vdo dung dich Na,COs, xdy ra phdn tng
theo trinh tv sau:

HCl + Na.CO; —» NaHCO; + NaCl (1)
b b b

HCl + NaHCO; — NaCl + CO, + H,O 2)
(a-b) (a-b)
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Sau phdn tng, cho dung dich Ca(OH), du vao dung dich X ¢6 k&t tia, ching
t6 sau phdn tng (2) NaHCO; du = HCI h&t = Tinh thé€ tich CO, theo HCI.
Theo phan ing (2) = Neg, = (a=b)y mol = VC()2 = 224(a-b) (Iiv)

= Pdp dn A.
Cau 18: Hap thu hét V lit CO, (dkte) vao 300ml dung dich NaOH x mol/l dugc
10,6 gam Na,COj3 va 8,4 gam NaHCO;. V, x ¢6 gid tri 1dn lugt 1a:
A. 4481, IM B.4481it; ,5M  C.6,721it; IM D. 5,6 lit; 2M.
Hudng din gidi
Ta cé: NNayCOy = 0,1 mol va nNuHC03 = 0,1 mol

Phdn tng: CO, + NaOH — NaHCO,

0,1 0,1 0,1
CO, + 2NaOH — Na,CO, + H,0
0,1 0,2 0,1
= nCO2 =0,2mol = \/CO2 = 4,48 lit
va [NaoH] = 2202 iy pp dn A
0,3
C.BAITAP AP DUNG

Cau 1: b6t chdy hoan toan 0,1 mol C,H;sOH rdi hdp thu toan bd sin phdm chdy
vao binh chita 75ml dung dich Ba(OH), 2M. Téng khoi lugng mudi thu dugce
sau phdn tng la:

A. 32,65g B. 19,7¢ C. 12,95¢ D. 35,75¢.
Huéng din gidi
Ta cé: NBa(oH), = 0,15 mol

Phantng: C,HO + 30, — 2CO, + 3H,0

0,1 0,2
n_

Ta thay: | « —OH_ - 93 _ 1,5<2
nCO2 0,2

= Tao 2 mudi BaCO; va Ba(HCOs),.
2C0O, + Ba(OH), — Ba(HCGs),

2y y y :

CO, + Ba(OH), — BaCOl + H,0

x X X

Ta c6: x+y=0,15:> x=0,1
x+2y=0,2 |y=0,05
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= Myt = My, + Mpgpicoy, = 01197 + 0,05.259 = 32.65 ()

= Pdp an A.
Cau 2: Hip thu toan bd 0,3 mol CO, vao dung dich chifa 0,25 mol Ca(OH),. Khoi
luong dung dich sau phin Gng ting hay gidm bao nhiCu gam?
A.Ting 13,2 gam  B.Ting 20 gam C. Gidm 16,8 gamD. Gidm 6,8 gam.
Hudng din giai

. no- 05 .
Ta thiy: 1 < =2 = 2= = 1,67 <2 = Tao 2 mudi CaCO; va Ca(HCO;)..
Neo 0,3
2

ZCOQ + Cd(OH)Z e d Cil(HCOv,)g

2y y y
CO, + Ca(OH), — CaCO;l + H,0

X X X

=0,25 =0,
Ta ¢6: Jx+y N :JX 2
Ix+2y=03"" |y=0,05
Ta thy: Meyco, = 0:2.100= 20 (g) > mg, =0,3.44 =132 (g)

— Khéi lugng dung dich gidm: 20 - 13,2 =6,8 (g) = Dédp an D.

Céu 3: Dot chdy hoan toan 0,1 mol ctan réi hip thy odn bd sin phim chdy
vao binh chita 300ml dung dich NaOH IM. Khdi lugng mudi thu dugce sau
phdn tng la: ; :

A. 8.4g; 10,63 B.84g; 106g  C.084g 1,06g D.42g 5,5
Huéng din gidi

Tacé: nuon = 0,3 mol

CHe + :72—02 - 2C0O, + 3H.0

0,1 0,2
5 Naon _ 0.3 . o
Va: I < = 2~ < 2 = Tao 2 mudi NaHCO; va Na,CO;.
Do 0,2
2
C02 + 2NaOH — N32CO3 + HQO
X 2X X
CO, + NaOH — NaHCO;
y y y

= =0 Mya,co, = 10:0(2)
{x+y 0.2 :{x \'1:3 2 — Ddp dn A.

2x+y=03  ly=01 " |[my;co, =84
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Cau 4: Hap thu hoan toan 0,224 lit CO, (dktc) vao 2 lit Ca(OH), 0,01M ta thu
duge m gam k&t tha. Gid tri cia m la:
A lg B. 1,5¢ C.2g D. 2,5¢.
Huéng din gidi

0,224
——— = 0,01 mol ; nC“(OH)2 = (0,02 mol

Ta cé: nCO2 = W

Ta thdy: n(’iz 0,04 4 >2
nCOZ 0,01
= Chi tao mudi CaCO; va Ca(OH), du.
CO, + Ca(OH), — CaCO + H,0
0,01 0,01
= m; = 0,01.100= | (z)=> Ddp 4n A.
Céu 5: Dung dich A chita NaOH IM va Ca(OH), 0,02M, hap thu 0,5 mol khi

CO: vao 500ml dung dich A thu dugc k&t tha c6 khdi lugng 1a:

A lg B.1.2¢g C.2g D. 2.8g.
Hudng din giai
NaOH: 0,5 mol OH™ :0,52 l
Dung dich A ¢6: | SR J mo
lCa(OH)2 10,01 mol ]Ca“ £0,01 mol
. N 0,52 s
Tathiy: 1<k =-2H_= 222 2| 04 <2 = Tao 2 ion HCO, vi CO;".
Ny 0.5
0,
CO, + 20H — COy™ + H.O (1)
X 2x X
CO;_ + OH - HCO; (2)
y y y

+y=0,5 =0,02
Ta ¢6: JX y :>{X

lox+y=0,52" |y=0.48

Theo phdan dng (1) = n 2 =K= 0,02 mol
03

Phudng trinh ion: Ca™ + CO;~  — CaCOsd
0,01 0,01
= my = 0,00.100=1(g) = Ddp an A.
Cau 6: Hffp thu hé&t 2,24 1it CO, (dkte) vao 1 lit dung dich chta KOH 0,2M va
Ca(OH), 0,05M thu duge k&t tha ¢6 khoi lugng 1a:
AL Sg B. 15g C. 10g D l1g.
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Hudéng din gidi
2,24
Taco: n = 22" =0,l mol
€O 22,4
nkon = 0,2 mol OH™ :0,3 mol
-
Neaom), = 0,05 mol Ca** : 0,05 mol

n__
Ta thdy: k=-H_= 0.3

0 =3>2 = Taoion CO;* va OH™ du.

Do,
CO, + 20H — COy" + H,0
0,1 0,2 0,1
Ca®* + CO> — CaCOsd
0,05 0,05

= my =0,05.100 =5 (g)= Pap an A.

Cau 7: Dung dich X chita NaOH 0,1M va Ba(OH), 0,15M. Hap thu 7,84 lit khi CO,
(dktc) vao 1 lit dung dich X thi khoi lugng két tha thu dugc la:

A. 29,55¢ B. 9,85¢g C. 68,95g D. 39,4g.
Huéng din gidi
N 7,84
Ta cé: nCO2 = 2.4 = 0,35 mol
Nnaon = 0,1 mol { OH™ : 0,4 mol
Mgy (om, = 0-15 mol Ba’*: 0,15 mol
. - 04 )
Tathdy: 1<k =-_= 2" -4 <2 = tao2ion HCO; va CO;".
Neg 0,35
2
CO, + 20H - COy” + H,0 (1)
X 2x X
CO, + OH — HCOy (2)
y y y
Ta c6: x+y=0,35 N x =0,05
2x+y=0,4 |y=0,3

Theo phdantng (1) = n_,_ =x = 0,05 mol

O3

Phuong trinh ion: Ba** + COs~ — BaCOs;d
0,05 0,05

= my =0,05.197 = 9,85 (g) = Ddp an B.
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Cau 8: Hip thu h&t CO; vao dung dich NaOH dude dung dich A. Chiz A 1am 2

EY

phan biing nhau:
- Cho dung dich BaCl, du vao phan | dude a gam k&t tia.
- Cho dung dich Ba(OH), duv vdo phidn 2 duge b gam k&t tha.
Cho bi¢t a < b. Dung dich A chita:
A. Na.CO;, B. NaHCO;
C. NaOH va NaHCO; D. NaHCO;, Na-CO..
Hudéng din giii
Cho dung dich BaCl,du vao dung dich A thd'y ¢6 k&t ta xudl hi¢n, ching o
trong dung dich A ¢6 mudi Na,CO,.
Viy ta xét 2 wrudng hgp:
Truding hgp 1: CO; phin ting vdi NaOH chi tao mudi Na-CO; vt NaOH du.
Phin I: Na,CO, + BaCl, — BaCOpL + 2NaCl

a a
197 197
Phin 2: Ba(OH). + Na,CO; — BaCO,d + 2NaOH
b b
197 197

N ¢ N N .
Ta thiy: M, COy ph 1) = o7 # MNuyCOy (ph 2) = 0 = Trudng hdp nay loai.

Viy Trudng hop 2: COs tde dung vdi dung dich NaOH tao c¢a 2 mudi Na,CO;
va NaHCO; ding = Ddp dnD.

Cau 9: Hap thu hét CO; vao dung dich NaOH duge dung dich A. Biét riing:

Cho tir tir dung dich HCI vao dung dich A thi phdi mat 50ml dung dich HCI
IM mdi bit dau thiy khi thodt ra.

Cho dung dich Ba(OH), dv vao dung dich A duge 7,88 gam k&t tha.

Dung dich A chia:

A. Na,CO, B. NaHCO;,
C. NaOH, Na,CO;, D. NaHCO;, Na.COs.
Huéng din gidi
7,88

Ta cé: nyey =0,05.1 = 0,05 mol: — = (3,04 mol

MBaco, = To7
Xét 2 trudng hdp:
Trudng hgp 1: CO, phin ting véi dung dich NaOH chi tao NaHCO; va CO, du.
NaHCO; + HCl — NaCl + CO, + H,0O

0,05 0,05

241



Ki thudt gidi nhanh BTTN Héa dai cuong - vé cd - P6 Xudn Hung

NaHCO; + Ba(OH), — BaCO; + NaOH + H,0
0,05 0,05
= nBaC% =0,05# nyg¢cho = 0,04 = Trudng hgp nay loai.
* Trudng hdp 2: CO, phin ting vdi dung dich NaOH tao NaHCO; va Na,COs.
Khi cho tir tir HCI vao dung dich A thi mdi bit dau ¢6 khi bay ra = Phén
ting ditng lai & giai doan tao mudi axit.

Na,CO; + HClI — NaHCO; + NaCl 3)
0,05 0,05

Dung dich A tic dung vdi dung dich Ba(OH); du:

Na,CO; + Ba(OH), - BaCO;l + 2NaOH (4)
0,05 0,05

NaHCO; + Ba(OH), —» BaCO;i + NaOH + H,0O (5)
Theo phan tng (3): DNa,c0y = MHel = 0,05

Theo phan iing (4): NBacoy (4) = MNa,CO5 = 0,05 > nBaC03 déeho = 0,4 mol

= Trudng hgp nay ciing loai.
Vay dung dich A chita mudi Na,CO; v NaOH du = Bdp 4an C.

Cau 10: Cho 0,2688 lit CO, (dktc) hap thu hoan toan bdi 200ml dung dich NaOH
0,1M va Ca(OH), 0,01M. T8ng khé&i lvgng mudi thu dudc la:

A. 1,26 gam B. 2 gam C.3,06gam  D. 4,96 gam.
Huéng din gidi
Ta c6: Neo, = 9—’222—6?§§ = 0,012 mol
Nyaon = 0,2.0,1 = 0,02 mol Ny = 0024 mol
DNeaony, = 0,2.0,01 = 0,002 mol = nos= 0,02 mol

n = 0,002 mol
a2t mo

n
OH™ _ 0,024 =2 = Taoion CO5".
e 0,012
2

Ta thdy: k =

CO, + 20H — COs + H,0
0,012 0,012

= Mpyudi = Meation + Mapjon = M + m " +m

Ca2+ Na
=0,002.40 + 0,02.23 +0,012.60 = 1,26 (g)
= Bdp an A.

2-
co3
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Céu 11: Nhé tir tir 200ml dung dich HCI 1,75M vio 200ml dung dich X chita
K>CO; IM va NaHCO; 0,5M. Thé tich CO, thu dudc (dktc) 1a:
A. 4,48 lit B. 2,24 lit C. 3,36 lit D. 3,92 lit.
Huéng din giai
Ta cé: nKZCO3 =0,2 mol = nco%‘ =0,2 mol

“Ncho3 =0,1 mol = anog = 0,1 mol

nyer = 0,35 mol
Khi cho tir tir dung dich HCI vao dung dich X thi xdy ra phdn @ng theo trinh tu:

H" + CO” — HCOy (1)

0,2 02 0,2

H* + HCO;™ — CO, + H,0 (2)

Theo phan dng (1): nHJr phintng = nco%‘ = 0,2 mol

=n ., =035-0,2=0,15mol<n__  =0,3mol = CO, tinh theo H".
H*(2) HCO3 (2)

Theo phan tng (2): nCO2 = nH+ = 0,15 mol

= VCO2 =0,15.22,4 =3,36 lit = P4p 4n C.

Céu 12: Hap thu toan bd x mol CO; vao dung dich chita 0,03 mol Ca(OH), dugc
2 gam két tla. Gid trj ciia x 1a:
A. 0,02 mol; 0,04 mol B. 0,02 mol; 0,05 mol
C. 0,01 mol ; 0,03 mol D. 0,03 mol; 0,04 mol.
Huéng din giai
Ta c6: nCaCO3 = 00 = 0,02 mol = nCa(OH)2 = 0,03 mol
Xét 2 trudng hdp: ‘
* Trudng hop 1: Chi x3y ra phan ting tao CaCO;
CO, + Ca(OH), — CaCOil + H,0O (1)
0,02 0,02

= n =N, = 0,02 mol

* Trudng hop 2: X4y ra 2 phdn ting tao mudi CaCO; va Ca(HCO;),.
CO; + Ca(OH), — CaCO;l + H,0 (1)

0,02 0,02 0,02
2CO, + Ca(OH); —» Ca(HCO»), 2
0,02 0,01 ‘
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Theo phan tng (1), (2): nco phin ine = 0,02 + 0,02 = 0,04 mol
2

— Ddp an A.
Cach khdc: S dung phudng phép dd thi:

RC&COS
003 |- Ani,maxz nCa(()H)Z
0,02 [==""""7" oo bonoe ;
0,02 003 0,04 0,06 N,
Dva vio db thi = N, = 0,02 mol hoic 0,04 mol
72

= DPdp dn A.

Cau 13: Hap thu V lit CO, (dktc) vao dung dich Ca(OH), thu duge 10 gam két
tia. Loai bd k&t tha rdi nung néng phin dung dich con lai thu duge 5 gam
k&t tha nita. V ¢6 gid tri 1a:

A. 3,36 1it B. 2,24 1it C. 1,12 lit D. 4,48 lit.
Huéng din gidi
Sau khi loai k&t tiia, dun néng phin dung dich lai c6 k&t tia, ching (8 c6 sy
tao thanh 2 mudi CaCOs va Ca(HCOs),.
CO, + Ca(OH), — CaCO; + HO (1)

a a
2C0, + Ca(OH), — Ca(HCO;), )
2b b
Ca(HCO;), —% > CaCO; + CO, + H,0 (3)
b b
Theo phan tng (1): ne, =a= 10 = 0,1 mol
2 100

Theo phan tng (2): Nco, = 2b = 21_(5)6 =0,1 mol

= ZnCO2 =0,1+0,1=0,2 mol

= Vgo,=0.2.224 = 4,48lit = Dép dnD.
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Cau 14: Khit hoan toan 8,72 gam hdn hgp X gdm Fe,0; va FeO biing CO thi thu
dugec m gam chat rin Y va khi CO,. HAp thu hoan toan khi CO, bing nudc voi
trong du thu duge 6 gam k&t tha. Gid tri ctia m 1a:

A. 6,08g B. 7,76 C.9,68¢ D. 11,36g.
Hudéng din giai
Hap thu CO; vao Ca(OH), du = chi tao mudi CaCOs.

6
Mcaco, = 100 0,06 mol
CO; + Ca(OH), — CaCO;d + H,0
0,06 0.06

Ta ¢O: neo phin ing = nC():, =(),06 mol
Ap dung dinh ludt bdo toan khdi lugng, ta ¢cé: myx + meo = my + Mo,

= my = 8,72 +0,06.28 - 0,06.44 =7,76 (g) = Pdp an B.

Cau 15: Cho ludng khi CO di qua m (g) Fe,0; dun néng, thu duge 39,2 gam hdn
hop gdm 4 chit rdn 1a sit kim loai va ba oxit clia n6, ddng thdfi ¢6 hdn hop khi
thodt ra. Cho hdn hgp khi nay hip thu vao dung dich nude voi trong ¢6 du thi thu
dudge 55 gam k&t tha. Gia tri clia m la:

A. 48g B. 40g C. 64g D. 44,32g.
Huéng din giai

A — 55 —
Ta ¢o: nCuCO3 = IF() = 0,55 mol
CO. + Ca(OH), — CaCO;¢ + H,0
0,55 0,55

Trong phdn @ng khir cdc oxit bing CO, ta ludn c¢6:

n()(lmnguxi() =N¢o = nCOZ = (),55 m()l

= m=3924+mgp =392+ 16.0,55=48 (g) = Pdp dn A.

Cau 16: Bun néng 116 gam quang xiderit (chtta FcCOs va tap chit trd) trong khdng
khi cho d&n khi khoi lugng khong ddi. Cho hdn hgp khi sau khi phén ¢ng hap thy
vao binh dung dung dich nuGe voi c¢6 hoa tan 0,4 mol Ca(OH),, trong binh ¢6 20
(g) k&t tha. N&u dun néng phan dung dich sau khi loc k&1 tha, thi lai thiy ¢6 két
tia xuét hi¢n. % khdi lugng FeCOs ¢6 trong quing xiderit la:

A. 50% B. 90% C. 80% D. 60%.
Huéng din giai
20

Ta co: nCuCO3 = —1—0—6 =1(),2 mol
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2FeCO; + %oz — %, Fe,05 + 2CO, (1)

Dan hdn hop khi sau phan ng vio dung dich Ca(OH), thdy c6 két tia, dun
phin nudc loc, lai xudt hién két tda, ching té CO, tic dung v6i dung dich
Ca(OH), tao 2 mudi.

CO, + Ca(OH), — CaCO;} + H,0

0,2 0,2 0,2
2CO, + Ca(OH), — Ca(HCOs),
0.4 0,2

= ch02 =0,4 + 0,2 =0,6 mol
Theo phén tng (1): Ngeco, = Neo, = 0,6 mol

0,6.116

= %FeCO; trong quing xiderit = 100% = 60%

= DPap an D.
Céu 17: Suc V lit khi CO, (dktc) vao 2 lit dung dich Ca(OH), 0,05M, thu dugc
7,5 gam két tia. V ¢6 gid i la:

A. 1,68 lit B. 2,88 lit
C. 2,24 lit va 2,8 lit D. 1,68 lit va 2,8 lit.
Hudéng din gidi
. 7,5
Ta c6: nCaC% = m =0,075 mol ; nCa(OH)2 =0,1 mol

Ta thay: Neaco, * NeaoH), = C6 2 trudng hdp.

*  Trudng hgp 1: Chi x4y ra phdn ¢ng tao mudi CaCO; va Ca(OH), du:
CO; + Ca(OH), —> CaCO;l + H;0
0,075 0,075
= VCO2 =0,075.22,4 = 1,68 lit.

* Trudng hdp 2: X4y ra ca 2 phan tng tao 2 mudi CaCO; va Ca(HCOs),.
CO, + Ca(OH), — CaCO;l + H,0
0,075 0,075 0,075
2C0O, + Ca(OH); — Ca(HCOs),
0,05 0,025

= >n =0,075+ 0,05 = 0,125 mol
o,

= VC02 =0,125.22,4 = 2,8 (lit)
= Pdp anD.
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Céch khédc: Sir dung phudng phdp dd thi:

W CaCO,
O, [ Ly max = Ncacon),
0,075 ;
5

0,075 0,1 0,125 0,2 nCO2

Dua vao db thi = n =0,075 mol hodc n =0,125 mol
CO, CO,

= VCO2 =(),075.22,4 = 1,68 lit hoiic VC()2 ={,125.22,4 = 2,8 (liy)

= Pidp an D.

Cau 18: Nung nong 7.2¢g Fe,O; vai khi CO. Sau mdt thoi gian thu duge m(g)
chat rin X. Khi sinh ra hap thu hét béi dung dich Ba(OH), dude 5,91(g) két
tha, tip e cho Ba(OH), du vao dung dich trén thay ¢6 3,94(g) k&t tia nira.
m cO gid tri la:

A 032¢g B.64g¢ C.32¢g D. 0,64 g.

Hudng din gidi
Hap thu CO, vao dung dich Ba(OH), thi ¢§ k&t tha BaCO; xuit hién, cho
i¢p dung dich Ba(OH), dv vao lai ¢ k&t tha, ching 16 COs tdc dung vdi
dung dich Ba(OH); sinh ra 2 mudi.

CO, + Ba(OH), — BaCOd + H.O (1)
0,03 291 = 0,03 mol
197
2C0O; + Ba(OH). — Ba(HCO,): (2)
0,02 0,01
Ba(HCO,), + Ba(OH), — 2BaCO; + + 2H,0 (3)
3,94

0,01 = (),02 mol

197
Theo phdn tng (1), (2), (3) = }:n(‘() =(),03 + 0,02 = 0,05 mol

Trong phdn wng khit cdc oxit biang CO, ta ludn ¢6:

No (rong oxin. = Nco = nC()2 = 0,05 mol
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=M= Me, o =My = 7,2-0,05.16=6,4 (g) = Dap anB.

Cau 19: Cho 0,14 mol CO, hip thu h&t vao dung dich chita 0,11 mol Ca(OH),.
Kh&i lugng dung dich sau phan @¥ng gidm bao nhic¢u gam so véi khdi luong
dung dich ban didu?

A. 1,84 gam B. 184 gam C. 18,4 gam D. (),184 gam.
Huéng din gidi )

) Neo, 0,14 - .

TachH: l< k=—-—F—="—=127<2 =Tao 2 mudi CaCO; va Ca(HCOx),.
Neaom), 0.11
2CO: + Ca(OH). — CH(HCO})Z
2y y y
CO:. + Ca(OH), — CaCO + H0
X X X
=0,11 =(),08
Taco: " > = = Meyeq, =0.08.100 =8 (g)
x+2y=0,14 y =0,03 3

= Khéi lugng dung dich gidm: 8 - (0,14.44) = 1,84 (g) = Pap an A.

Cau 20: Cho 1,4(g) hdn hgp X gdm CO; va SO, 10i chim qua 500ml dung dich
Ba(OH), 0,1M. Sau thi nghi¢m phdi ding 250ml dung dich HCI 0,2M dé
trung hda Ba(OH), du. % theo s6 mol ctia CO, v SOs trong hdn hop X lan
lugt 1a:

A. 50% va 50% B. 40% va 60% C.30% va 70% D.20% va 80%.
Huéng din gidi

Ta ¢6: npey =0,2.0,25 = 0,05 mol ; =(,5.0,1= 0,05 mol

NBacoH),

Goi ¢Ong thite oxit chung cia CO, va SO; la §02 .

Sau phdn @ng vdi cdc oxit CO; va SO,, Ba(OH), du

= Phén tng tao mudi trung hoa.

X0, + Ba(OH), — BaXO, + H,0 (1)
0,025 0,025

Ba(OH); + 2HCI — BaCl, + H,O (2)
0,025 0,05

Theo phan dng (2):

Myomy, = 0:025 M0l = My, 1y = 0,05 = 0,025 =0,025 mol

. _ 3 — L4
Theo phan ong (1): n?()z =(,025 mol = Mxo, = 0005 " 56 g/mol

’
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Dung phuong phdap dudng chéo, ta dugc:

COmonn. 44 8
\
56
SoN— 64 — T~ 12
ne . )
=28 2 g =209 = 409
ng, 12 3 027y

= %n., =100% - 40% = 60% — DPdap an B.
SO p

Cau 21: Dan 5,6 lit CO, (dkte) viao binh chita 200ml dung dich NaOH néng do
aM; dung dich thu duge ¢6 khd ning tdc dung 161 da 100ml dung dich KOH
IM. Gia trj cta a la:

A. 0,75 B. 1,5 C.2 D. 2,5
Huéng din gidi
5,6

nC()2 = m =1(),25 mol va Ngoy = 0,1 mol

Ta ¢6:

Dung dich sau phdin ng giita CO, va dung dich NaOH ¢6 khd ning
tdc dung vdi dung dich KOH = Trong dung dich ¢6 NaHCO;.
¥ Trudng hdp 1: CO, phan ting vdi NaOH chi tao NaHCO;.

CO, + NaOH — NaHCO;, (1)
0,1 0,1

2NaHCO; + 2KOH — Na.CO; + K,CO; + 2H,0 (2)
0,1 0,1

Theo phdn tng (1) va (2) ta ¢6:
nC()Z phindag = 0,1 # nC()7 han ddu = ll‘U'fmg hdp n?\ly l()al

* Trudng hgp 2: CO; phén @ing vdi NaOH tao 2 mudi NaHCO; va Na,COs.
CO, + 2NaOH — Na,CO; + H.O ()

0,15 0.3
CO, + NaOH - NaHCO; (2°)
0,1 0,1 0,1
2NaHCO; + 2KOH — Na.CO; + K,CO; + H.O (3)
0,1 0,1
Theo phan tng (2°): N, phin g = 0,1 mol = Neo, 1y = 0,25 -0,1 =0,15 mol
Theo (1) (2°): naon =0,3+0,1 =04 mol = a = g—g— =2M = PdpanC.
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Chuyén dé 10.

PHUGNG PHAP GIAI TOAN DIEN PHAN
A.NOI DUNG PHUONG PHAP

*. NOI DUNG:

1. Binh nghia:

Dién phian 1A mdt qud trinh oxi héa khir xdy ra trén b& mit cdc dién cyc
khi c6 dong dicn mot chiéu di qua.

2. Quy tiic:

¥ Quy tdc catot (quy tic dm cyc):

- Tai catot nhan cédc ion duong chay vé va lai diy xdy ra qud trinh khit cation
kim loai M"™, H*, H,O.

- Cdc cation kim loai nhém IA, ITA, A’ khong bi khit. H,O bi khit theo
phan ¢ng:
2H,0 + 2¢ — H, + 20H"

- Céc cation kim loai khdc bi khif lin lugt theo trit wy trong ddy dién hoa.
M™ + ne = M

* Quy tic anot (quy tic dudng cuc):

- Tai anot nhin cdc ion Am chay vé& va tai dy xdy ra qud trinh oxi hoa.

- Cac anion g(”ic axit ¢6 oxi va F~ khong bi oxi hoa: SO, , NO; ™, PO, .. (e
anion goc axit hitu ¢d). H,O bi oxi hda theo phin tng:
2H,0 - 4¢ — O, +4H"

- Céc trudng hgp khdc bi dién phin theo trat .
$* >I">Br >CI">O0H > H,0

3. Phén loai dién phan:

- Pién phin néng chdy: Dung diéu ch& cdc kim loai hoat dong manh
(thudng dién phin néng chdy mudi halogenua hodc bazd clia kim loai
tudng tng, dung dich dem dién phin néng chdy phdi c¢6 can).

- Pién phin dung dich: Diéu ché cdc kim loai hoat dong trung binh va y&u
(c6 su.tham gia clia nudc).

4. Dinh luit Faraday:

* Cdch phdt biéu thtt nhat (dya trén biéu thic todn hoc): m = %%I.L
- m: Khéi lugng don chat X thu dugce & dién cuc.

- A: Khdi lugng mol nguyén tir cia X.

- n: S& clectron ma cation hodic anion trao do6i. -
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- L. Cudng do dong dién (A)
- Thoi gian dién phin
- F: Hing s6 Faraday
+ F = 96500 khi thdi gian tinh bing s
+ F = 26,8 khi thdi gian tinh bing gid.
* Cédch phdt biéu thit hai:
Khi di¢n lugng tdi qua mach 1a 96500 C thi di ¢6 mot mol electron
chuyén doi trong mach do catot phong ra d&€ khir cation (M™, H") hay
H,0; va anot thu vao d€ oxi héa anion (gbc axit, OH™) hay H,O hodc kim
loai lam anot.

Bi€u thiic lién h¢: q =1t =n,.96500 = n_ = 961:00 (2%)

Chua y:
e D¢ tinh nhanh k&t qui ta nén diing cong thic (2*)
o D& gidi dugc bai todn dien phan cin nim vitng cdc cd sG sau:

- Khoi lugng catot ting 1én chinh [a khéi lugng ctia kim loai tao thanh sau dién
phin bdm vao. Phdi chi r6 bim vao catot binh dién phin 12 mdt hay nhiéu
kim loai (¢6 thé phai bién ludn thit di ng hodc sai theo trit w phan ng).

- Khdi lugng ctia dung dich trude va sau khi di¢n phin ludn thay ddi, dude
xdc dinh:

M jqgau =2 M dd diu - md -m?
Am=Yml+m?T

- Chdt rdn thodt ra c¢6 thé 1a kim loai, ¢6 thé 1a chit k&t tha cla kim loai
hodc do ci hai.

- Chél khi thodt ra sau dién phan gdm ca khi thodt ra & catot va anot (trir khi
gdy phdn tng phy, tao sin phdm tan trong dung dich). N&u dé& yéu ciu tinh
lugng khi, phai xdc dinh rd d6 1a khi & dién cuc nao, hay la khi sau dién
phén.

- Bi¢n phan dung dich mdt muéi cho dén khi catot bt diu ¢6 khi thoat ra thi
ngiing nghia 12 ti€n hanh dién phin dung dich mudi cho d&€n hoin toan thi
chdm dt dién phan.

- Vi€c tinh todn & bai todn di¢n phin thudng khd don gidn, chi y&u xoay
quanh 3 y&u 16: Cudng d dong di¢n, thdi gian dién phan va lugng chat
thodt ra & di¢n cye. BC 8 cho 2 trong 3 y&u 18 rén va hdi y&u & con lai.

Do d6 n€u cho rd rang I, t thi trude hél tinh s6 mol electron trao déi trong
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roi bién luan G&p theo trat e dién phin.

qué trinh dién phan n = 96 %()()
SN

- Ngudc lai n€u cho lugng chdt thodt ra § di¢n cuc hodc sy thay d6i v& khoi
lugng dung dich, khdi lugng dién cuc, pH... thi tim cdch tinh ngay s0 mol
It

96500

clectron theo Iugng chdt tao thanh d¢ (h& vao cong thuc n, = roi

tinh I hodc t.

B.BAI TAP MINH HQA
Cau 1: Tién hanh dién phan dung dich chta m gam hon hgp CuSO, va NaCl (hi¢u
Uit 100%. dién cue tro, mang ngin x8p), d&n khi nude-bitdiu bi dién phan §
cuciihi ngitng di¢n phan, thu duge dung dich X va 6,72 lit khi (dktc)
3 v @ anot. Dung dich X hoa tan (i da 20,4 gam ALOs. Gid i clia m Ia
©A256. B.51.1. C.504. D. 23.5.
(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2013)
Huéng din gidi:
PTDP: CuSO, + 2NaC] —tpntmedd o, Cy 4+ Cl, + Na,SOy

ming npan

Y Ry
s, |cd hal di€

a 2a a (mol)
TH1: CuSO, duv s¢ dién phan Gi€p:
2CuSO, + 2H,0 tphmdwmedih , 7y + O, + 2H,S0,

ming ngan

b 2b b 2b  (mol)
3stO4 + Aleg—) A]z(SO4)1 + 3H20
20,4

=2b=3."2- =b=0,3 mol
102

Khi thodtradanot1laClva O, >a+b=0,3 >a=0(v0 li)
TH2: NaCl du s& di¢n phan tép:
2NaCl + 2H,0 —tinphndwoedih , 9NaOH + Cl, + H,

ming npan
2¢ 2¢ ¢ (mol)
2NaOH + ALO; —/NaAlO, + H,0

:20=2.—29-’—i = ¢ =0,2 mol
102

Khi thodtra anotlaClhva O, >a+c¢=03 >a= 0,1 (théa man)
Viay m = 160.0,1 + 58,5.(0,1.2 +0,2.2) = 51,1 gam = Pap an B. v
Cau 2: bién phin 150 ml dung dich AgNO; IM véi di¢n cyc trd trong t gid,
cudng dd dong dién khong d8i 2,68A (hiéu sudt qud trinh dién phéin la
100%), thu dugc chit rin X, dung dich Y va khi Z. Cho 12,6 gam Fe vao Y,
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sau khi cdc phin wng k&t thic thu duge 14,5 gam hdn hgp kim loai va khi
NO (sin phdm khir duy nha't ctia N*). Gid tri clia t 1
A.0.8. B.0,3. C. 1,0. D. 1,2.
(Trich dé thi tuyén sinh Pai hoc khdT A ndm 2012)
Huéng din giai:
Ta ¢6: s6 mol AgNO; = 0,15, goi x 1 s6 mol AgNO; tham gia dién phan
2AgNO; + H.0 — 2Ag + 2HNO; + 1/20..
b QI b X Voo
— Sau khi sdt phan tng véi Y ( chita HNO; vd AgNO; du) thu duge hdn hgp
kim loai — ¢6 Fe du, vay ta chi thu dude mu6i st I1.
3Fe + 8HNO; — 3Fe(NO;), + 2NO + 4H,0
3x/8 > x
Fe  + 2Ag"— Fc™* + 2Ag
(015 -x)2—->0,15-x — (0,15 - x)
— S6 mol Fe phdn @ng = 3x/8 + (0,15-x)/2 = (0,6-x)/8
Tacd: 12,6 - {(0,6 - x)/8].56 + (0,15~ x).108 = 14,5 - x =0,
Ap dung cong thie : $6 mol ¢ trao doi = IVF
— 1= nF/1 =0,1.96500/2,68 = 3600s = 1,0h.
= Piapan C
Céu 3: Bi¢n phan dung dich hon hgp gdm 0.1 mol FeCls, 0,2 mol CuCl, va 0,1
mol HCI (di¢n cuc trd). Khi ¢ catot bt ddu thodt khi thi & anot thu duge V lit
khi (dktc). Bi¢t hicu suft clia qud trinh dién phan 1a 100%. Gid trj ctia V 1a
A. 5,60. B. 11,20, C. 22,40. D. 4,48.
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2012)
Huéng din giai:
Thit tr dién phiin & catot :
Fe™ + lc — Fe¢™*

0,1 0,1
Cu** + 2¢ — Cu
0,2 0,4

2HY + 2¢ — H-
Catot bt dau ¢6 khi thodt ra: s6 mol ¢ nhin tai catot = 0,5 mol
& anot ¢6 0,8 mol CI': 2CI -2¢ — Cl,
0,5 0,5 0,25
Vay 56 mol Cl, = 0,25 mol — V =5,6lit
= DPapan A
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Cau 4: Ti€n hanh dién phin (vdi dién cuc trd) V lit dung dich CuCl, 0,5M. Khi
dirng dién phan thu dudc dung dich X va 1,68 lit khi Cl, (dktc) duy nhdt &
anot. Toan bd dung dich X tdc dung vira di véi 12,6 gam Fe. Gid tri cia V 1a
A. 0,60. B.0,15. C. 0,45. D. 0,80.

(Trich dé thi tuyén sinh Cao ddng ndm 2012)
Huéng din giai:
Ta ¢6: s6 mol Cl, = 0,075 mol , s§ mol ciia Fe = 0,225 mol
CuCl, —2% Cu + Cl,
0,075 0,075
dung dich X : CuCl, cOn dv
Fe + CuCl, — FeCl; +Cu

0,225 0,225
Ta ¢6: ncyerp = 0,075 +:0,225 = 0,3(mol) - V =0,3/0,5 = 0,6 lit
= Papdn A

Céau 5: bién phan 500ml dung dichkCuSO4 0,2M (dién cuc trd) cho dén khi &
catot thu dudc 3,2 gam kim loai thi thé tich khi (dktc) thu dudc & anot la:

A. 3,36 it B. 1,121it C. 0,56 lit D. 2,24 lit
(Trich dé thi tuyén sinh Cao ddng ndm 2011)
Huéng din gidi

- Ta cé: ne, = 0,05 mol < Neuso, = 0,1 mol = CuSO, du, & catot chi c6 Cu** bi

dién phin, § anot nudc bi dién phan.
- Taicatot: Cu** + 2¢ — Cu

0,1 0,05
- Taianot: 2H,O - 4e — O, + 4H"
0,1 0,025

= ng, = 0,025 = VO2 =0,56 lit = Pap 4n C.

Cau 6: Dién phin dung dich gbm 7,45 gam KCI va 28,2 gam Cu(NOs), (dién
cyc trd, mang ngin x8p) dén khi khéi lugng dung dich gidm di 10,75 gam thi
ngirng dién phén (gia thi€t lugng nuSc bay hoi khdng ddng k€). TAt ca cdc
chi't tan trong dung dich sau dién phan la

A. KNO; va KOH. B. KNO;, KCl va KOH.
C. KNO; va Cu(NOs),. D. KNO;, HNO; va Cu(NO;),.
(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2011)
Huéng din giai

Ta ¢6: ngc = 0,1 mol ; nCu(NO])2 =0,15 mol
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2KCl1 + CU(NO3)2 — Cu + 2KNO; + Clz
0,1 —eeemv 0,05 -—---- (O 01 JE——————— 0,05
= KCI hét, s6 mol Cu(NO3), con = 0,15 — 0,05 = 0,1

CU(NO3)2 + H,O —» Cu + 2HNO3 + %Og

Khoi lugng dung dich gidm = Khdi ludng ctia Cu két tha + khoi lugng cia
Cl, va O, bay ra

= (0,05 +x)64 + 0,05.71 + —;X.32 =10,75 = x = 0,05

= Cu(NOs), vin con du = Dung dich sau pit chita KNOs; HNO; va Cu(NOs),.
* Cach khdc:

Tai anot: 2CI", NO5~, H,0O Tai catot: Cu**, K*, H,0
2CI" - 2¢ — Cl, Cu* + 2e — Cu
0,1 0,1 005 0,15 03

Ta thdy: N (g anon < Ne @eaony = Cu(NO3), con dur = loai A, B.
Gid stt & anot H,O khong bi dién phin
= Amy = mClz +mc, =0,05.71 +0,05.64 = 6,75 (g) < 10,75 (2)

= H,0 ¢6 bi di¢n phin § catot = Leai C = Pap 4n D.

Céu 7: Hoa tan 13,68 gam mudi MSO, vio nudc duge dung dich X. Pién phin
X (v6i dién cyce (rd, cudng do dong dién khong ddi) trong thoi gian t gidy,
dudc y gam kim loai M duy nhdt & catot va 0,035 mol khi & anot. Con néu
thoi gian di¢n phén ld 2t gidy thi t6ng s6 mol khi thu dugc & cd hai dién cuc
12 0,1245 mol. Gid tri cda y la

A. 4,480. B. 3,920. C. 1,680. D. 4,788.
(Trich dé thi tuyén sinh Pai hoc khdi A nam 2011)
Hwéng din giai

Bién phén trong thdi gian t gidy thu dugc 0,035 mol khi vay 2t gidy ta s€ thu
duge 0,035.2 = 0,07 mol khi, nhung thyc t&€ ta thu dugc 0,1245 mol khi, su
chénh 1éch 6 mol d6 13 do dién phin nudc tao khi H,

= n, =0,1245 - 0,07 = 0,0545

HQO —> H2 + %‘Oz

0,0545  0,02725
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= S6 mol O, tao ra do mudi di¢n phin = 0,07 - 0,02725 = 0,04275
l
MSO, + HQO —-M + HzSO.; + ;Oz

0,0855---=wmmmmmmm o m e 0,04275
= My = 43,68 =160=>M+96=160 > M =064
0,0855
= Khdi lugng Cu tinh theo t gidy la me, = 2.0.035.64 = 4,480 gam
= Dap an D.

Céu 8: Pién phan (dién cyc trd) dung dich X chita 0,2 mol CuSOy va 0,12
mol NaCl bing dong di¢n ¢6 cudng do 2A. Thé tich khi (dktc) thodt ra &
anot sau 9650 gidy di¢n phan la
A. 2,240 lit. B. 2,912 lit. C. 1,792 lit. D. 1,344 lit.

(Trich dé thi tuvén sinh Pai hoc khdt A nim 2010)
Hudng din giai
Tacé: n = L = 2.9630
¢ F 96500
Anot (+): CI', SO, H,O
2CI" = 2¢ - Cly
0,12 0,12 0,06
= N eon = 0,2 = 0,12 = 0,08 mol
2H.O — 4¢ — O, + 4H"
0,08 0,02
= Vi = VClz + V()2 =22.4.(0,06 +0,02) = 1,792 lit = Pédp an C.

=(),2 mol

Cau 9: Pién phin (vdi dién cuc tré) 200ml dung dich CuSO;, ndng dd x mol/l,
sau mot thdi gian thu duge dung dich Y vAn con mau xanh, c6 khoi lugng
gidm 8g so vdi dung dich ban diu. Cho 16,8g bdt Fe vao Y, sau khi cdc phan
ting x4y ra hoan toin, thu dudgc 12,4g kim loai. Gia tri cda x la

A. 2,25 B. 1,5 C. 1,25 D. 3,25
(Trich dé thi tuyén sinh Pai hoc khét B nam 2010)
Huéng din giai

Ta ¢6: Npe pan gin = 0,3 mol
Phuong trinh dién phan dung dich CuSO,:

CUSO4+ HzO — Cu + HzSO4+ —;—Oz (1)
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- Dung dich sau dién phan vin cdn mau xanh, ching t6 ion Cu®* con:
. 1
Goi nCuSO4 pe = a mol = 64a + 32.5a =8 =a=0,1 mol

— Dung dich Y gdm: 0,1 mol H,SO, va Cu®* du.
Pi: Fe + H,SO, — FeSO, +H,

01 0,1
= Mpewa = 16,8 - 0,1.56 = 11,2 (g)
Pi: Fe +Cu** — Fe® +Cu (2)
b b b

Goi n_ 5, ps =bmol = AmT = 64b - 56b = 12,4 - 11,2=> b= 0,15 mol
u
Theo pit (1), (2) ta ¢6: nCuSO4 wa =0,1 +0,15 = 0,25 mol

= [CuSO,] = 0—22—5- =0,125M = P4p 4n C.

Céau 10: Pién phin c6 mang ngin 500ml dung dich chifa hdn hgp gdm CuCl,
0,IM va NaCl 0,5M (dién cyc trd, hiéu suit dién phdn 100%) véi cudng do
dong dién SA trong 3860 gidy. Dung dich thu dudc sau dién phin cé kha
ning hoa tan m gam Al. Gi4 tri I6n nhit ciia m 13

A. 4,05 B. 2,70 C. 1,35 D. 5,40
(Trich dé thi tuyén sinh Bai hoc khéi B)
Hudéng din giai:

Ta ¢6: feucr, = 0,05 mol; nyue; = 0,25 mol = ZnCI_ = 0,35 mol

S& mol electron trao d8i: n, = It _ 33860 0,2 mol
F 96500
Céc bdn phdn tng xdy ra § cdc dién cuc:
Anot (+): CI' ; H,0
2CI" - Cl, + 2e
0,2 0,2
=> CI” con du, H,0 chua bi oxi héa
Catot (-): Na*; Cu** ; H,0
Cu** + 2¢ > Cu
0,05 0,1
= n, trao d8i con = 0,2 - 0,1 = 0,1 mol
2H,0 + 2¢ — 204 + H,
0,1 W
Phdn @ng hoa taw i
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Al + OH + H,O — AlO, + %Hz

0,1 0,1
= mu =27.0,1 =2,7(g) = Pdp 4n B.

Cau 11: Pién phan néng chdy ALO; vdi anot than chi (hiéu sudt dién phan
100%) thu dudc m kg Al § catot va 67,2 m® (dktc) hdn hgp khi X ¢6 ti khéi so
v6i hidro bing 16. LAy 2,24 lit (dktc) h6n hdp khi X suc vao dung dich nuée
v6i trong (du) thu dudc 2 gam k&t tha. Gid tri cia m la

A. 54,0 B. 75,6 C.675 D. 108,0
Huéng din gidi
B’ 2
Ta cé: nCO2 = nCaCO3 = TO-(; = 0,02 mol

Trong 2,24 lit hén hdp X c6 Neo, = 0,02 mol
Vay, trong 67,2 m’ hdn hop X ¢6 Nco, = 0,6 kmol

Gia sif trong hh X ngoai CO, chi c6 CO:
Ta ¢6: ny, =3 kmol = ncgo = 3 - 0,6 = 2,4 kmol
N K/I—x _ 2,4.28 + 0,6.44
' 3.
= Trong hh X ngoai CO, va CO (x kmol) con ¢6 O, du (y kmol)
Tacé: x+ y=24 (1)
Mat khic: Mx _ 28x + 32); +0,6.44 _
=28x + 32y=69,6 2) =>x=18; y=0,6.
Cé4c phén ¢ng xay ra § anot:
2C + 0,— 2CO o,
09 1,8
C+ 0, CO,
06 06
= Do, = 0,9 + 0,6 = 1,5 kmol

=312 > Myx décho=16.2=32

32

= Do, bandiu = No, pu + o, = 1,5+ 0,6 =2,1 kmol

Phuong trinh phan @ng dién phin néng chidy ALO;:
2AL0; — 4Al +30;

2,8 2,1
= ma=2,8.27=756(kg)=>DipinB
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Céu 12: Dién phan dung dich CuCl; vdi dién cuc tro, sau mdt thdi gian thu dudc
0,32g Cu & catot va mdt lugng khi X & anot. Hap thy hoan toan lugng khi X
trén vao 200ml dung dich NaOH (& nhiét do thudng). Sau phin ng ndng dod
NaOH con lai 1a 0,05M (gid thi€t thé tich dung dich khong thay ddi). Nong
dd ban diu ctia dung dich NaOH la:

A.0,I15M B. 0,2M C.0,IM D. 0,05M.
(Dé thi tuyén sinh Pai hoc khéi A)
Huéng din giai
Ta c6: nc, = 0,005 mol
Phuong trinh dién phan: CuCl, - Cu + Cl,
0,005 0,005
Cl, + 2NaOH — NaCl + NaClO + H,0
0,005 0,01
Sau phdn @ng trén ndng dd NaOH con lai 0,05M, nghia 1a NaOH du.
= Nnaonar = 0,05.0,2 = 0,01 mol
= NDnaonbaie = 0,01 + 0,01 = 0,02 mol

0,02

0.2

Céu 13: Dién phan dung dich chita a mol CuSO, va b mol NaCl (vdi dién cuc
trd ¢4 mang ngin x0p). P& dung dich sau dién phan lam dung dich
phenolphtalein chuyén sang mau hdng thi diéu kién ciia a va b 1a (bi&t ion
SO, khdng bj dién phan trong dung dich) :

A.b>2a B.b=2a C.b<2a D.2b=a.
(Dé thi tuyén sinh Pai hoc khdi B)
Huéng dan giai

= [NaOH]= =0,IM = Pdp4nC.

Phuong trinh dién phan:
CUSO4 + H O ——> Cu + HESO4 + 10, (l)

a a

2NaCl + 2H,0 ——> 2NaOH + Cl, + H, (2)
b b

H,SO, + 2NaOH —— Na,SO, + 2H,0 (3)
a 2a

Dung dich sau di¢n phin lam phenolphtalein héa héng ching té sau phan
ing (2): NaOH dv = b > 2a.
= DPdp dn A.
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Céach khac:
Phuodng trinh di€n phén:
CuSO; + 2NaCl —— Cu + Cl, + Na,SO, (1)
a 2a
Dung dich sau dién phin lam phenolphtalein héa hdng chitng t sau phédn
ting (1) NaCl con du va tiép tuc bi dién phin cho mdi truong bazd
=> b>2a = DapanA.

Cau 14: .Dung dich X chtta HCI, CuSO, v Fe,(SOy);. LAy 400ml dung dich X
dem dién phan (dién cuc trd) vdi I = 7,72A dé€n khi & catot duge 0,08 mol Cu
thi dirng lai. Khi d6 & anot ¢6 0,1 mol mdt chit khi bay ra. Thdi gian dién
phan va ndng d6 mol/l chia Fe** 1an lugt 1a:

A.2300s va 0,1M B. 2500s va 0,1M
C. 2300s va 0,15M D. 2500s va 0,15M.
' Huéng din gidi:

Thit ty dién phin & anot:
2CI" - 2¢ —» Cl,
0,2 0,1
= S$& mol electron trao d8i: n, = 0,2 mol
Thit ty dién phin § catot:
 Fe* + le — Fe*

0,04 0,04
Cu** + 2 — Cu
0,16 0,08

nF  0,296500

(53

I 7,72

2500 s

} It
Ta co: n,=—=>t=
F

[Pez“f] - 9(;—0; = 0,IM = Pép 4nB.

Céu 15: Dién phin néng chdy a gam mdt mudi X tao bdi kim loai M va mdt
halogen thu dugc 0,896 lit khi nguyén chat (dkic). Cling a gam X trén néu
hda tan vao 100ml dung dich HC1 1M rdi cho tdc dung vi AgNO; du thi thu
dudc 25,83 gam két tha. Halogen do la:

A. Flo B.Clo C. Brom D. Iot.
Huéng din gidi

0,896

T 224

nuct = 0,1.1 = 0,1 mol

- Tacé: ny = (0,04 mol
2
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Phuong trinh dién phan: MX, — M + -‘zlx2

0,08
n
Gid S mudi MX, khong tao két tda khi tic dung véi AgNO; du
=> chi c¢6 HCI phdn tdng vdi AgNO; du tao két tha AgCl.
HCl + AgNO; — AgCH + HNO;
0,1 0,1
= my= 0,1.143,5= 14,35 (g) <mygscho=25,83(g)
Viy, mudi MX, c6 tao k&t tia AgX khi tdc dung v6i AgNO; du.
MX, + nAgNO; — M(NO;), + nAgXl

0,04

0.08 0,08
n

HCI + AgNO; — AgCH + HNO;

0,1 0,1

= my= 0,1.143,5 + 0,08.(108 + My) = 25,83
= Mx =355 = Xlaclo = Ddap dn B.
Céau 16: Pién phan dung dich mudi MCl, véi dién cuc trd. Khi & catot thu dudc
16g kim loai M thi & anot thu dugc 5,6 lit khi (dktc). M la:
A. Cu B. Zn C. Fe D. Ag.
Huéng din giai
5,6

Ta cé: nClz = m = 0,25 mol

Phuong tinh dién phan: MCl, — M + %Clz

9’2 0,25 mol
n

= pié.MM =16 »> My =32n
n

= Céipnghiém n =2 va M = 64 (Cu) la phti hgp = DPdp an A.

Cau 17: Pién phin vdi dién cyc trd dung dich mudi clorua ctia kim loai héa tri
(IT) v&i cudng dd dong dién 3A. Sau 1930 gidy, thd'y khoi lugng catot ting
1,92¢. Kim loai trong mudi clorua trén I kim loai:

A.Ni B. Zn C.Cu D. Fe.
Huéng din giai
Khdi lugng catot ting chinh 1a khdi lugng kim loai bi dién phan bim vao:
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Ap dung dinh luat Faraday, ta cé:

my =2 o 2 A0 gy,
F.n 96500.n

Cip nghiém phtt hgplan=2va A=64 (Cu) = Pap an C.

Cau 18: Pién phin dung dich chifa 0,02 mol FeSO, va 0,06 mol HCI véi | = 1,34A
trong 2 gid (dién cyc trd, mang ngéin). Bé qua sy hoa tan cta khi clo trong H,0, coi
hiéu suit dién phan 100%. Khoi Iugng kim loai thoat ra & catot va thé tich khi
(dktc) thoatra & anot la:

A. 11,2 gva 8,96 lit B. 1,12 g va 0,896 lit
C.5,6 gva 4,48 lit D. 0,56 g va 0,448 lit.
Huéng din gidi
S6 mol electron trao d6i: n, = I = l—g’—é—l—% = 0,1 mol
_ F 26,8
Tht ty dién phan § catot: Thi ty dién phian & anot:
2H" + 2e — H, 2CI" - 2¢ — Cl
0,06 0,06 0,06 0,06 0,03
Fe** + 2e — Fe 2H,0 - 4e — O, + 4H"
0,02 0,04 0,02 0,04 0,01

= mpg, = 0,02.56 =1,12 (g)
Vihiganot = (0,03 + 0,01).22,4 = 0,896 lit = Dap an B.

C.BAITAP AP DUNG

CAu 1: Tién hanh dién phan hoan toan dung dich X chéa AgNO; va Cu(NO;),
thu dugc 56 gam hdn hop kim loai § catot va 4,48 lit khi & anot (dktc). S6
mol AgNO; va Cu(NOs), trong X Ian lugt la:

A.0,2va0,3 B.0,3va 04 C.0,4va0,2 D. 0,4 va 0,3.
Huéng dén gidi
Taco: ny = ﬂ = 0,2 mol
22,4

Goi AgNOs: x mol
Cu(NO3), :y mol
Thit ty dién phin § catot:
Ag" + le > Ag

* XX b= 108x + 64y = 56 (1)
Cu”" + 2¢e — Cu
y 2y y

. DPién phdn § anot:
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2H,0 —4e — O, + 4H"
0,8 0,2
= x+2y=0,8 (2)
T (1)va(2) = x=04vay=0,2 = DapanC.

Cau 2: Hoa tan 1,28 gam CuSO, vao nudc rdi dem dién phan 181 hoan toan, sau
mdt thdi gian thu dugc 800ml dung dich ¢6 pH = 2. Hiéu sudt phdn @ng dién
phén la:

A. 62,5% B. 50% C. 75% D. 80%.
Huéng din gidi

Tacé: pH =2 = [H']=102=0,01M

= n .= 0,01.0,8 = 0,008 mol

N
Phuong trinh dién phan: CuSO, + H,0 —> Cu+ H;SO, + %0,
0,004 0,004

_0,004.160.100%

- 1,28

Cau 3: bién phin 2 lit dung dich CuSO, vdi dién cuc trd va dong dién mit
chié¢u c6 cudng dd I = 10A cho d&n khi catot bit ddu c6 khi thodt ra thi ngirng
tha'y phai mat 32 phat 10 gidy. Nong dd mol CuSO, ban diu va pH dung dich
sau phan @ng la:

= H =50% => Dap an B.

A. [CuSO,] =0,5M; pH =1 B. [CuSO,] = 0,05M; pH =10
C. [CuSO4] = 0,005M; pH = | D. [CuSO4] = 0,05M; pH=1.
Huéng din giai

Dién phin dung dich CuSO, t6i khi bit diu khi thodt ra thi ngitng nghia 1a
Cu®* da bi dién phan hét.
Ap dung dinh luit Faraday, ta c6:

Alt 64.10.1930
mCU freand =

Fn 96500.2
Phuong trinh dién phin: CuSO, + H,O0 — Cu+ H,SO, + %0,

0,1 0,1 0,1

=6,4(g) = nc, =0,1 mol

- [H*J:%—:O,IM — pH=1

= Pdp an D.
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Ciau 4: Dién phin 100ml dung dich A chtta déng thdi HC1 0,1M va NaCl 0,2M
vdi dién cuc trd ¢6 mang ngdn x8p t6i khi & anot thodt ra 0,224 lit khi (dktc)
thi ngirng dign phan. Dung dich sau khi dién phan c¢6 pH (coi thé tich dung
dich thay d8i khong dang ké) 1a:

A.6 B.7 C. 12 D. 13.
Huéng din giai
Ta ¢6: nyc; = 0,01 mol; ny,c; =0,02 mol
0,224
Dghi § anot = 2.4 = 0,01 mol
Thit ty dién phdn & anot: 2CI° - 2e — Cl,
0,02 0,01
bién phin § catot: 2H" + 2e — H,
0,01 0,01

2H,0 + 2e - H, + 20H"
0,01 0,01
- 0,01 L

:>[0H ]:-O—l—zo,nm — pOH=1 = pH=13 = Dép 4nD.
Ciu 5: Diéh phin dé€n hét 0,1 mol Cu(NOs), trong dung dich vdi dién cuc trd,

thi sau dién phin khéi lugng dung dich dd gidm la:

A. 1,6 gam B. 6,4 gam C. 8,0 gam D. 18,8 gam.

Hudng din gidi
Phuong trinh dién phan: Cu(NO;), + H,O — Cu + 2HNO; + —;—Oz
0,1 0,1 0,05

Kh&i lwgng dung dich gidm chinh la khéi lugng cda Cu va O, tich ra khéi

dung dich: Amygism =0,1.64 +0,05.32=8 (g) = Pdp dn C.
Ciu 6: Khi dién phan 26 gam mudi iotua ctia mdt kim loai X néng chay, thi thu

dudc 12,7 gam iot. Cong thifc mudi iotua la:

A. KI B. Cal, C. Nal D. Csl.

Huéng din gidi
Tacé: n;_ = 127 _ 0,05 mol
2 254
Phuong trinh dién phin: RI, —— R + —nz—lz
o1 0,05
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= E.(MR+ 127n) =26 = My =133n
n
Cédp nghiém phu hgp n =1 va Mg = 133 (Cs) = Ddp 4n D.

Céu 7: Hoa tan 40 gam mudi CdSO, bi 4m vao nudc. BE dién phan hét cadimi
trong dung dich cin ding dong dién 2,144A va thdi gian 4 gid, % H,O chita
trong mudi la:

A. 18,4% B. 16,8% C. 18,6% D. 16%.

Huéng din gidi:
Phuong trinh di¢n phin: CdSO, + H,0 —— Cd + H,SO, + %Oz
0,16 0,16
Ap dung dinh ludt Faraday, ta cé:
ALt 11221444
mCLl = =
‘ F.n 26,8.2

Theo phuong trinh dién phin: n = neyg = 0,16 mol
g CdSO,

= 17,92 (g) = N¢g = 0,16 mol

40 — 0,16.208

= % H,0 chta trong mudi = 100% =16,8% => Dap 4n B.

Céu 8: bi¢n phan 300ml dung dich CuSO, 0,2M véi cudng do dong dién 3,86A.
Kh&i lugng kim loai thu dugc & catot sau khi dién phan 20 phat la:
A. 1,28 gam B. 1,536 gam C. 1,92 gam D. 3,84 gam.
Huéng din gidi:
Ap dung dinh ludt Faraday, ta c6:
ALt 64.3,86.20.60
Mo T Fn T T 965002
Cau 9: bi¢n phin dung dich MSO, khi & anot thu dudc 0,672 lit khi (dktc) thi
thdy khdi lugng catot tang 3,84 gam. Kim loai M la:

=1,536 (g) = Dap an B.

A. Cu B. Fe C. Ni D. Zn.
Huéng din gidi:
Khdi lugng catot ting chinh 13 kh&i lugng kim loai sinh ra bdm vio.
Tacéd: g = (_)_61_2_ = 0,03 mol
22,4

1
Phuong trinh dién phan: MSO; + H,0 —— M + H,SO, + 502

0,06 0,03
3,8
,06

=

= My = =64 (Cu) = Ddpdn A.

=]
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Cau 10: C6 200ml dung dich hdn hgp Cu(NO;); va AgNOs. Pé dién phan hét
jon kim loai trong dung dich cin ding dong dién 0,402A; thdi gian 4 gid,
trén catot thodt ra 3,44 gam kim loai. Nong do mol/l cla Cu(NO;), va

AgNO; la:
A.0,1va0,2 B. 0,01 va 0,1 C.0,1va 0,01 D. 0,1 va0,l.
Huéng din gidi
Goi AgNO;: x mol
Cu(NOs),: y mol
S8 mol electron trao ddi: n, = L 0,4024 _ 0,06 mol
¢ 26,8
Thit tw dién phin § catot:
Ag" + le —> Ag
X X X
Cu2+ + 2 — Cu
y
108x + 64y = 3,44 (1) x =0,02
{x +2y =0,06 ) {y = 0,02

= [AgNOJ = [Cu(NOS)Z] = 00 =0,IM = DPap anD.

Céu 11: Ti€n hanh dién phin (c6 mang ngin x0p) 500ml dung dich chifa hdn
hgp HC1 0,02M va NaCl 0,2M. Sau khi & anot bay ra 0,448 lit khi (dktc) thi
ngitng di¢n phan. Thé tich dung dich HNO; 0,1M cén dé trung hoa dung dich
thu dudc sau dién phéin la:

A. 200ml B. 300ml C. 250ml D. 400ml.
Hudng din giai
Ta ¢6: nuc = 0,01 mol ; ny,ep = 0,01 mol;
Nkt g anot = 0,02 mol

Pién phin ¢ anot:

2CI1 - 2¢ —» CL,

0,04 0,04 0,02
= Ton CI” chua bi dién phan h&t va s8 mol electron trao ddi n, = 0,04 mol.
DPién phén § catot:

2H" + 2¢ —» H,

0,01 0,01
2H20 + 2e > H, + 20H
0,03 0,03
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Phan ng trung hoa gitta dung dich HNO; va dung dich sau dién phan:
H" + OH" —» H,0
0,03 0,03

0,03 o
= VHN% =01 0,3 (1) =300ml = Pép dn B.

Cau 12: Hoa tan 5 gam mudi ngdm nudc CuSO4.nH,O rdi dem dién phin tdi
hoan toan, thu dudc dung dich A. Trung hoa dung dich A cAn dung dich chita
1,6 gam NaOH. Gid tri ca n 1a:

A.4 B.5 C.6 D. 8.
Huéng din giai

Tacod: ny oy = % = (0,04 mol

Phuong trinh dién phéin:

CUSO4 + HZO —— Cu + HzSO4 + l/202

0,02 0,02
H.SO;, + 2NaOH —— Na,SO, + 2H,0
0,02 0,04

= 0,02.(160+18n)=5 = n=5 = PapanB.

Cau 13: Pién phin dung dich mdt mudi nitrat kim loai v6i hiéu sud't dién phan
1a 100%, cudng do dong dién khong ddi 12 7,72A trong thdi gian 9 phit 22,5
gidy. Sau khi k&l thic kh&i lugng catot ting 1én 4,86 gam do kim loai bim
vao. Kim loai dé la:

A. Cu B. Ag C. Hg D. Pb.
Huéng din gidi
Khéi lugng catot ting chinh 1a khdi lugng kim loai sinh ra bdm vao.
Ap dung dinh lujt Faraday, ta c6:
m,, = Alt o 4.86 = A.7,72.562,5
F.n 96500.2
Cipnghiémpht hgplan=1va A=108 (Ag) = DPap an B.

Cau 14: Ti€n hanh dién phan (c6 mang ngin x&p) dung dich X chtta hdn hdp
gdm 0,02 mol HCI va 0,05 mol NaCl véi cudng dd dong dién 13 1,93A trong
thdi gian 3000 gidy, thu dugc dung dich Y. N&u cho quy tim vao X va Y thi
thdy:

A. X lam dé quy tim, Y 1am xanh quy tim
B. X 1am d6 quy tim, Y lam dé quy tim

= A =108n
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C. X 1am d6 quy tim, Y khéng d8i mau quy tim

D. X khong d8i mau quy tim, Y 1am xanh quy tim.
Huéng din gidi:

Ta cé: nCr = 0,07 mol

It 1,93.3000

S6 mol electron trao d8i: n, = — = = 0,06 mol
¢ F 96500

bién phin § anot:
2CI°1 - 2¢ —» CL,
0,06 0,06 0,03
= Jon CI” chua bi dién phan hét, do d6 nudc chua bi dién phin
Thit ty dién phin § catot:
2H" + 2¢ —» H,

0,02 0,02
2H,0 +2e¢ —> H, + 20H
0,04 0,04

Trong dung dich X ¢6 axit 1am quy tim héa dé, trong dung dich Y sau dién
phidn ¢6 OH™ lam quy tim héa xanh.
=> Pdp an A.

Céu 15: Pién phan 500ml dung dich AgNO; véi dién cuc trd cho dé&n khi catot
bit ddu ¢6 khi thodt ra thi ngirng. D& trung hoa dung dich sau dién phin cin
800ml dung dich NaOH IM. Bi&t I = 20A, ndng d6 mol/l clia dung dich
AgNO; va thdi gian dién phan la:

A. 0,8M; 3860s B. 1,6M:;3860s C.3,2M;360s  D. 0,4M; 380s.
Hudéng din gidi:

Ta ¢6: nnyon = 1.0,8 = 0,8 mol v

Phuong trinh dién phin: 2AgNO; + H,0 —— 2Ag + 2HNO; + Y20,

0,8 0,8 0,8
HNO; + NaOH -——> NaNO; + H,O
0,8 0,8
0,8
= | AgNO, | = =—=1,6M
[AeNO, ] 0.5
/\p dung dinh ludt Faraday, ta c6:
m, .Fn
m,, = Alt = Ag _ 0,8.108.96500.1 13860 s
£ Fn Al 108.20
= PdpanB
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Cau 16: Dién phin c¢6 mang ngin 150ml dung dich BaCl,. Khi thoat ra & anot ¢6
thé tich la 112ml (dktc). Dung dich con lai trong binh dién phin sau khi dugc
trung hoa bang HNO; d4 phén tng vita dii véi 20g dung dich AgNO; 17%. Nong
dd mol dung dich BaCl, trudc dién phan la:

A.0,01M B.0,1M C. 1M D. 2M.
' Huéng din giai
Ta cé: Nyiaane = 9’11—2— = 0,005 mol
20.17

nAgN03 = M = 0,02 mol

Dung dich sau di¢n phan dugc trung hoa bing dung dich HNO;, ¢6 phin tng
v6i AgNO;, chifng t6 ion CI” chua bi dién phan hét.
2CI° - 2¢e —» Cl,

0,01 0,005
CI" + Ag" — AgCl
0,02 0,02

= nC]_ nadu = 0,01 + 0,02 = 0,03 mol

0,03 = 0,015 mol

1
= ng, =—n -
BdC]z 2 cl- 2

= [BaCl, | = %’%ﬁ =0,IM = Dip 4n B.

Céu 17: Dién phin 200ml dung dich mudi nitrat kim loai M héa trj I dién cuc
trd cho d€n khi bé mit catot xua' hién bot khi thi ngirng dién phan. P& trung
hoa dung dich sau dién phan phii cin 250ml dung dich NaOH 0,8M. Nong
d6 mol mudi nitrat 1a:

A.[MNO;] = 1M B. [MNO;] =0,1M

C. [MNOs] =2M D. [MNOs] = 0,011M.
Huéng din giai

Ta ¢6: nn.on = 0,8.0,25 = 0,2 mol

Phuong trinh dién phan: 2MNO; + H,0 —— 2M + 2HNO; + %0,

0,2 02 0,2
Phdn @ng trung hdoa: HNO; + NaOH —— NaNO; + H,0
0,2 0,2
= [MNO, ] = 22 - 1M = Pép4nA.
0,2
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Chu 18: Pién phin dung dich AgNO, trong thdi gian 15 phit, thu dugc 0,432g
Ag & catot. Sau d6 dé 1am k&t tda h&t ion Ag" con lai trong dung dich sau
dién phan cin diing 25ml dung dich NaCl 0,4M. Cung d6 dong dién va khdoi
lugng AgNO; ban dau la:

A. ~0,49A, 2,38g B. ~0,420A, 23 8¢
C. =0,49A, 2,38g D. ~0,429A, 2,38¢.
Huéng din giai

Ta cé: nuacr = 0,4.0,025 = 0,01 mol; nx, = 0,004 mol
Ap dung dinh ludt Faraday, ta c6:

1. m,,.Fn 32.96500.
mA,:Alt:>I= Ag 20,4- 960(“z0,429A
£ Fn At 108.15.60
Phuong trinh dién phan: 2AgNO; + H,O ——> 2Ag + 2HNO; + 120,
0,004 0,004

Phan &ng k&t tha ion Ag™ :
CI” + Ag" — AgCl
0,01 0,01
=5 Mgy, wiv = 0,004 + 0,01 = 0,014 mol

= M ppn0, = 0.014.170 = 2,38 ()

= PdpanD.

Céu 19: Dién phin 400ml dung dich 2 mudi KCI va CuCl, vdi dién cuc trd va
mang ngin cho d€n khi ¢ anot thodt ra 3 36 lit khi (dktc) thi ngitng dién
phin. P& trung hda dung dich sau dién phan can 100ml dung dich HNO;
0,6M. Dung dich sau trung hoa tdc dung vdi AgNO; du sinh ra 2,87 gam két
tia tring. Nong d6 mol ctia mdi mudi trong dung dich trudc dién phan la:

A. [CuCl,] = 0,3M; [KCI] = 0,02M B. [CuCl,. = 0,25M; [KCI1] = 3M
C. [CuClL,] = 2,5M; [KCT] = 0,3M D. [CuCl,j = 0,3M; [KCI] = 0,2M.

Hudng din gidi
3,36 2,87
Tacd: Ngpgant = —— =0,15mol; n, ~ = ——— = 0,02 mol
Kt = 9004 ARCl T 1435
NyNoy = 0,6.0,1 = 0,06 mol
bit: KCl : x mol {Cu2+ : y mol
CuCl, : y mol = ler: (X + 2y) mol

Dung dich sau dién phan phdi trung hda bing dung dich HNO;, chiing t6 &
catot ion Cu?* da dién phin h&t va H,0 da bi dién phan.
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Cu** + 2¢ — Cu

y 2y
2H,O + 2¢ — H, + 20H"
0,06 0,06
Phdn ¢ng trung hda: H®™ + OH™ — H,0

0,06 0,06

Dung dich sau khi trung hoa tdc dung v8i AgNO; sinh ra k&t tha tring, chitng
té § anot ion CI” chua bi dién phan hét. Vay khi thodt ra & anot la khi Cl,.

2CI° - 2¢ —» Ch '

0,3 0,3 0,15

CI" + Ag® — AgCl

0,02 0,02
= nCI_ haie = 0,3+ 0,02 =0,32 mol

Hay x + 2y = 0,32 (1)
Dua vao ban phin tng § catot ta ¢6: n, =2y + 0,06 =0,3 = y=0,12 mol

Tu (1) = x =0,08 mol = [KCI] _ (8(28

L}

=0,2M

[cuct, | = 012 _ 6 3M = PapanD.
0,4

s

Céu 20: Dién phin néng chiy a gam mot mudi X tao bdi kim loai M va mdt
halogen thu dugc 0,224 1it khi nguyén chat (dktc). Ciing a gam X trén néu
hoa tan vado 100ml dung dich HCI 0,5M rdi cho tdc dung véi AgNO; du thi
thu dugc 7,175 gam két wia. Halogen dé 1a:

A. Flo B. Clo C. Brom D. Iot.
Huéng din gidi
Taco: ny, = % = 0,01 mol; nye = 0,5.0,1 =0,05 mol
2 22,4

Gid sit mudi MX, khong tic dung véi dung dich AgNO; du = ciri ¢6 HCl tdc
dung véi AgNO; du tao két tia AgCl.
HCl + AgNO; — AgCll + HNO;
0,05 0,05
= Maga = 0,05.143,5 = 7,175 (g) = my a2 cho-
= Diéu gid st 1a diing = mudi d6 1a mudi ciia flo = D4p 4n A.
Céau 21: Bién phan dung dich chita NaOH 0,0IM va Na,SO, 0,0IM. pH dung dich
sau dién phén (gia st thé tich dung dich thay ddi khong dang ké) 1a:
A.pH=2 B.pH=38 C.pH=12 D.pH = 10.
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Hudng din gidi
Dién phan dung dich chtta NaOH va Na,SO, thyc chdt 12 qud trinh dién phin
H,0.
Vi thé tich dung dich khong d6i
= [OH] = [NaOH] = 0,01 = 10°M khong d3i.
= pOH=2 = pH =12
= Pdp an C. .
Céu 22: Bién phin 100ml dung dich chita NaCl vdi dién cuc trd, c6 mang ngin
véi cudng d dong dién la 1,93A. (Thé tich dung dich sau di&én phan xem nhy
khong ddi, higu suit dién phin 100%). Thdi gian dién phin dé dugc dung
dich ¢6 pH = 12 la:
A. 100s B. 50s C. 150s D. 200s.

Huéng din gidi
Dung dich ¢6 pH =12 = pOH=2 = [OH ] = 1072 =0,0I1M

=n_ = 0,01.0,1 = 0,001 mol

Ta ¢6 ban phan Gng & anot:
2H,0 ~ 2¢ —» H; + 20H
0,001 0,001
Ta c6 s& mol electron trao ddi: n, = n .= 0,001 mol

n,F _ 0,001.96500

= 50s = Dép an B.
I 1,93

Tir cOng thic: n, 2% = t=

Céu 23: Bién phian 200ml dung dich CuSO, (dung dich X) vdi dién cuc trg, sau

thdi gian ngitng dién phén thi thiy khoi lugng X gidm. Dung dich sau dién
phin tic dung vira di véi 500ml dung dich BaCl, 0,3M tao k&t tia tring.
Cho biét khéi lugng riéng dung dich CuSO,4 1& 1,25 g/ml, sau dién phin
lugng H,O bay hdi khong dédng ké. Nong d6 mol/l va ndng d6 % dung dich
CuSO, trude dién phéan la:
A.0,35M; 8% B. 0,52; 10% C.0,75M;9,6% D. 0,49M; 12%.
Huéng din gidi
Dién phan dung dich CuSOy,, sau mot thdi gian thi thd'y khéi lugng dung dich
gidm, chitng t6 c¢6 phdn ng xdy ra. Nhung lugng CuSO, da dién phéin bao
nhiéu ta khong tinh dugc. Khi dién phan dung dich CuSO,, ion SO khéng
bi dién phan nén s& mol ion SO,* khong thay d6i trong qué trinh dién phén.
Ta c6: Ngycl, = 0,3.0,5=0,15 mol
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Phin tng: Ba®™ + SO, — BaSO
0,15 0,15

: 5
= [CuSO, | = %—12— = 0,75M

+

Va C%(CuS0,)= —--~0’15'1601()0‘70 =9,6% = Pap 4n C,
200.1,25
Céau 24: Bi¢n phdn (c6 mang ngin, dién cuc trd) 100ml dung dich CuSO, 0,1M
va NaCl 0,1M véi I = 0,5A. Hi¢u sudt dién phan 100%, dung dich sau dién
. phdn c¢6 pH = 2. Thdi gian di¢n phin la:
A. 1930s B. 3860s C. 2123s D. 2895s.
Huéng din gidi
Ta c6: Neuso, = Pnact = 0,01 mol

CuSO,; + 2NaCl —— Cu + Cl, + Na,SO, (1)
0,005 0,01 0,005
Dung dich sau dién phan c¢6 pH = 2, ching td sau (1) NaCl di hét va
CuSO, hi dién phin ti€p tao mdi trudng axit.
CuS0O; + H,O0 —— Cu + H,S0; + 20, (2)
0,0005  0,0005
Sau di¢nphin: [H']1=10"M = n _ = 0,1.0,01 = 0,001 mol

H+
= nH2504 =0,0005 mol = ng¢, =0,0005 mol

= Téng s8 mol Cu thu dudgc ti¥ (1) va (2) = 0,0055 < 0,01 = CuSO, chua hét.
Ap dung dinh luit Faraday, ta cé:

Alt me .Fn o 0,0055.64.96500.2
me, = =t= =

F.n Al 64.0,5

Céu 25: bién phin dung dl(.h chita'm (g) hdn hgp 2 mudi CuSO, va NaCl véi

cudng do dong dxen I= 5A cho dén khi d 2 dién cuc H,O ciling dién phin thi
ding lai. Dung dich sau dién phdn hoa tan vira di 1,6g CuO va & anot ciia
binh di€n phin c6 448ml khi bay ra (dktc). Gid tri ciia m 1a:

= 2123s = Pap an C.

AJ597g "'B. 4,8¢ C. 4,95g D. 3,875¢.
Hudng din giai
Ta ¢o: Neyo = —136 = 0,02 mol ; Mpigane = %g-fE = 0,02 mol

]

Phuong trinh dién phﬁn; CuSO, +2NaCl —> Cu + Cl, + Na,SO, (D
0,01 0,02 0,01
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Dung dich sau dién phan hoa tan dudgc CuO
= Sau (1) CuSO, con du va tiép tuc bi dién phén.

CUSO4 + Hzo — Cu + HzSO4 + %02 (2)
0,02 0,02 0,01

CuO + H,SO, ——> CuSO4 + H,O
0,02 0,02

Theo (2): no2 = 0,01 mol = ”c12(1) =0,02 - 0,01 =0,01 mol
Theo (1) va (2) = nCuso4 =0,01+ 0,02 = 0,03 mol

Nnact = 0,02 mol
= m=0,03.160 + 0,02.58,5 = 5,97 (g)= Péap dn A.

CAu 26: Pién phan dung dich hdn hgp CuSO, va KCI. Khi thdy & ca 2 dién cyc
trd déu c6 bot khi thodt ra thi ngit dong dién. K&t qué & anot c6 448ml khi
(dktc) thoét ra, con dung dich sau dién phin c6 thé hoa tan t6i da 0,8g MgO.
Kh&i lugng dung dich sau dién phin gidm bao nhiéu gam (coi H,O bay hoi
khong dang ké).

A.2,14g B. 4,62¢g C.2,95g D. 2,89g.
Huéng din gidi

Ta c6: N0 = 0 8 =0,02 mol ndedm = 0,448 =0, 02 mol

40 (' 4 2 A((7 ,
f 5 )'
Phuong trinh digén phan\ CuSO4 + 2KC1 —> Cu + Clz + KZSO4 ¢))
ix :‘ ,‘ l 4 01 qOI, {j
Dung dich sau dién phan hoa tan du’dc MgO "z..(,:’, T o (T‘ I
= Sau (1) CuSO, con du va ti€p tuc bi dién phﬁn‘”' N »'-/{f S bpd

’/\",

CuSO, + H,0 — Cu + H,SO, + %oz ' )

0,02 0,02 0,01
MgO + H2$O4 — MgSO4 + Hzo
0,02 0,02
Theo (2): ng, = 0,01 mol = nc12(1) =0,02 - 0,01=0,01 {nol

Theo (1) va (2) = n, = 0,01+ 0,02 = 0,03 mol
= AMyggiagm = Mg, + Mgy, +mo2 =0,03.64 +0,01.71 +0,01.32 =2,95(g)

= Péap an C.
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Chuyén de 11.

PHUGNG PHAP QUY D6
A.NOI DUNG PHUOGNG PHAP

Mot s6 bai todn héa hoc ¢6 thé gidi nhanh bing cdc phudng phdp bdo toan
electron, bdo toan nguyén tit, bio toan khdi lugng song phuong phdp quy
doi cing tim ra ddp s¢ r4t nhanh va d6 1a phuong phép twong d6i wu vidt,
c6 thé van dﬁng vao cdc bai tip tric nghiém d€ phan loai hoc sinh.

1. Nguyén tic chung ‘

Quy d6i 1a mot phuong phap bién ddi todn hoc nhiim duwa bai todn ban diu

12 mdt hdn hop phic tap v& dang don gidn hon, qua d6 1am cho cdc phép

tinh trd nén dang, thuin tién.

Khi d4p dung phudng phdp quy ddi phai tudn thi 2 nguyén tic sau :

+ Bdo toan nguyén td.

+ Bdo toan s6 oxi hod.

2. Cdc chii § khi 4p dung phuong phép quy déi

1. Khi quy d8i hén hop nhiéu chat (hdn hop X) (1 ba chat trd 1&n) thanh
hén hop hai chdt hay chi con mdt chat ta phai bio toan s& mol nguyén
t6 va bdo toan khdi lugng hén hop.

2. C6 thé quy ddi hdn hop X v& bt ky cip chit nao, thim chi quy ddi v& mot
chat. Tuy nhién ta nén chon cip chit nao don gian c6 it phdn tng oxi hda
khit nhat d& don gian viéc tinh toén.

3. Trong qud trinh tinh todn theo phuong phép quy déi doi khi ta gip s0 Am
d6 1a do sw bu trir khdi Iugng cla cdc chat trong hén hgp. Trong trudng
hgp nay ta van tinh todn binh thudng va k&t qua cudi cing vin thda min.

4. Khi quy d6i hdn hdp X v& mot chit 1a Fe,O, thi oxit Fe,O, tim dudc chi
la oxit gid dinh khong c6 thuec.

5. Phuong 4n quy ddi t8t nhat, ¢6 tinh khai quét cao nhat Ia quy ddi thing
vé cdc nguyén Ui twdng Gng. Dy la phudng 4n cho 15i gidi nhanh, gon

va d& hi€u biéu thi diing bin cht hod hoc.
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B. BAI TAP MINH HQA

Dang 1. Cac bai todn quy ddi ctia sat

N&u dé& bai cho hdn hdp gdém cdc chit Fe, Fe,0s, Fe;04, FeO thi ta c6 thé
quy d8i thanh hdn hgp FeO va Fe;0;.

N&u dé bai cho hdn hdp gdm cdc chit Fe,0s, Fe;0,, FeO thi ta c6 thé quy
ddi thanh hén hdp FeO va Fe,0s.

N&u dé bai cho hdn hdp gém cédc chdt Fe,0s, Fe;04, FeO véi s6 mol FeO
va Fe,05 biing nhau thi ta c6 thé quy d6i thanh Fe;0q.

H5n hop gdm Fe, Fe,0s, Fe;04, FeO c6 thé quy déi thanh hdn hdp gdm Fe
va O

H5n hop gdm FeS, FeS,, Fe, S c6 thé quy ddi thanh hdn hgp gom Fe va S

Cau 1: Hda tan hoan toan 2,44 gam hdn hgp bot X gdm Fe,O, va Cu bing dung

dich H,SO; dic néng (du). Sau phin @ng thu dugc 0,504 lit khi SO, (sdn
phdm khir duy nhat, & dktc) va dung dich chifa 6,6 gam hdn hgp mudi sunfat.
Phin tram khéi lugng ciia Cu trong X 12 .

A. 39,34%. B. 65,57%. C. 26,23%. D. 13,11%.

(Trich dé thi tuyén sinh Pai hoc kh&éi B ndm 2010)
Huéng din gidi
o \ Fe,O ) \ Fe :amol
Qui d6i hon hgp X gobm Y thanh hén hgp Y gobm {O :b mol
Cu Cu :cmol

Vi H,S0, dic, néng du => Fe bi oxi héa thanh Fe™
Viy 2 mudi sunfat 12 Fex(SO4)s va CuSO,
Tacé: ngy = 0,0225 mol

2

-2

Fe — 3¢ —» Fe’* O +2 —> O
a 3a a b 2b

+6 +4
Cu - 2e - Cu™ S +2 - SO,
¢ 2 c 0,045 0,0225

Ap dung dinh lut bdo toan electron ta c6:

3a +2c =2b + 0,045 = 3a + 2c - 2b=0,045 (1)

Mit khdc: my, = 56a + 16 + 64c = 2,44 2)
M = 200a + 160c = 6,6 3

T (1), (2) va (3) = a=0,025;b=0,025;c= 0,01
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0.01:64 | 1006 = 26.23% = Pp 4n C.

= %Cu =

Cau 2: Hoa tan hoan toan 20,88 gam mdt oxit sit bing dung dich H,SO, dic,
néng thu dudc dung dich X va 3,248 lit khi SO, (sin pham khir duy nhit, &
dktc). C6 can dung dich X, thu dudc m gam mudi sunfat khan. Gid tri ctia m 14
A.52.2. B. 48.4. C. 54,0. D. 58,0.

(Trich dé thi tu_vé"n sinh Pai hoc khéi B)
Huéng din giai '
Ta c6: Nso, = 0,145 mol
Quy d6i 20,88g oxit sit Fe,O, thanh 20,88g Fe va O

Goi ng. = x mol; np =y mol
Qud trinh nhudng e: Fe - 3e — Fe™

X 3x

0 -2
Qua trinh nhan e: O+ 2¢ >0

y 2

+6 +4

S+ 2 —> S 0,

0,29 0,145

Ap dung BL bdotoane, tacd: 3x =2y +0,2 = 3x - 2y =0,29 (€9)]
Mait khdc: 56x + 16y = 20,88 2)

Tor()va(2)=>x=0,29; y=0,29
Mudi sinh ra 1a mudi Fe,(SO4)s. Ap dung PL b4o toan nguyén (5 ta c6:

1
M) (S04) = EnFc = 0,145 mol = M ke (50403 = 0,145.400 = 58 (g)

= DPdp dn D.

Cau 3: Cho m gam hén hgp X gdm FeO, Fc,0s, Fe;04 vao mdt lugng vira di
dung dich HCI 2M, thu dugc dung dich Y ¢6 ti 1& s6 mol Fe** va Fe** 1a 1: 2.
Chia Y thanh hai phin bing nhau. C6 can phin mét thu dugc m; gam mudi
khan. Suc khi clo (dw) vao phin hai, ¢6 can dung dich sau phan ¥ng thu dugc
m, gam mudi khan. Bi€t m, - m, = 0,71. Thé tich dung dich HCI da diing la

A. 160ml B. 80ml C. 240ml D. 320ml
(Trich dé tuyén sinh Cao ddng khoi A,B)
Huéng din giai

Qui d8i hdn hgp X gdm FcO, Fe,0s, Fe;0, thanh hdn hop X gbém FeO,
FCzO:;.
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FeO + 2HCl —» FeCl, + H,O (1)

0,08 0,04
Fe,0; + 6HCl — 2FeCl; + 3H,0 (2)
0,24 0,08

. +Cly du
ddy g(‘im{FeCIZ %Pl — m, g (FeCl,, FeCl;)

FeCl, ~a P2 _S0wn  m,gFeCly

Ap dung PL bdo toan khdi ludng ta c6:

0,71
rnC12 = mz— ml =O,71g s nC12 = T =0,01 mol

2FeCl, + Cl, — 2FeCly

0,02 0,01
Theo dé: nFe2+ : nFe3+ =1:2= nFeCI3 = 0,04 mol

Viay ddY c6 0,04 mol FeCl; va 0,08 mol FeClj
Theo ptptt (1), (2) ta cé: ZnHC1 =0,08 + 0,24 = 0,32 mol
= Vaguar= 0,32 : 2 =0,16 (lit) = 160ml
= Pap dn A.

Cau 3: Cho 9,12 gam hdn hgp gbm FeO, Fe,0s, Fe;0, tic dung vdi dung dich
HCI du. Sau khi cdc phdn @ng xdy ra hoan toan, thu dugc dung dich Y. C6
can Y thu dudc 7,62 gam FeCl; va m gam FeCl,. Gid tri cia m la:

A. 9,75 B. 8,75 C. 7,80 D. 6,50.
(Trich dé thi tuyén sinh Pai hoc khdi B)
Huéng din gidi

Xem Fe;04 14 FeO.Fe,0;.
Ta c6: Ngecy, = 7{_2%2_ = 0,06 (mol)

FeO + 2HCI — FeCl, + H,0

0,06 0,06
= g0, = 2,12-0,06.72 12(’)06'72 = 0,03 (mol)

Fe,0; + 6HCI — 2FeCl; + 3H,O

0,03 0,06

= Mg, = 0,06.162,5 = 9,75 (g)

= Pdp an A.
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Céu 4: D& hoa tan hoan toan 2,32 (g) hdn hop gdm FeO, Fe;0,4 va Fe,05 (trong
d6 s6 mol FeO bing s& mol Fe,0;), can diing vira dd V lit dung dich HCl 1M.
Gid tri cta V la:

A. 0,08 B. 0,18 C.0,23 D. 0,16.
(Trich dé thi tuyén sinh Pai hoc khoi A)
Huéng din giai
Vi 56 mol FeO biing s6 mol Fe,0; nén quy ddi hdn hgp FeO, Fe;04 va Fe,05
thanh Fe;O,.
Ta cé: nFe_%O4 = % = 0,01 mol
Phuong trinh phdn @ng:
Fe;O, + 8HClI — FeCl, + 2FeCl; + 4H,0

0,01 0,08
0,08 . P
= Vya = T =0,08 lit = Dap an A.

Cau 5: Cho 11,36 gam hdn hgp gom Fe, FeO, Fe,0; va Fe;0,4 phan tng hét vdi
dung dich HNO; loing du, thu dugc 1,344 lit khi NO (sdn phdm khtt duy nhat
¢ dktc) va dung dich X. C6 can dung dich X thu dudc m gam mudi khan. Gid
tri cia m la:

A. 38,72 B. 35,50 C. 49,09 D. 34,36.
(Trich dé thi tuyén sinh Pai hoc khéi A)
Huéng din giai
* Cach 1:
Quy d6i hdn hgp Fe, FeO, Fe,0; , Fe; 0,4 thanh Fe va Fe,0s.
Fe + 4HNO; — Fe(NO;); + NO + 2H,O

0,06 0,06 0,06
11,36-0,06.56
= lch203 = _——T()—d——‘— = (0,05 mol
F6303 +A 6HNO; —> 2FC(NO}); + 3H20
0,05 0,1

Vay: mp.s = (0,1 +0,06).242 = 38,72 (g) = Dap an A.
* Cach 2:

Xem hdn hop Fe, FeO, Fe,0; , Fe;04 chi gdm 2 nguyén 5 Fe va O.
Fe:xmol  tHNo, {FC(NO3 )3 : X mol

Ta ¢6 sd dob:
O :ymol NO
Ta ¢6: 56x + 16y = 11,36 (1)
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0 +3
- Qué trinh nhudng electron:  Fe — 3¢ —— Fe
X 3x
- Qud trinh nhin electron: O+ 2——>0
| y 2y
+5 +2
N + 3¢ ——> N
0,18 0,06

Ap dung dinh luit bdo toan electron, ta ¢6: 3x = 2y + 0,18 (2)
Twr (1) va (2) = x=0,16 mol va y = 0,15 mol.
= MpeNoy),; = 0,16.242 = 38,72 (g) = Pap an A.

Cau 6: Nung 8,4 gam Fe trong khong khi, sau phin @ng thu dugc m gam chat
rin X g6m Fe, Fe,0;, Fe;0,, FeO. Hoa tan m gam hon hgp X vao dung dich
HNO; du thu dugc 2,24 1it khi NO- (dkte) 1a san phdm khtt duy nhat. Gid tri
ciamla
A. 11,2 gam. B. 10,2 gam. C. 7,2 gam. D. 6,9 gam.

Huéng din gidi

o Quy hén hop X vé hai chdt Fe va Fe>Oy:

Hoa tan hdn hdp X vao dung dich HNO; du ta ¢6
Fe + 6HNO; —> Fe(NOs); +3NO; +3H,0
0,1

< 0,1 mol
3
= S6 mol ctia nguyén (& Fe tao oxit Fe,04 12
L84 01 035 03
Fe 56 3 3 Fe03  3x2

A 0,1 0,35
Viy: my =mg, + Mg, o, = my =—;;—x56+

x160 =11,2 gam.

o Quy hén hop X vé hai chdt FeO va Fe-O;:
FeO + 4HNO; — FC(NO3)3 + NOQ + 2H20

0.1 < 0,1 mol
2Fe +02 —> 2FeO
0,1 1
Ta ¢é: 0,15 mol 0.1 - mo
4Fe + 302 —— 2F6203
0,05 -3 0,025 mol
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m , =0,1x72+0,025x160 = 11,2 gam.
h X

Chii $: Vin c6 thé quy hdn hgp X vé& hai chat (FeO va Fe;0,) hoic (Fe va
FeO), hodc (Fe va Fe;0,) nhung vi¢e gidi rd nén phic tap hon (cu thé 1a ta
phai dit 4n s6 mol mdi chat, 1ap hé phuong trinh, gidi hé phuong trinh hai 4n
50).

o Quy hdn hgp X vé mit chdt la Fe,O,:

Fe,Oy + (6x — 2y)HNO; —— Fe(NOs); + (3x —2y)NO: + (3x — y)H,O
0,1
3x -2y

mol < 0,1 mol.

8,4 0,1.x X 6
Fe =0 = — —=— mol.
56  3x-2y y
Viy cOng thitc quy d6i 12 Fe,0; (M = 448) va
N _ 0.1
FeeO7  3x6-2x7
= my =0,025x448 = 11,2 gam = Pap dn A
Nhdn xét: Quy d6i hdn hop gom Fe, FcO, Fe,0s, Fe;04 vé hdn hop hai chilt 1a
FeO, Fe,0; la don gidn nhat.
Céau 7: Hoa tan h&€t m gam hdn hgp gdm FeO, Fe;04 va Fe,04 ¢6 s6 mol bing
nhau trong dung dich HNO; thu dugc 2,688 lit NO (dktc). Gid tri ctia m 1a:
A. 70,82 gam B. 83,52 gam C. 62,64 gam D. 41,76 gam.
Huéng din giai

= n

=(),025 mol.

Ta cé: Nyo = 2’—6-8—8— =0,12 mol
22.4

Goi s0 mol clia mdi oxit Ia x mol. Xem Fe;0, 14 hdn hgp FeO va Fe,0;.
Do d6, hdn hgp gdm FeO va Fe,0; déu ¢6 2x mol.
Khi tdc dung vdi HNO; chi ¢6 FeO tham gia phan @ng oxi hda khif tao NO.

+2 +3

Fe - le —— Fe

2x 2x

+5 +2

N + 3¢ —— N
0,36 0,12

2% =0,36 = x=0,18 mol.
m = Mg + chz()3 =2.0,18.(72 +160) =83,52 g

= Ddap an B.
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CAu 8: Hoa tan hodn toan 49,6 (g) hdn hgp X gém Fe, FeO, Fe,0s, Fe;0, bing
dung dich H,SO, dic ndéng, thu duge dung dich Y va 8,96 lit SO, (dktc). %
kh&i lugng clia nguyén t& oxi trong hdn hgp X la:

A. 40,24% B. 30,7% C. 20,97% D. 37,5%.
Huéng din gidi
Tacé: ng, = 8—’9—6— = 0,4 mol
Y2 22,4
Quy d8i hon hgp X gdm Fe va O (st dung phuong phép quy dai).
Goi: ng. = xmol va no =y mol

= 56x + 16y = 49,6 (g) (1)
0 +3
- Qué4 trinh nhudng electron: ~ Fe — 3¢ —— Fe
X 3x
+6 +4
- Qua4 trinh nhan electron: S +2¢ —> S
0,8 0,4

0 -2
O +2¢ ——0

y 2y
Ap dung dinh luit bio toan electron, ta cé:
3x =0,8+2y hay 3x -2y =0,8 (2)
Tir (1), (2) = x=0,7mol va y =0,65 mol
0,65.16
,6

Cau 9: Nung 8,96 gam Fe trong khong khi duge hdn hgp A gdm FeO, Fe;04,

Fe,0;. A hoa tan vira vdn trong dung dich chia 0,5 mol HNO;, bay ra khi NO

1A sin phim khit duy nhat. S mol NO bay ra la.

A. 0,01 B. 0,04. C. 0,03.D. 0,02.

Huéng din gidi

Viy: %O (trong hh X) =

100% = 20,97% => Pap an C.

Ta c6: n, =§’—9—6— =0,16 mol
56

Quy hdn hdp A gdm (FeO, Fe;0,, Fe,0s) thanh hdn hgp (FeO, Fe,05) ta ¢6
phudng trinh:
2Fe + O, —> 2FeO

X - X
4Fe + 30, —— 2Fe 04

y - y/2
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3FeO + I0HNO; —— 3Fe(NOs); + NO + 2H,0

x — 10x/3 - x/3
F6203 + 6HNO'5-) 2FC(NO;)‘; + 3HQO
y2 — 3y
R N x+y=0.16 x = 0,06 mol
Hé phuong trinh: < 10x
_?_’._+3y=(),5 y =0,1 mol

Nyo =93§—)—6—:0,02 mol = Dap anD.

Cau 10: Hoa tan h&t m gam hdn hgp X gém FeO, Fe,0;, Fe;04 bing HNO; dic
néng thu dugc 4,48 lit khi NO, (dktc). C6 can dung dich sau phdn tng thu
dugc 145,2 gam mudi khan gid tri ctia m la
A. 35,7 gam. B. 46,4 gam C. 15,8 gam. D. 77,7 gam.

Huéng din giai

Cach 1:

Quy hdn hgp X vé hdn hgp hai chi't FeO va Fe,0; ta ¢6
FeO + 4HNO; —— Fe(NO3); + NO» + 2H,0

0,2 mol ¢«———— 0,2 mol « 0,2 mol

Fe,0; + 6HNO; —— 2Fe(NO»); + 3H,0

0,2 mol ¢—————0,4 mol

145,2

nFe(,\IO})3 = —222— = 0,6 mol = my = 0,2x(72 + 160) = 46,4 gam

= Pap an B.

Cach 2:
Quy d&i hdn hgp X gdm 2 nguyén & Fe va O, goi no = a mol
0 +3
- Qud trinh nhudng electron: Fe - 3e —— Fe
’ 0,6 18 0,6
0 -2
- Qud trinh nhan electron: O+ 2 ——> O
a 2a
+5 +4
N +le —— N
0,2 0,2

Ap dung dinh ludt bdo toan electron, tacé: 1,8 = 2a+0,2 = a=0,8 mol
Viy: mpyx = mp + mp =0,656 + 0,8.16=46,4 (g) = Ddpdn B.
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Céach 3:
Quy d&i hdn hgp X thanh Fe;0..
Fe;0, + I0HNO; — 3Fe(NO;); + NO, + 5HO
0,2 0,2
= Mpnx = M0, = 0,2.232 =46,4 (g) = DPapan B.

Cau 11: D& khit hoan toan 3,04 gam hdn hop X gbém FcO, Fe,0s, Fe;0; thi can
0,05 mol H,. Mit khdc hoa tan hoan toan 3,04 gam hoén hgp X trong dung
dich H,SO, dic néng thi thu dudc thé tich khi SO, (sdn pham khtt duy nhat, §
dktc) la.

A. 224ml. B. 448ml. C. 336ml. D. 112ml.
Huéng din gidi
Quy hdn hdp X vé& hdn hgp hai chit FcO va Fe,0; vdi s6 mol 14 x, y, ta ¢6:

FeO + H, — Fe + H,0

Xy

Fe,Os + 3H, —“— 2Fe + 3H;0
X 3y
X + 3y = 0,05 N x = 0,02 mol
72x + 160y = 3,04 y = 0,01 mol

2FeO + 4stO4 e d FCz(SO4)3 + SO, + 4H20
0,02 > 0,01 mol
Viy: VSO2 =0,01x22,4 = 0,224 lit (hay 224ml) = Pap 4n A.

Cau 12: Nung m gam bot sit trong oxi, thu dugc 3 gam hdn hgp chit rin X. Hoa
tan h&t hdn hdp X trong dung dich HNO; (dw) thodt ra 0,56 lit NO (dktc) (la
san pham khtt duy nhat). Gid tri ctia m la
A. 2,52 gam. B. 2,22 gam. C.2,62gam. - D.2,32gam.

Huéng din gidi
Quy hdn hop chdtrin X vé hai chat Fe, Fe,0s:
Fe + 4HNO; —— Fe(NO;); + NO +2H,O
0,025 “« 0,025 <« 0,025 mol
= Mg o, = 3 - 56x0,025 = 1,6 gam

1,6

= Mg, (trong Fe,03) = 1‘6_0'x 2 =0,02 mol

= mg. = 56%(0,025 + 0,02) = 2,52 gam = Pdp dn A.
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Cau 13: Hon hop X gébm (Fe, Fe,0s, Fe;04, FeO) véi s6 mol mbi chat 1a 0,1
mol, hoa tan hé&t vao dung dich Y géom (HCI va H,SO, lodng) du thu dugc
dung dich Z. Nh§ tir tr dung dich Cu(NOs); IM vao dung dich Z cho t6i khi
ngung thoat khi NO. Thé tich dung dich Cu(NOs), cin diing va th€ tich khi
thodt ra ¢ dktc thudc phuong dn nao?

A.25ml; 1,12 it B. 0,5 lit; 22,4 1it.
C. 50ml; 2,24 lit, D. 50ml; 1,12 lit.

Huéng din gidi
Quy hdn hgp 0,1 mol Fe,03 va 0,1 mol FeO thanh 0,1 mol Fe;0,.
Hdn hgp X gdm: Fe;0, 0,2 mol; Fe 0,1 mol + dung dich Y
Fe;04 + 8H" —— Fe™ + 2Fe’™ + 4H,0

0,2 - 0,2 0,4 mol
Fe + 2H" —> Fe* + H,T
0,1 —> 0,1 mol

Dung dich Z: (Fe**: 0,3 mol; Fe’": 0,4 mol) + Cu(NO3),:
3Fe” + NO;” + 4H" —— 3Fe™ + NOT + 2H,0
0,3 0,1 0,1 mol

= Vyo= 0,1x22,4 =2,24 1it.

|
Neunoy), = ”Z‘RNO_ = 0,05 mol.

3
v, 9—(—)—5- = 0,05 lit (hay 50ml)

= BPdap an C.

Cau 14: Hoa tan hoan toan 49,6 gam hdn hgp X gdm Fe, FeO, Fe,0;, Fe;0,
bing H,SO, dic n6ng thu duge dung dich Y va 8,96 lit khi SO, (dktc).

a) Tinh phan trim khdi lvgng oxi trong hdn hgp X.

A. 40,24%. - B.30,7%. C. 20,97%. D. 37,5%.
b) Tinh khdi lugng mudi trong dung dich Y.
A. 160 gam. B.140 gam. C. 120 gam. D. 100 gam.
Hudng din gidi

Quy hdn hgp X vé& hai chit FeO, Fe,0s, ta c6:
2FeO + 4H,50, ——> Fe,(S0,), + SO, + 4H,0

0,8 < 0,4 <« 0,4 mol
49,6 gam :

Fe,0, +3H,S0, —— Fe,(80,); + 3H,0

-0,05 - —-0,05 mol
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= Mp,0, = 49,6 ~0,8x72 = -8 gam <> (0,05 mol)

= oo = 0,8 + 3x(~0,05) = 0,65 mol.
Vay: a) %mg = g§§§§1%§99 =20,97% => Pép 4n C.

b) Mg, (50,), = [0:4 + (-0,05)]x400 = 140 gam => Dép 4n B.

Cau 15: Cho tan hoan toan 3,76 gam hdn hgp X § dang bot gdm S, FeS va FeS,
trong dung dich HNO; thu dudc 0,48 mol NO, va dung dich D. Cho dung dich
D tic dung véi dung dich Ba(OH), du, loc va nung k&t tia dén khdi lugng
khdng d8i, dugc m gam hdn hgp cha't rén. Gi tri clia m la:
A. 11,650 gam B. 17,545 gam C.13980gam  D. 15,145 gam.

Huéng din gidi

+2 -1 42 -2 0 ) - R ’
Fe S tuong duong véi Fe S.S. Vi vdy c6 thé coi hon hgp X gom 2 chat S va

FeS, c¢6 s6 mol 14 a va b, ta ¢6:

my =32a + 88b =3,76 (hH
- Ch&t khtr:
0 +6
S - 6e — S
a 6a
+3 +6
(FeS)” — 9¢ — > Fe + S
b 9b
- Chat oxi héa:
+5 +4
N + le —> N (NO,)
0,48 0,48

Tacé: 6a + 9b = 0,48 (2)
T (1), (2) = a=0,035mol S va b=0,03 mol FeS.
Hdn hgp rdn thu dugc gdbm Fe,0; va BaSO,

Ta cé: “Baso4 =n =ng + N, = 0,035 + 0,03 = 0,065 mol

2-
505

b :—;-.0,03=0,015 mol

1
nF“.‘203 = E'nFe = _2—'
VAY: Mg hgprin= M0, + M, 0, = 0,065.233+0,015.160=17,545 (¢)
= Dap an B.
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Cau 16: Tron 5,6 gam bot sdt vdi 2,4 gam bt luu huynh rdi dun néng (trong
diéu kién khong c6 khong khi) thu duge hdn hop rin M. Cho M tdc dung véi
lvgng dv dung dich HCI thdy gidi phong hdn hdp khi X va con lai mot phin
khong tan Y. D€ d6t chdy hoan toan X va Y cdn viva di V it khi oxi (dktc).
Gid tricia V 1a
A.2,8. B. 3.,36. C.4.48. D. 3,08.

Hudng din giai
Nhan thay hdn hop khi X gdm H,S va H,, phin khong tan Y 14 S
Hon hgp H, va H,S ¢6 thé quy ddi thanh H, va S, nhu vay d6t X va Y coi nhu
dot H, va S, vi vay sd mol H, biing s& mol Fe
2H, + O, —» 2H,0
S+ 0O, - SO,

1 .
. V02 .—.(-2—nFc +n6).22,4 =281t — p4p 4n A.

Dang 2: Quy déi hén hgp oxi, ozon.
Ho6n hop gdm O; va Os ¢6 thé quy ddi v& hdn hgp chi c6 O, hoic O; hoic
nguyén tir O.

Cau 1: Hon hop X gdm O, va O; ¢6 (i khéi so vdi Hy 14 22 . Hén hop khi Y gbém
metylamin va etylamin ¢ ti khdi so v6i H, 1a 17,833. D& d6t chdy hoan toan
Vi it Y cin vita di V, 1it X (biét sdn phdm chdy gdm CO,, H,O va N, cdc
chat khi khi do ¢ cung diu kién nhiét do, dp sudt). Tileé V,: V,1a:

A.3:5 B.5:3 C.2:1 D.1:2
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2011)
Hudéng din giai
Tacé: My=222=44
O; (xmol) : 32 4
N - X 4 1
44 e R E = —5
SN Y
O;(ymol) : 48 12

= n02 =0,25V, mol va n03 =0,75V, mol.

Quidéi: 0, — 20
0,25V, 0,5V,
0; — 30
0,75V, 2,25V,

= 2ng = 2,75V, mol
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* CH;NH, va C,HsNH, 1a 2 amin no don c¢6 CTTQ la C;H2;+ N

Tacé My=17.833.2 = 35,666 = 14n + 17 = 35,666 = n= 4

3
* Phédn ¢ng chdy: C-H,- N+ (6n2+ 3)O > ;CO2 + 2n2+ 3 H,O }.Nz
vV, 5,5V,
Tacé: 2,75V-=5,5V, = ;—;L = %’zj = % = DPédp an D.

Dang 3: Quy déi phén dng.
P&i v6i cdc dang bai tdp cho hdn hdp cdc chdt phdn ng véi dung dich
HNO; hodc dung dich H,SO, dic, ta c¢6 thé quy d6i thanh phin cia hdn
hdp d6 véi O, hodc Cly... Sau d6 dp dung dinh luidt bdo toan electron:

+5 +6
“Téng s6 mol ma hdn h¢p nhudng cho N hodc S bing tdng s§ mol

electron ma hdn hgp d6 da nhudng cho O,”. T d6 tim ra md&i lién quan vé
s& mol clia cdc oxit & phdn tng O, Vi s6 mol cla cdc mudi trong phdn dng

véi axit, rdi suy ra k&t qui ma dé bai yéu cau.

CAu 1: Cho 11,36 gam hdn hgp gdm Fe, FeO, Fe,03 va Fe;0,4 phin ing hét véi
dung dich HNO; lodng du, thu dugc 1,344 lit khi NO (sdn phdm khtt duy nhat,
& dktc) va dung dich X. C6 can dung dich X thu dugc m gam mudi khan. Gid

| tri cia m la:
A. 38,72 B. 35,50 C. 49,09 D. 34,36.
(Trich d@é thi tuyén sinh Pai hoc khéi A)
Huéng din gidi
Theo gia thi€t ta c6: X + HNO; — Fe(NO3); + NO + H,O (D
Ta quy d8i phan ng trén thanh: X + O, — Fe,0; (2)
Nhan thdy sau cdc phdn dng (1) va (2), Fe déu c6 s6 oxi héa la +3 nén s
mol electron ma X cho HNO; biing s6 mol electron ma X cho O,.
= 3.nno = 4. N, = g, = 0,045 mol = mg, = 0,045.32 = 1,44 gam.

Theo PLBTKL ta co6: MEg,,0, =Mx +tmg, = 12,8 gam = Nge,0, = 0,08 mol
Do nguyén t6 dudc bdo toan nén ngyo,), = 2.nFeZO3 =0,16 mol

Viym = MEe(NO3 ) = 0,16.180 = 38,72 gam = Ddp 4an D
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Céu 2:
Hoa tan hoan toan 2,44 gam hdn hgp bot X gdm Fe,O, va Cu bing dung dich
H,S0, dic néng (du). Sau phin tng thu dugce 0,504 lit khi SO, (sdn phdm khir
duy nhit, & dktc) va dung dich chita 6,6 gam hdn hgp mudi sunfat. Phin tram
khdi lugng ciia Cu trong X 1a
A. 39,34% B. 65,57% C. 26,23% D. 13,11%
Huéng din gidi
Theo gi thiét ta c6:
Cu + FeOy + HySO4 — Fey(S04); + CuSO4 + SO, + H,O (1
a mol b mol
Ta quy d6i phin Wng trén thanh:
Cu + Fe,Oy + O; — Fe,0; + CuO 2)
‘ amol bmol
Nhén thdy sau cdc phdn ng (1) va (2), thi cdc nguyén & Fe, Cu déu c6 sd
oxi héa 1a +3 vd +2 nén s8 mol electron ma X cho H,SO, biing s§ mol
electron ma X cho O,.
= 2. nSO2 =4, n02 = no2 =0,0125 mol = mo2 =(0,0125.32 = 0,36 gam.

Theo BPLBTKL ta c6: mFezm vi cuo =My + mO2 =2,8 gam

e . 400a +160b =6,6 a=0,0125
Ta c6 h¢ phuong trinh: =

160a +80b=2,8 y=0,01

0.01.64 .100% =26,23%

Phan trim kh&i lugng ciia Cu trong X 1a: %Cu =

)

= Papdn C

Dang 4: Céc bai toan quy ddi khac.
Hbn hgp 3 6m CuS, Cu,S, Cu, S ¢ thé quy ddi thanh hdn hgp gdm Cu va S
Khi d& bai cho oleum H,S0,.nSC; ta ¢6 thé quy d8i thanh H,0.xS0;
Khi dé bai cho hdn hgp cdc chit (tir 3 chat rd 16n) ma trong d6 c6 mot s
chdt c6 khoi lugng phin tir biing nhau thi ta quy d8i nhitng chd't c¢6 khéi lugng
phén t& thanh mot chit,
Vi du: Hén hgp NaHCO,, KHCO;, MgCO; ¢6 thé quy ddi thanh hdn hop
NaHCQO: va KH‘C{.‘_}_{ hoidc thinh hdn hgp NaHCO; va MgCO; (vi KHCO;
va MgCC; déu o) khoi lugng phan i bing 40)
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Céu 1: Khi d6t chdy hoan toan mdt polime X (tao thanh (i phin &ng dong tring
hgp gitta buta-1,3-dien va acrilo nitrin) vdi lugng oxi vira di thdy tao thinh
mdt hdn hdp khi & ndng do dp sudt xdc dinh chita 59,1 % CO, vé thé tinh. Ti
1& 56 mol hai loai monome 1a :

5. 2 c !

3 3

Huéng din gidi

Quy d8i polime thanh 2 monome ban diu

C4H;, —» 4CO, + 3H,0

A. D.

[V R RS
N

X 4x 3x

C;H;N — 3CO, + 1,5H,0 + 0,5N,

y 3y 1,5y 0,5y
4x + 3y

x |1 '
Ta c6: TZ‘)’591:>;:; = PipdnC

+ 5y

Cau 5: Nung m gam bdt Cu trong oxi thu dugc 24,8 gam hdn hgp chat rin X

k g6m Cu, CuO va Cu,0. Hoa tan hoan toan X trong H,SO, dac ndng thodt ra
4,48 lit khi SO, duy nhat (dktc). Gid tri cia m 12

A. 9,6 B. 14,72. C.21,12. D. 224.
Hudéng din giai
I Cu: 1
Quy ddi1 hon hgp X thanh I texmo
IO: y mol
Theo bdo toan khdi lugng: 64x + 16y = 24,8 (1)
Sd dd héa bai todn : SO,
Cuto . x {CU }MHZ‘“%.G _—" (0,2mol)
Cu2+
m gam 24,8 gam o*

Cdc qud trinh nhudng, nhan electron:

Cu — Cu? +2; 0" + 2 — 07%; 8% +2 — S*
X 2x y 2y 04 02
Theo bido toan electron: x — y = 0,2 (2)

x =0,35

y =0,15

Cu: 0,35 mol

0: 0,15 mol
= Pdpan D.
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Céau 3: Mot loai phdn supephotphat kép ¢6 chida 69.62% mudi canxi
dihidrophotphat, con lai gdm cdc chat khong chita photpho. P9 dinh dudng
cua loai phdn lan nay 1a
A. 48,52%. B. 42,25%. C. 39,76%. 5. 45.75%.

(Trich dé thi tuvén sinh Dai hoc kho'i B nam 2010)
Huéng din giai
Sd dd: Ca(H,PQy4); —— P,0s

234g 142g
69,62% X%
=X = M =42,25%

234
= bapan B.
Cau 4: Cho 18,4 gam hén hop X gém Cu,S, CuS, FeS, va FeS tic dung hét véi
HNO; (dic néng dw) thu duge V lit khi chi ¢6 NO, (& dkic, sin phdm khit duy
nhat) va dung dich Y. Cho toan bd Y viao mdt lugng du dung dich BaCl,, thu
dudge 46, gam k&t tda, con khi cho toan b Y tdc dung vdi dung dich NH; dw
thu duge 10,7 gam k&t tha. Gid tri ctia V 1i
A. 38,08. B. 11,2 C. 24,64, D. 16.8.
(Trich dé thi tuyén sinh Bai hoc khdi B o o 2012)
Huéng ddn giai:

Quy ddi hdn hgp X chira 18,4 gam cdc nguyCn (o ( Cu, Fe, S

S6 mol BaSO; =0,2 — sd mol S = 0,2

S6 mol Fe(OH); = 10,7/107 = 0,1 —> s6 mol Fe = 0,1

— Khdi lugng Cu trong X = 18,4 — 0,2.32 - 0,1.56 = 6,4 gam

— sd mol Cu=0,1.

Ap dung PL bio toan ¢ ;

S6 mol ¢ cdc chat nhuting = 0.2.6 + 0,1.3 +0,1.2 = 1,7 mol

— s mol NO; =1,7mol —» V = 1,7.22,4 = 38.08 it

= DPdpdan A
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A 2
Chuyén de 12,

PHUONG PHAP TU CHON LUONG CHAT

A.NOI DUNG PHUONG PHAP:
Khi gip cdc bai tdp héa hoc c6 lugng chat ma dé bai cho dudi dang téng

quat (dang ti 1& mol, ti 1&¢ % theo thé tich, khdi Iudng, hoic cdc lugng chat

ma dé bai cho déu c6 chita chung mot tham s8: m gam, V lit, x mol ...) thi

cdc bai todn ndy s& c6 k&t qua khong phy thudc vao Iugng chit da cho. Do

d6 ta tw chon mot ludng chd't cu thé theo huéng c6 1gi cho viéc tinh todn,

bi&n bai todn tr phic tap rd nén don gidn. Sau khi da chon lugng chat

thich hgp thi bai todn trd thanh mot dang rit cd ban, viéc gidi todn lic nay

s& thudn 1¢i hon rat nhiéu.

Tir nhitng yéu cdu cu thé ciia bai todn, ta phan chia ra thanh cic dang bai

tdp gi4i bing phudng phdp tu chon lugng chit thudng gip nhu sau:

— Dang 1: Pai lugng tu chon la mol

— Dang 2: Pai lugng ty chon l1a gam (thudng chon 1a 100 gam)

— Dang 3: Pai lugng tu chon phu thudc vao dé cho, nhiim triét tidu biéu
thifc todn hoc phic tap thanh s8 cu thé

B.BAI TAP MINH HOQA:
Dang 1: Pai lugng tuy chon la mol.
- Ta thudng Iua chon s8 mol cia mdt chit hodc clia hdn hop cic chatla 1 mol.
- D& v6i bai todn v& chat khi ta thudng chon s8 mol clia céc khi ban dau
bing ding ti 1& mol hodc ti 1& thé tich clia cdc khi ma dé bai di cho.

CAu 1: Hoa tan mdt mudi cacbonat kim loai M héa tri n bing mot lugng vira dd
dung dich H,SO,4 9,8% ta thu dugc dung dich mudi sunfat 14,18%. M 1a kim
loai gi?

A. Cu. B. Fe. C. Al D. Zn,
Hudéng din gidi

Chon 1 mol mud&i My(CO3),.

MyCOs),  + nHSO, —> My(SOy), + nCO,’ + nH0

Ctt 2M + 60n) gam —> 98ngam — (2M + 96n) gam

98n x 100

= Mygy,50, = 0.8 =1000n gam

= Mgy muei = MM, (coy), T Mad Hys0, ~ Mo,
=2M + 60n + 1000.n — 44.n = (2M + 1016.n) gam.
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(2M +96)x 100
CHasmi = S0 1016n

— M =28n->n=2; M=561a phil hgp viy M 1a Fe = Ddp 4n B.

Ciu 2: Cho dung dich axit axetic ¢6 ndng dd x% tic dung vira di vdi dung dich
NaOH 10% thi thu dugc dung dich mudi c6 ndng do 10,25%. Vay x 0 gid tri
nao sau diy?

A. 20%. B. 16%. C. 15%. D.13%.
Huéng din giai

Xét | mol CH;COOH:
CH;COOH + NaOH —— CH;COONa + H,O
60 gam — 40 gam — 82 gam

_60x100
M 44 cH,cOo0H = B
40 %100
M 4NaOH = BRI 400 gam
( ’
my o= 60100 400 - Sf(jigo gam = x = 15% = Dép dn C.
X 2

Céu 3: Khi hoa tan hidroxit kim loai M(OH), biing m{t lugng vira di dung dich
H,S0, 20% thu dugc dung dich mudi trung hod ¢4 ndng do 27,21%. Kim loai
‘Mla

A. Cu. B. Zn. C. Fe. D. Mg.
(Trich dé thi tuvén sinh dai hoc khdi A)
Huéng din giai

Xét 1 mol M(OH), tham gia phdn ing
M(OH), + H:’_SO4 —_ MSO4 + 2Hzo
Ct (M + 34) gam — 98 gam — (M + 96) gam

98 x 100
= My y,s50, = 50 =490 gam

(M +96)x100
= My pso, = (M +34+490) = T

=>M=64—> MIla Cu= DdpdnA.

Cau 4: Hon hop X gdm N, va ¢6 H, ¢6 (i khdi hdi so vdi H, bing 3,6. Sau khi
ti€n hanh phin wng 3ng hop duge hdn hop Y ¢6 ti khéi hoi so véi H, bing 4.
Hiéu sudt phin tng 16ng hdp 1a
A. 10%. B. 15%. C. 20%. D. 25%.
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Hudéng din gidi

Xét 1 mol hén hgp X, ta ¢6: my = M, =7,2 gam.
. bat nN2 =amol, tacd: 28a+2(l —a)=72=>a=0,2
= ny_ =0,2 mol va ny =0,8 mol - H.du.
2 2

xt, 1!

Nz + %Hﬂ (_.——:'_-—> ZNI“]z
[
Ban diu: 0,2 0,8
Phan ng: X 3x 2x
Sau phan ong: (0,2-x) (0,8-3x%) 2x

ny = (1 = 2x) mol
Ap dung dinh ludt bdo todn khoi lugng ta ¢6 my = my

m B |
=ny = = (1-2x)=== - x=005.
v : 8
. e . 0,05x100
Hi¢u suat phan ng tinh thco Ns i ~)-(~)—~é~—- =25%
L

= Pdp an D.

Céu 5: Hon hop X gém N va H, ¢6 M, =12,4. Ddn X di qua binh dung bt Fe
rdi nung néng biét ring hiéu sudt (dng hop NH; dat 40% thi thu duge hdn
hgp Y. My ¢6 gid tri a
A.15,12. B. 18,23 C. 14,76. D. 13,48.

Hudng din gidi
Xét 1 mol hdn hgp X — my = 12,4 gam gdm a mol N, va (1 —a) mol H,.
28a+2(1 —a)=124 — a=04mol — nHz =(),6 mol

N, + 3H, &=——— 2NH; (vdi hiCusuz“{t40%)

P

Ban diu: 0,4 0,6
Phédn @ng: 0,08 « 0,6x0,4 ———— 0,16 mol
Sau phan tng: 0,32 0,36 0,16 mol
réng: ny = 0,32+ 0,36 + 0,16 = 0,84 mol;
Theo dinh ludt bio toan khoi lugng ta ¢6: my = my.
= M, _12.4 14,76 gam.

0,84
= PapanC.
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Cau 6: Oxi hdéa C,HsOH bing CuO nung néng, thu dugc hdn hgp chit Idng gom
CH;CHO, C,HsOH du va H,O ¢6 M = 40 dvC. Hicu suat phin @ng oxi hda
la
A.25%. B. 35%. C.45%. D. 55%.

Huéng din gidi
Xét 1 mol C,HsOH. Bit a mol C;HsOH bi oxi héa. Vay a 1a hiéu suidt clia
phan &ng oxi hda rugu.
C;HsOH + Cu0 —Y CH,CHO + H,0 + Cu,
Ban dau: 1 mol

Phan t¢ng: a mol > amol — amol
Sau phédn tng: (1 —a) mol C,H;OH du amol — a mol

= 46(1-a)+44a+18a

M 40

I+a
= a =0,25 hay hi¢u suit 1a 25% = D&p 4n A.

Cau 7: Hoa tan hoan toan mdt lugng kim loai R hda tri n bing dung dich H.SO,
lodng rdi ¢d can dung dich sau phin tng thu duge mot lugng mudi khan ¢6
khdi lugng gdp 5 1an khdi lugng kim loai R ban ddu dem hoa tan. Kim loai R
dé 1a
A. AL B. Ba. C.7Zn. D. Mg.

Hudéng din giai
Xét 1 mol kim loai &ng véi R (gam) tham gia phan tng.
2R + nH;SO; —— RS0y, + nH-

Ct R (gam) — [—2—1—2—2—?—(2} gam muoi
(2R +96n)
= — =5R — R =12nthda min vdin = 2.

Viy: R =24 (Mg) = DPdp an D.
Cau 8: Phong di¢n qua O, duge hdn hgp khi O, O3 ¢6 M =33 gam. Hitu sudt
phdnng la
A. 7,09%. B. 9,09%. C. 11,09%. D.13,007,
Huéng din giai
30, —= 5 20,
Chon 1 mol hdn hgp O,, O; ta ¢6:

n02 =amol — n03 =(l—a) mol.
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32a+48(1-2)=33 — a=22 mol 0,
16
=n ~1—E~—l—— ol = 133 1
%57 "6 16" Mo, bioxihos = g X5 T 35 MO
3100
Hiéu sut phdn @ng la: 3—,‘3——6—- =9,09%
R
32 16

= Pdp anB.

Cau 9: Hoa tan hoan toan hdn hgp X gdm Fe va Mg biing mot lugng vira dd
V dung dich HCI 20%, thu dugc dung dich Y. Nong dd cia FeCl, trong dung
dich Y 1a 15,76%. Nong do phin trim cta MgCl, trong dung dich Y la

A. 24,24%. B. 11,79%. C. 28,21%. D. 15,76%.
' (Trich dé thi tuyén sinh Cao dding)
Huéng din gidi

Gia st ¢c6 1 mol hdn hgp X gdbm Mg va Fe
Goi nyype = X Mol = npe g = 1 = X
Pi: Mg + 2HCl — MgClL + H,

X 2x X X

Fe + 2HCl — Fc¢Cl, + H,

l-x 2(1-x) 1-x I-x
Theo ptpt: nyey = 2x + 2(1 — x) =2 mol
= myq = 2.36,5 =73 (g) = myua =365 (g)
Ap dung dinh luit bdo toan khéi lugng ta c6:

Myung dich Yy =TMpp x + Mygver— My

= Myunggich vy = 24X + (1 = x).56 + 365 - 2.1 = (419 - 32x) (g)

o] —
Tacé: Co(FeCl)) = 2% 100 = 1576 =5 x 0,5
419-32x
5 50,5
Viy: Co(MeCL) = —2% 100 =202 100 = 11,79 (%)
Y 30930k 419-320,5

= -Pdp an B.

Cau 10: H3n hgp A gdm mdt anken va hidro ¢6 ti khdi so véi H, biang 6,4. Cho
A di qua niken nung néng dugc hdn hgp B ¢6 ti khdi so véi H, bing 8 (gid
thi€t hiéu sud't phdn ng xdy ra 12 100%). Cong thifc phin tif clia anken la
A. CH,. B. C;He. C. C4Hq. D. CsHy.
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Huéng din gidi
Xét 1 mol hdn hgp A gdm (a mol C,Hy, va (1-a) mol Hy)
Tacé: 14na+2(1 -a)=12,8 ()
Hbn hgp B c6 M =16 <14n (vdin>2)— trong hdn hdp B ¢6 H, du
CnH2n + HZ Lﬂ"} CnHZMZ

Ban dau: amol (l-a)mol
Phindtng: a —» a —> amol
Sau phin tng hdn hdp B gdm (1 — 2a) mol H, dv va a mol C,Hapso.
— Téngng=1-2a.
Ap dung dinh luit bdo toan khéi lugng ta ¢6 my = my

m )
=S ng=—2 - (I—Za)z—l—z—’—g— - a=0,2mol.

M, 16
Thay a = 0,2 vao (1) ta cé 14x0,2xn + 2x(1 - 0,2) = 12,8

=>n=4 — Ankenla C;Hy = DPap an C.

Dang 2: Pai lugng ty chon 13 khoi lugng.
- Ta thudng lwa chon khdi lugng clia mdt chil, mdt dung dich hay mdt hdn
hgpla 100 gam
- Dang nay thudng gip vdi bai tip cho dai lugng tdng qudt 1a khoi lugng

ctia mot hdn hgp, 1a phin tram khoi lugng, hodc ndng do phan tram.

Cau 1: Nung m gam d4 X chita 80% khdi lugng gam CaCOs (phdn con lai 1a tap
chat tro) mot thdi gian thu duge chit rin Y chia 45,65 % CaO. Tinh hiéu
sudt phan hity CaCOs.

A. 50%. B.75%. C. 80%. D. 70%.
Huéng din gidi
Chon my = 100 gam — mg,cq, = 80 gam va khéi lugng tap chit bing 20 gam.

CaCO; —5 Ca0 + CO, (hiéu sud't = h)
Phuong trinh: 100 gam ——— 56 gam 44 gam
, 56. .
Phan tng: 80 gam ——— ——6—-—89.h w.h
100 100
Khdi lugng chit rdn con lai sau khi nung 1a

44.80.h
100

my ~mgg, =100~
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_, 56x80 . _ 45,65 x(100_44x80xh)

100 100 100
= h=0,75 — Hiéu suit phin @ng bing 75%
= Pap 4n B.
Cau 2: X la hop kim gdm (Fe, C, Fe;C), trong d6 ham lugng tdng cong clia Fe
12 96%, ham lugng C don chat 1a 3,1%, ham lugng FesC 1a a%. Gid tri a 1a
A. 10,5. B. 13,5. C. 14.5. D. 16.
Huéng din gidi
Xét 100 gam hén hop X ta ¢6 mc = 3,1 gam, Mp,,c =2 gam va s6 gam Fe
t6ng cong la 96 gam. '

12a

= =100—96—3,1:Té6:> a=13,5 = PapanB.

mC(trong Fe3C)

Cau 3: MOt loai phan supephotphat kép c6 chta 69,62% mudi canxi
dihidrophotphat, con lai gdm cdc chit khdng chia photpho. B dinh dudng
cua loai phdn lan nay la o
A. 48,52%. B. 42,25%. C. 39,76%. D. 45,75%.

Huéng din gidi
Po dinh dudng ctia phan lin duge ddanh gid bing ham lugng ctia P,0Os tuong
ting vdi lugng photpho c6 trong thanh thanh phén cta né:
Gi4 st ¢6 100 gam supephotphat kép thi khoi lugng clia canxi
dihidrophotphat l1a 69,62 gam
Ta c6 sd do :
Ca(H,POy); —— P,0s

gam: 234 —> 142
<= 69,62.142
234
Vay do dinh dudng cia loai phdn lan ndy 1a 42,25% => Pap 4n B.
Céu 4: X 1a 1 loai d4 v6i chia 80% CaCO 3, phin cdn lai la tap chdt trd. Nung 50

gam: 69,62 =42,25

gam X mot thdi gian, thu duge 39 gam chdt rin. % CaCO 3 da bi phin huy l1a

A. 50,5%. B. 60%. C.62,5%. D. 65%.
Huéng din gidi

Gi4 str c6 100 gam d4 voi thi khdi lugng cia CaCO 3 1a 80 gam. Do d6 trong

50 gam X c¢6 40 gam CaCOs3.

Phudng trinh phan @ng héa hoc :

298



Cty TNHH MTV DVVH Khang Viét

CZICO3 —_—> CaO + CO,
mol: X —> X
Theo phudng trinh va theo gid thi€t ta ¢6: 100x — 56x =50 -39 =11
=x=0,25

. 5.1
Vay %CaCO; bi phan hiiy la 931_0.‘99

=02,5% = Pap anC.

Céu 5: Nung néng m gam PbS ngoai khong khi sau mét thdi gian, thu duge hdn
hdp rdn (¢6 chita mot oxit) ning 0,95m gam. Phin trim khi lugng PbS di b
d6t chdy la
A. 74,69 % B. 95,00 % C. 25,31 % D. 64,68 %

(Trich d@é thi tuyén sinh Pyai hoc khéi A néim 2009)
Huéng din giai
Phudng trinh phén @ng:

3
PbS + EOZ - PbO + SO, (1)

mol: a —_> a
Tir PbS — PbO thi khéi lugng gidm = 16a = 0,05m.
Chonm =100 = a =0,3125

. 39.0,3125
— %PbS bi d61 chdy: %PbS = 32](%)(_)_‘_2_ [00% =74,69% = Dap 4n A.

Cau 6: Cho a gam dung dich H,SO, loing néng d6 C% tdc dung hoan toan vdi
hdn hgp 2 kim loai K va Fe (L&y du so véi lugng phin tng). Sau phén ng,
khoi lugng khi sinh ra 1a 0,04694a (g). Tim C%

A. 24,5 % B.. 15,82 % C.355% D. 64,68 %
Hudng din giai
M50, = ¢(gam)
Chona=100g = mHz() =100-c(gam)
mHZ =4,694 (gam)
Vi hon hgp kim loai Fe, Na I8y dv nén xdy ra cdc phin ing sau :
2K + H;S0;, —— K.SO,+H, T (1)
Fe + H,SO; —— FeSO+H, T (2)

2K g+ 2H:0 —— 2KOH+H, T (3)
Theo cdc ptpu (1), (2), (3)ta cé :
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Sy =Y Ll L€ L 00-c 4,694
Hy = 20MHy50, 7570 g TV g VT T

= 31C = 760 =>C= 245
Vay ndng d6 dung dich H,SO, da ding 1a C% = 24,5% = Ddp dn A.

Cau 7: Mot loai dé gdm CaCOs; MgCO; va AlOs trong d6 ALO; bing %kh(‘)’i
Ivgng mudi cacbonat. Khi nung dd & 1200"C thu dugc san phim rin c6 khdi
lugng bing —1—6(—) khdi lugng dd trude khi nung. Thanh phin % khdi lugng moi

chit trong d4 1a:

A. 24,5 % ; 65,8%;9,7% B.78.4%;,95% ;12,1%

C.784%;10,5% ;11,1% D. 68,2 % ;10,5 % ;21,3%
’ Hudéng din giai

Gi4 st khoi lugng d4 13 100g, s6 mol mdi chdt 1a x, y, z (mol)

= 100x + 84y + 102z =100 (h)

100x + 84y =8.102z (2)

Tu (1) va (2) = 2=0,1080 = %ALO;=11,1%

(2) < 100x + 84y =88.8 2)

Rén sau khi nung gdm: Ca0, MgO, ALL,O; ¢4 khéi lugng —1% x 100 = 60 gam

Tt pthh = 56x +40y =60-11,1=489 (3)
Gidi hé (2’ va 3) dudc: x=0,78;y = 0,125 = %m = 78,4 %; 10,5 %

Dang 3: Pai lugng ty chon phy thudc vao dé cho nhim triét tiéu biéu
thic toan hoc phic tap thanh s§ cy thé

Céu 1: Chat A (C, H, O) v6i thanh phin khdi lugng cdc nguyén 10 théa man:
8(m¢ + my) = 7mo. Bi€t A ¢6 thé diéu ch€ ryc ti€p ur glucozo. CTPT cia A
la:

A. CH,O B. C,H,0, C. C3HO4 D. C4HO,
Hu6ng din gidi
Goi cdng thic t8ng qudt cia A la C,H,0,.
me+my 12x+y 7

Ta ¢6: = —, néuchonz=1 thi
m, 16z 8

12x +y =14 = Nghiémphi hdplax=1vay=2.
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Cong thic thuc nghiém cia A l1a (CH,0),.

Trong cic dap én chi ¢6 C3HqO; ting vdi CTCT: CH3;—CH(OH)-COOH (axit
lactic) c6 thé diéu ch€ truc ti&p tir glucozo.

= DPépanC.

Cau 2: Hon hgp X gdm Na va Al Cho m gam X vao lugng du nudc thi thodt ra
V lit khi. N&u cling cho m gam X vao dung dich NaOH du thi thu dugc 1,75V
lit khi. Cdc khi do & (dktc). Thanh phin % theo khdi lugng clia Na trong X la:

(Trich dé thi tuyén sinh Pgai hoc khdi B)
A. 39,87% B.77,31% C. 49,87% D. 29,87%.
| Huéng din gidi
Ta thdy lugng H, thodt ra khi tdc dung v6i H,O it hon khi tic dung vdi dung
dich NaOH, do d6 khi tdc dung véi H,0, Al con du:

2Na + 2H,0 — 2NaOH + H, 1)
2a 2a a
2A1 + 2NaOH +2H,0 — 2NaAlO, + 3H, (2)
2a 3a
Khi tdc dung v4i dung dich NaOH du:
2Na + 2H,O0 — 2NaOH + H, (1)
2a a
" 2A1 + 2NaOH +2H,0 — 2NaAlO, + 3H, 2"
b 1,5b

Pé don gidn, chon V = 224 lit (dktc). Khi d6:

Tu (1), (2): ny, = 4a=1

Tir (17), (2°): ny, = a+1,5b =1,75

= a=025b=1= nyn=2a=0,5mol viny=b=1mol
0,5.23

1.27 +0,5.23

Cau 3: Dot chdy hoan toan m (g) hgp chdt hitu cd A chi thu dugc a (g) CO, va
b (g) H;0. Bi€t 3a = 11b vad 7m = 3(a + b). CTPT ciia A 1a: (Bié&t ti kh&i hoi
clia A d6i véi khong khi nhé hon 3).

%Na = 100% = 29,87% => Dép dn D.

A. C3Hg B. C,H¢ C. C;H,0, D. C3H¢O,
Hudng din giai
Ta c6: dA/thng khi < 3= MA <3.29=87
‘ a 3a
Vatacé: m~.=12.n =12 —=—
c= 120, =123 =1 ®
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 m _11b N, _ _ b__b’
Vida=11lb = mC——lT—b(g), mH—2.nHZO~2.E~§(‘g)
. 11b
V17m:3(a+b)=3(T+b)=l4b::>m=2b
:>mozm,\v(mc+mH)=2b—(b+—g)=%b-(g)

Pt CTPT ciia A 1a C,H,0,:. Chonb = 1 ta c6:
IR S I D
12 9 916 12 9 18

= Cong thire nguyén cia A 1a (C3H40,),
Mitkhdc: MaA <87 = 72n< 87 = n< 1,21

Ma nnguyén => n=1 = CTPT ctia A la: C;H,O, = PapanC.

= Xiy:iz=

Chuyén de 13.
PHUGNG PHAP LAP SG PO HGP THUC

cUA QUA TRINH CHUYEN HOA
A. NOI DUNG PHUGNG PHAP

NOI DUNG:

P3&i vdi cdc bii todn hdn hop bao gdm nhidu quii trinh phin dng xdy ra, ta
chi cin 1ap sd dd hgp thire, sau d6 cin e vio chidt ddu va chit cudi, bd
qua cdc phan @ng trung gian.

Vi du:

- Cho hdn hdp A gdm cidc chdt rin Fe, FeO, Fe;0,, Fe,05 tan hodn toan
trong dung dich HCI, dung dich thu dugc cho tic dung véi dung dich
NaOH du, loc k& thia, nung trong khong khi d&n khoi lugng khong doi thu
dudc m gam chat riin. Tinh m.

@ Ta thdy, chit cudi ciing 1a Fe,0;, viy néu tinh dugc tng s6 mol Fe ¢6
trong A 1a s& tinh dugce s6 mol Fe,0s.

|- Cho hdn hgp Fe, Zn, Mg tdc dung h&t vdi dung dich HCI, cho tir tir dung

dich NaOH vao dung dich thu duge dén két tha 16n nhil, loc k&t tha, nung

trong khong khi d&n khdi lugng khong ddi thu duge m gam chdt rin, tinh m.

@ Ta thiy, n&u bi&l dugc s6 mol cdc kim loai ban dau, ta lap duge so db
hgp thite gifta chit dau va cudi Fe - Fe,04, Zn — ZnO, Mg — MgO
ta sé tinh dudc khoi lugng cdc oxit.
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B. BAI TAP MINH HQA
Céu 1: b6t 5,6 gam Fe trong khong khi, thu duge hdn hgp chat rin X. Cho toan

bd X tdc dung vdi dung dich HNOj; lodng (du), thu dugc khi NO (s&n phe“fm
khir duy nha't) va dung dich chita m gam mudi. Gi4 trj cia m la:
A. 18,0. B.224. C. 15,6 D. 24,2,
(Trich dé thi tuyén sinh Pai hoc khé'i B nim 2012)
Huéng din giai:
S8 mol Fe = 0,1

Sd d6 phin tng: Fe — %5 hh X —™% 3 Fe(NO.). + NO +H.O
p b 373 2

Dya vao sd dd ta c6: n =n, =0,1 mol = m =24,2gam
. . «.(N()“ A Fe

= PipinB

Céu 2: Cho 1,56 gam hon hgp gdm Al va ALO; phdn tng hét véi dung dich HCI

(dw), thu duge V lit khi H, (dktc) va dung dich X. Nho tir tir dung dich NH;
dén dv vao dung dich X thu duge k&t tia, loc hét lugng k&t tia, nung dén
khoi Iugng khong d6i thu duge 2,04 gam chat rin. Gid tri ctia V 1a
A. 0,672 B. 0,224 C. 0,448 D. 1,344

Huéng din giai

Going =x mol; n =y mol = 27x + 102y = 1,56 (1)

ALO,

Ta ¢6: 2,04¢ chiat rin 1a khdi lugng ciia ALO; lic sau = n o s = 0,02 mol
ALO,

Sodd:  2A1 - ALO,

|
= —x+y=0.02 (2)
2

Tu (1), (2) = x=0,02y =0,01
Pu: 2Al + 6HCl — 2AICI; + 3H,
0,02 0,03
=V, =0,03.22,4=0,672lit
2

Ciiu 3: Cho hon hgp gdm 0,025 mol Mg va 0,03 mol Al tac dung vdi dung dich

HCI thu dudc dung dich A. Thé¢m dung dich NaOH du vao dung dich A thu
dude m (g) k&t tha. m ¢6 gid tri Ia:
A l(g) B. 1,45 (g) C. 2,98 (g) D. 3,79 (g).
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Huéng din gidi
Phuong trinh phén @ng:
Mg + 2HCl —» MgCL + H,
2Al + 6HCl1 — 2AICl; + 3H,
MgCl, + 2NaOH — Mg(OH),} + 2NaCl
AICl; + 3NaOH — AI(OH);{ + 3NaCl
Al(OH); + NaOH — NaAlO, + 2H,0
Vi NaOH diing du nén k&t tha A(OH) da tan hét, ta c6 so dd hgp thic:
Mg — Mg(OH),
0,025 0,025
= m= My, on), = 0,025.58 = 1,45 (g) => Pap an B.

Céu 4: Cho 100ml dung dich FeSO, 0,5M tdc dunz véi dung dich NaOH du. Sau
phan tng loc k&t tia rdi dem nung trong khong khi d&€n khdi lugng khong
d8i. Khdi lwgng chdt rin sau khi nung l1a:

A. 4,0 (g) B. 5,35 (g) C.3,6(2) D. 6,4 (g).
Hudng din gidi
Ta c6: nFeSO4 =0,5.0,1 = 0,05 (mol)

Céc phuong trinh phén ng:
FeSO, + 2NaOH — Fe(OH), + Na,SO,

2Fe(OH), + %02 — , Fe,0, + 2H,0

Dua vao su thay d8i chat ddu va chat cudi, ta ¢6 sd dd hop thic:
2FeSO;, —» Fe,04
0,05 0,025

= Mo, = 0,025.160 =4 (g) = Pép dn A.

Chu 5: Hoa tan 10 (g) hdn hgp gém bot Fe va Fe,0s bing 1 lugng dung dich
HCI vira du, thu duge 1,12 lit H, (dktc) va dung dich X. Cho dung dich X tdc
dung hé&t véi dung dich NaOH du. L4y két tia thu dugc dem nung trong
khong khi d&n khdi lugng khong ddi thu duge m (g) chdt rin Y. m ¢6 gid tri
la:

A 11,5 B.11,2 C. 10,8 D. 12.
Huéng din gidi
1,1

[\

= 0,05 mol

Ta c6: nH2 =

NN

22,
Céc phudng trinh phdn ¥ng:
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Fe + 2HCI — FcCl, + H; (h)
Fe,0; + 6HCI > 2Fc¢Cly + 3 H.O (2)
Theo phian dng (1): ni:. = 0,05 mol
=> mf‘l‘z()z =10 -0,0556 =7,2 (g)

Dita vao s thay ddi chit ddu va chilt cudi, ta ¢6 sd dd hdp thitc:
2F¢ — Fe,0;
0.05 0,025

=(),025.160 + 7,2 = 11,2 (g) = Dap an B.

=g,

Céau 6: Cho 0.2 mol FeO va 0,1 mol Fe;0, vao dung dich HCI du, sau khi thém
tiép NaOH dv vio, 1y k&8t tha nung trong khong khi dén khoi lugng khong
ddi duoc:

A.21,6g FcO B. 38,67¢ Fe;04  C. 40g Fea(y D. 48¢ Fe,0;.
Huéng din giai
Ta ¢6 s6 dd phan dng:
{FCO +HC dut IFCClz +NaOH [FC(OH)z +02,|”_> Fe,0
Fe,0, |Fec, |Fe(OH), o

Dva vao sy thay déi chdt ddu va chit cudi, ta ¢é s dd hdp thic:

2FeO — Fe,0;

0,2 0,1
2FC§O4 s 3FC?_O3
0,1 0,15

= M0, = (0,1 +0,15).160 = 40(g) = DPap an C.

Cau 7: 7,68 gam hon hop gdbm FeO, Fe;0, vi Fe,0; tic dung vita hét véi
260ml dung dich HCI IM thu duge dung dich X. Cho X tic dung vdi dung
dich NaOH du, loc k&t tiia, nung trong khong khi dén khoi lugng khong déi
thu duge m gam chdt riin. m ¢6 gid tri la:

A.8 gam B. 12 gam C. 16 gam D. 24 gam.
l Hudng dan giai

FeO + 2HCI — FeCl, + H,O

Fc;04 + 8HCI — 2FeCl; + FeCl, + 4H,0

Fe,0; + 6HCl — 2FeCl; + 3H,0

FeCl, + 2NaOH — Fe(OH), + 2NaCl

FeCl; + 3NaOH — Fe(OH); + 3NaCl

4Fe(OH), + 0, —Y—s 2Fe,0; + 4H,0
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2Fe(OH); —“— Fe,05 +3H,0
- Ap dung phuong phip bao toan dién tich d€ tinh s mol Fe ¢6 trong cdc oxit:
1 1 1

No (trong oxity = _Z-nCl_ = EnHCl = '2“0s 26 = 0,13 mol
7,68 - 0,13.16
NFe (trong oxity = "“‘"“""’5—6_‘ = 0,1 mol

- Lap so db hop thife: 2Fe — Fe,0;
0,1 0,05

m=0,05.160=8 (g) = DPdp anA.

Cau 8: Hoa tan hoan toan hdn hgp A gdm 0,1 mol Fe va 0,2 mol Cu viao mot .

~ lugng vira dd dung dich H,SO4 98% (dic, néng) thu dugc khi SO, (dktc) va

dung dich B. Cho dung dich B tic dung véi NaOH du, dugc két tia C, nung C
dén khéi lugng khong d6i dudgc hdn hgp chit rin E. Cho E tic dung véi
lugng du CO, dun néng thu duge hdn hgp chat rin F. Khéi lugng ctia hdn hop
chitrin F la:

A. 24g B. 18,4¢ C. 15,6¢ D. 16,5¢
' Hudéng din gidi
Fe, (SO , Fe(OH 0 Fe,O
hhalFC 5 gqpd 20 _mon | JFO; 0 o JFe,0y o | |Fe
Cu CuSO, Cu(OH), CuO 0 Cu

Dura vao sd d6 hop thifc, ta ¢6: my,, =m,, . =0,1x56 + 0,2x64 =18,4(g)

= Pap an B.

C.BAITAP AP DUNG

Céu 1: Cho 11,2 gam Fe va 2,4 gam Mg tdc dung vdi dung dich H,SO, loing
du. Sau phédn tng thu dugc dung dich A va V lit khi H, (dktc). Cho dung dich
NaOH dv vao dung dich A thu dugc két tia B. Loc B nung trong khong khi
dén khdi lugng khong ddi duge m (g) chat rén.
a. Vcé gid tri la:

A 2,24 B. 3,36 C.5,6 D. 6,72.
b. mcé gié tri la:
A. 18 B. 20 C.24 D. 36.
Huéng din giai
_ 24 + 12 0,3 mol

a.n, =N, + N =
Hp o Mg " TFe " o4 56

= VHZ =0,3.22,4=6,72lit = Dap 4n D.
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b. Dya vao sy thay d6i cht diu va cudi, ta ldp dugc so dé hdp thic:
2Fe — Fe,04
0,2 0,1
Mg — MgO
0,1 0,1
= m=0,1.160 + 0,1.40 = 20 (g) = Pap dn B.

Cau 2: Hoa tan hoan toan hén hgp gdm 0,2 mol Fe va 0,1 mol Fe,05 vao dung
dich HCI du thu dugc dung dich A. Cho dung dich A tdc dung véi NaOH du
thu dugc két tda. Loc 14y k&t tha, rita sach, sy kho va nung trong khong khi
d€n khdi lugng khong ddi duge m gam chat rin. m c6 gid tri 1a:

A 23¢g B.32g C.24g D.42 g
Hudng din gidi
Cdc phdn tng:
Fe + 2HCl - FeCl, + H,
Fe,0; + 6HCl — 2FeCl; + 3H,0
HCl + NaOH — NaCl + H,0
FeCl, + 2NaOH - Fe(OH), + 2NaCl
FeCl; + 3NaOH —» Fe(OH); + 3NaCl
4Fe(OH), + O, + 2H,0 — 4Fe(OH);
2Fe(OH); —“— Fe,0; + 3H,0
Trong m gam chdt rdn ¢6 0,1 mol Fe,05 (16 gam) ban diu. Vay chi cin tinh
lugng Fe,0; tao ra tir Fe theo mi quan hé chat diu (Fe) va cudi (Fe,03).
2Fe — Fe,04
0,2 0,1
= Xnp 6, =01+0,1 =02 = m=02.160 =32 (2) = Pdp 4n B.

Cau 3: Hon hop Al Fe c6 kh6i lugng 22 gam dudc chia thanh 2 phan biing nhau:
- Phin 1: Tdc dung véi HCI dv thu duge dung dich A va 8,96 lit khi H, (dktc).
Cho dung dich A tdc dung vdi dung dich NaOH dv dugc két tia B, loc k&t
tia B nung trong khong khi d&n khdi Iugng khong déi dude m, gam chdt rin.
- Phin 2: Cho vao dung dich CuSO, du d&n khi phdn #ng hdan toan thu duge
m, gam chat rin khong tan.
a.m; c6 gid tri la:

A. 8 gam B. 16 gam C. 32 gam D. 24 gam.
b. m;, c6 gid tri la:
A. 12,8 gam B. 16 gam C. 25,6 garn D. 22,4 gam.
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Huéng din gidi
8,96
22,4
2A1 + 6HClI — 2AICl + 3H,
Fe + 2HCl —» FeCl, + H,
HCl + NaOH — NaCl + H,O
AICl; + 3NaOH — Al(OH); + 3NaCl
Al(OH); + NaOH — NaAlO, + 2H;O
FcCl, + 2NaOH — Fe(OH), + 2NaCl

4Fc(OH), + 0, ———> 2Fe,0; + 4H0
- Khi tdc dung vdi HCL, goi x, y 14n luot 12 s6 mol Al va Fe.

5 = p—1
Ta e {27x+ 6y 113{x 0,2

a. Tacd: ny = =0,4 mol
2

1,5x+y=0,4 y=0,1
- Sau cdc phan tng chit rin thu dudc chi 1a Fe,0;.
2Fe — Fe,04
0,1 0,05
= m, = 160.0,05=8(g) = PdpanA.
b. 2Al + 3CuSO,; — Al(SOy4); + 3Cu
Fe + CuSO, — FeSO, + Cu
o] phén 2: Cu’* nhén electron chinh bing H' nhdn & phin 1, do dé:

gy = Ny, = 0,4 = me, =256 (g = PapanC.

Cau 4: Cho tan hoan toan 13,6 gam hdn hgp gdm Fe va Fe,0; trong dung dich
HCI thu dudce 2,24 lit H, (dktc) va dung dich D. Cho D tic dung vdi dung dich
NaOH dv, loc, nung k&t tha trong khong khi dén khdi lugng khong ddi dudc
a gam chit rdn. a c6 gid tri 1a:

A. 8 gam B. 12 gam C. 16 gam D. 24 gam.
Huéng din giai

2
Ta ¢6: ny, = %z(),l mol

Ll

Fc + 2HCl — FeCl, + H;
0,1 0,1
mFCZO; ban ddu = 13,6 -0,1.56=8 (g)

Ta c6 sd dd hgp thifc:
2Fe — F0203
0,1 0,05
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Viay: a=8 + 0,05.160=16(g) = Dapan C.

* Cach khée:

Diing phudng phép ting gidm khoi lugng:
2Fc¢ — Fe,03, khoi lugng ting 1én 48 gam.
0,1 — 0,05, khoi lugng ting 1én 2,4 gam.
a=13,6 + 24 =16 (g) = PapanC.

Céu 5: Cho 0,27 (g) bot Al va 2,04 (g) bot AlOs tan hodn toan trong dung dich
NaOH thu dugc dung dich X. Suc khi CO, vao dung dich X thu dugc k&t tha
X;. Nung X; ¢ nhiét dd cao d&n khdi lugng khong ddi thu duge oxit X (cdc
phdn ng xdy ra hoan toan). Khoi lugng X la:

A. 1,02g B. 2,55¢ C.2,04g D. 3,06g.
Huéng dan giai

0,27

Ta co: n, =—— = 0,01 mol
27

Céc phén Ung xay ra:
Al + NaOH + I"IQO —> NZ\A]Oz + %Hg

AL,O; ¥ 2NaOH  — 2NaAlO, + H,0

CO; + 2H,O + NaAlO;, —» Al(OH)yL + NaHCO,

Dua vao su thay ddi chat diu va chil cudi, ta ¢6 sd dd hgp thic:
2A1 = ALO, \
0,01 0,005

= my = my o = 0,005,102 + 2,04 = 2,55 (2)

= Déap an B. .

Céu 6: Hoa tan hoan toan 9,0 (g) hdn hdp X gdm bot Mg va bdt Al biing dung dich
H,SO, loang, dur thu duge khi A va dung dich B. Thém tir tif dung dich NaOH
vao B sao cho k&t tha dat tdi lugng 16n nhat thi dimg lai. Loc k&1 tha, dem nung
trong khong khi dén khdi lugng khong ddi thu duge 16,2 (g) chat rin. The tich
khi A thu dugce & (dktc) la:

A.6,72 it B. 7,84 lit C. 8,96 it D. 10,08 lit.
Huéng din giai

Phuong trinh phan tng:

Mg + H,SO; — MgSO, + H,

2A1 + 3H,SO;— Al(SOy); + 3H,

MgSO, + 2NaOH — Mg(OH),d + Na,SO,
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AL(S04); + 6NaOH — 2AI(OH);d + 3Na,S0O,

Mg(OH), —*—> MgO + H,0

2AI(0H); —“—  ALO; + 3H,0

Dura vao su thay doi chdt ddu va chi't cudi, ta c¢6 sd db hop thic:
Mg — MgO

2A1 — AlLO;

Ap dung dinh ludt bio toan kh&i lugng ta cé:

my + R e mg, = 16,2-9=72(g)

= ng = % = 0,225 mol

Tu Mg, Al chuyén qua MgO va ALOs thi Mg va Al da nhudng electron, con
oxi nhin electron. Khi cho Mg, Al tic dung v6i H,SO, lodng thi Mg, Al
nhudng electron, con H nhan electron.

Do héa tri cia Mg va Al trong cdc phdn @ng d6 khong thay ddi

= S8 mol electron ma oxi nhan biing s& mol electron H' ctia axit nhan.

0, +4e — 20~

0,225 0,9
2H" + 2¢ > H,
0,9 0,45

= Vy;, =0,45.22,4 = 10,08 (Iiv
= Dép an D.

Cau 7: Cho m (g) bdt Fe,O, hoa tan biing dung dich HCI, sau d6 thém NaOH du
vao, loc 18y k€t tha nung trong khong khi d&n khéi lugng khong d8i duge m
(g) chat rin. Cong thifc ciia oxit 1a:

A. FeO ’ B. Fe,0; C. Fe;0, D. Fe;0,.
Huéng din gidi
Duya vio sy thay d8i chat ddu va chi't cudi, ta c6 so dd hdp thic:
2Fe, 0, — xFe,04
a (mol) 0,5ax (mol)
Khoi lugng oxit diu va cudi bing nhau va bing m (g) nén ta cé:
(56x + 16y).a = 0,5a.x.160
- X 22 o oxitla Fe,0,
y 3
= Pdp an B.
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Chuyén de 14.

PHUGNG PHAP SU DUNG CONG THUC NHANH

I. NOI DUNG
Véi hinh thifc thi tric nghiém nhu hién nay, d€ tim nhanh k&t qua mot bai
todn vo cling quan trong véi hoc sinh. Do d6 trong mot s& dang todn héa

khé ta c6 thé sit dung mot s§ cong thitc tinh nhanh gitp cdc em hoc sinh
tim ra k&€t qua bai todn nhanh nhat.

* Luu y: Cdc cOng thic tinh nhanh thudng duge suy ra tir cdc dinh luit, va
chi duing cho mot s6 dang todn nhat dinh. Do d6 cdc em hoc sinh khong
nén lam dung cdc cdng thic tinh nhanh, nhy viy s& 1am mat vé dep ciia b

mon hoa hoc.

Dang 1: Toan vé kim loai tic dung véi axit

Dang 1.1: Kim logi tdc dung véi dung dich HCI giai phéng khi H,

M, i clorua

=my, + 7l.nHz

Vi dy: Cho 10 gam hdn h¢p kim loai gdm Mg, Al, Zn tdc dung vdi dung dich
HCI thu dugce 22,4 lit khi H, (dkic). Khoi lugng mudi thu dugc 1a:

A.57,5g B.8lg C.43,5g D. 73g
Huéng din gidi
Ap dung nhanh ¢6ng thic:
Myusicora = Mir, + 710, = 10+ 71.1 =81 gam = Ddp 4n B.

Vi dy 2: Cho 1,75 gam hdn hop kim loai Fe, Al, Zn tan hoan toan trong dung
dich HCI, thu dudce V lit khi H, (dkic). CO can dung dich thu duge 5,3 gam
mudi khan. Gid tri cia V 1a:

A. 2,24 1it B. 3,36 lit C. 1,121t D. 0,56 lit
Hudng din giai

Ap dung nhanh cOng thic:

Myyei cloree = My + 7l.nH2 = nHz:(5,3 - 1,75):71 = 0,05 mol

= VH2= 1,12 lit = Pap én C.

Vi dy 3: Hoa tan 10,14 gam hgp kim Cu, Mg, Al bing mét lugng viva di dung
dich HCI thu dugce 7,84 lit khi X (dkte) va 1,54 gam chdt rin Y va dung dich
Z. C6 can dung dich Z thu duge m gam mudi. Gid trim gam la:

AL 21,025 gam B. 33,45 gam C. 14,8125 gam  D. 18,6 gam
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Huéng din giai
Ap dung nhanh c6ng thdc:

m=m - =(10,14-1,54)+0,7.35,5 = 8,6 + 24,85 = 33,45 (g)

(Alemg) F

= Péap an B.

Dang 1.2: Kim loai tic dung vdi dung dich H;SO, lodang gidi phong khi H,,

M0 sunfat

=my, + 96.nHz

Cau 4: Hoa tan hoan toan 3,22g hdn hdp X gdbm Fe, Mg, Al bing lugng vira dd
dd H,SO, loang thu dc 1,344 lit khi (dktc) va dung dich chita m gam mudi.
Gid tri cda m la:

A. 9,52 B. 10,27 C. 8,98 D. 7.25
(Trich dé thi tuyén sinh PH - CD Khéi B)
Huéng din gidi
Ap dung nhanh cong thic:
Mygi suntar = M+ 96.n4, = 3,22 4+ 96. 0,06 = 8,98 gam = Pap an C.

Dang 1.3: Kim loai tdc dung véi dung dich H,SO, ddc tao san phdm khii
(S0,, S, H,S) va H,0
M + H,SO4 g3 = Mx(SO,), + sén pham khit (SO, S, H,S) + H,0

96
m,, +'§"(2n502 +6ng +8nHZS)

M udisuntat =

* Luuy : Sin phdm khit ncio khéng cé thi bé qua |

Nys0, = 2Ns0, +40g +30y g

Vi du 1: Hoa tan h&t 16,3g hdn hgp kim loai gdm Fe, Al, Mg trong dung dich
H,SO, dic, néng thu duge 0,55 mol SO,. C6 can dung dich sau phdn ng,
khoi lugng chat rin khan thu dudgc [a:

A.69,1g B.96,lg C.61,9¢ D. 91,6g
Huéng din gidi
Ap dung nhanh cong thic:
My = Mg+ 48. 2.n50, = 16,3 +48.2.0,55 = 69,1 gam = Papan A

Vi du 2: Cho 11,9 gam hén hgp Al v Zn tac dung vira di véi dung dich H,SO;
dic, néng thu duge 3,92 lit hdn hdp hai khi H,S va SO, ¢6 ¢ khdi ddi véi H, 1a
23,429. Tinh kh&1 lugng mudi thu duge sau khi ¢d can dung dich sau phdn dng
A 575¢g B. 49,5¢ C.43,5¢ D.469 ¢
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Huéng din giai
Ta ¢é: ny, = 0,175 mol

M, =23,429x2 = 46,858
Ap dung sd dd duding chéo:

SO; (X 64 12858
T 46,858
HaS (V). 34— ~_ 17,142
o X 12858 s o =075y max+y=0,175
y 17,142

= x = 0,075,y =0,1 mol
Ap dung nhanh cOng thifc:
My, = My + 48.(2.n502 + 8.0y, s)
= 11,9 +48.(2.0,075 + 8.0,1) = 57,5 gam
= Pap an A.

Dang 1.4: Kim logi tdc dung végi dung dich HNO; gidi phong khi
(NOJ; NO} NZOJ NZ)
M + HNO; — M(NO,), + sdn phim khit (NO.,NO,N-O, N-) + H,0
m

mudinitrat = Mg+ 02(00 + 30y, +8ny o +10ny

Luu ¥ : Sin phd&m khit nao khong ¢é thi bd qua

=7
Nyno; = 20N0, +4n, + 1()nNz + l()nNH4N03

Vi du 1: Hoa tan hodn toan 3,58 gam hdn hdp 3 kim loai Al, Fe, Cu biing dung
dich HNO; thu duge hdn hdp san phim gdm 0,04 mol NO va 0,06 mol NO,.
Khéi lugng mudi ¢ trong dung dich sau phin @ng (khong chita mudi amoni) 1a
A. 1658 ¢ B.1532¢ C. 14,74g D. 18,22g

Huéng din giai
/\p dung nhanh cdng thic:
mg, = myg;. + 62. (nno, + 3.nno) = 3,58 + 62.(0,06 + 3.0,04) = 14,74 gam
= Pap an C.

Vi duy 2: Cho 21 gam hdn hgp gdm 3 kim loai Fe, Cu, Al tic dung hoan toan vdi
lwgng du dung dich HNO; thu duge 5,376 lit hdn hdp hai khi NO, NO, c6 ty
kh&i so véi Ha 1a 17. Tinh khdi lugng mudi thu duge sau phan tng.

A.328¢g B. 38,2¢ C.432¢ D.582¢g
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Huéng din gidi
Ta cé: ny, = 0,24 mol
MZ =17x2=34
Ap dung sd dd dudng chéo:
NO (X).rvveveereenen 0 1
34
NO; (Y)rvvirinnn 46 - ~._ 4
X \
= —=3 = x=3ymax+y=0.24
y

= x= 0,06;y=0,18 mol

Ap dung nhanh cong thite:

My, = Mg + 62. (nNo2 + 3.nno) = 21 +62.(0,18 + 3.0,06) = 43,32 gam
= Pdp4anC.

Vi du 3: Hoa tan hdn hgp X gom 2 kim loai A, B trong axit HNO; loing. K&t
thiic phdan tng thu duge hon hop khi Y ¢6 0,1 mol NO; 0,15 mol NO, va 0,05
mol N,O. Biét riing khong ¢6 phan tng tao mudi NHy;NO;. S§ mol HNO; da
phan ung:

A. 0,75 mol B. 0,9 mol C. 1,2 mol D. 1,05 mol
Huéng din gidi

Ap dung nhanh cong thire:

NiNo, = 2 o, 4 nno + 1()nN20= 2.0,15 +4.0,1 + 10.0,05 = 1,2 mol

= Pap an C.

Vi du 4: Hoa tan hoan toan 2,16g Mg bing dung dich HNO3 du, thdy thodt ra
0,896 lit khi NO (dkte) va dung dich X. C6 can dung dich X thu dugc lugng
mudi khan 1a
A. 6,52 gam B. 8,88 gam. C. 13,32 gam.  D. 13,92 gam.

Hudéng din gidi
Ta ¢6: ny, = 0,09 mol; nyo= 0,04 mol
HNO, du nén Mg phdi hé&t = S6 mol tao mudi amoni = 0,09.2 — 0,04.3 = 0,06

+5

N + 8 — f\}
0,06 0,0075
Muudi Nirat = M MO 502 + Mk, vo, = 0,09.148 + 80.0,0075 = 13,92 gam
= Pap an D.
314



Cty TNHH MTV DVVH Khang Viét

Luu y: Khi ¢6 mu6i amoni tao ra ta khong duge 4p dung cong thic tinh nhanh.
N&u dp dung cong thic tinh nhanh sé ra dap 4n C.

Dang 2: Oxit kim loai tac dung véi axit

Dang 2.1: Oxit kim logi tdc dung véi dung dich H,SO, lodng
tao mudi sunfat va H,O.
PTPU: M,0, + nH.SO, lodng — M1(SOy), + nH,0O

=M+ 800y oo,

M 46 sunfat

Vi du 1: Hoa tan hoan toan 2,81 gam hdn hop gdm Fe,0;, MgO, ZnO trong
500ml axit H2SO4 0,1M (vira di). Sau phdn #ng, hdn hgp mudi sunfat khan
thu dugc khi ¢d can dung dich ¢ khoi lugng 1a

A. 6,81 gam. B. 4,81 gam. C. 3,81 gam. D. 5,81 gam.
(Trich dé thi tuyén sinh PH - CD Khdi A)
Hudéng din giai

Ap dung nhanh cong thic:
M = Moy + 8O, Ny s0, = 2,81 +80.0,5.0,1 = 6,81 gam

= Pdp dn A.

Vi du 2: Cho m gam hdn hgp bot gdm 5 oxit kim loai ZnO, FcO, Fe,0,, MgO,
Fe;05 tdc dung vira dd véi 200ml dung dich H2SO4 2M. K¢ thic phin tng,
¢0 can dung dich thu duge 57 gam mudi khan. Gid tri cia m la:

A. 36g. B. 25 gam C.28 g. D. 39g.
Huéng din giai

Ap dung nhanh c¢dng thic:

My = Moy, + 80. nHZS% < 57=m+80.0,2.2 = m =25 gam

= Pap an B.

Dang 2.1: Oxit kim logi tdc dung véi dung dich HCI tao mudi clorua va H,0.
PTPU: M,0, + 2nHCl — MCl, + nH,0O

mudi clorua — mOxil + 27’SnHCl = m()xit + 551‘1}_'20

Vidu 1: Cho 4,291 gam hon hgp A gdm Fe;0,, ALO; va CuO tic dung vira du
vGi 179 ml dung dich HCI IM. C6 can dung dich thu dudc khdi lugng mudi
khan la '

A.9,1415 gam B. 92135 gam  C.9,5125 gam D. 9,3545 gam
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Hudng din gidi
Ap dung nhanh cOng thdc:
mmum"‘ mUXIl + 27,- nHCl = 4 291 + 27‘,5 () ]79 1 = 9 2135 z)am

= Dap an B.

Vi du 2: Cho 50 gam hén hgp 5 oxit kim loai gém Zn0, FeO, Fc,0;, Fe 0,4,
MgO tdc dung hé&t vdi 200ml dung dich HC14M (vira @) thu duge dung dich
X. Lugng mudi cé trong dung dich X bing:

A. 79,2 gam B. 78,4 gam C.72 gam D. 94 gam
Hudng dén giai

Ap dung nhanh cong thdc:

Mpsi = Mo + 27,5. 00 = 50 +27,5.0,2.4 =72 gam = Pap an C.

Dang 3: Chuyén mudi cacbonat thanh mudi clorua

PTPU: M,(COs,), + 2nHCl -» 2MCI, + nCO, + nH,O
+11 .nCO2

M usiclorua = M 06 cacbonat

Vi du 1: Hoa tan 8,18g hdn hgp 2 mudi Na,CO; va CaCOj; bing dung dich HCI
dv thu dudc dung dich X va 1,792 lit khi (dktc). C6 can dung dich X thu dugc
m gam mudi khan. Gid tri ctia m 1a:
A.7,95¢g B. 9,06g C. 10,17g D. 10,23g
Huéng din giai
Ap dung nhanh cong thic:
Mpui clorua = Memudi cachonat + 11 Neo, = 8,18 + 11.0,08 = 9,06 gam

= Pap an B.

Vi du 2: Hoa tan hoin toan 7,02g hon hgp CaCO; va MgCO; vao dung dich HCI
tha'y thodt ra V lit khi (dktc). Dung dich thu dugc dem c6 can dugc 7,845g
mudi khan. Gi4 tri cda V la:

A. 1,344 1it B. 1,232t C. 1,680 lit D. 1,568 lit
Huéng din giai
Ap dung nhanh cong thic:
Muysi clorua = Mumugi cachonat + 11 Neo, = 8,18 + 11.0,08 = 9,06 gam

& 7,845=7,02+ 1l.ngy = ngo, = 0,075 mol = Ve, = 168 Iit
= Pap dn C.
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Dang 4: Toan vé phan ng cGia CO, vé6i dung dich kiém

Dang 4.1: Tinh luong két tita xudt hi¢n khi hdp thu hét mét ligng CO,
vao dung dich Ca(OH); hodc Ba(OH),
Cong thic: n = noH_ ~Nco,
Vi du: Hap thu hét 7,84 1it CO, (dke) vao 300ml dung dich Ba(OH), 1M. Tinh
khdi Iwgng k&L tha thu dudgc.
Huéng din giai

Neg, =035 mol
2 =n; =0,6-0,35=0,25 mol

nBa(OH)2 =0,3mol
=D>m = 197.0,35=49,25 gam

* Luu y: O day nj =0,25 mol <f¢o, =0,35mol, nén k&t qud trén phi hgp.
Ta cin phai kiém tra lai vi n¢u Ba(OH); diing du thi khi d6 n} = Nep, MA
khong phu thudc vao n - Tém lai, khi st dung cong thire trén, can nhd

ol

diCu kién rang budc gitta n va Neo, lin < Neo, -

Dang 4.2: Tinh luong két tiia xudt hi¢n khi hdp thu hét mot ligng CO,
vao dung dich chita hén hop gom NaOH va Ca(OH), hodc Ba(OH),

Cong thttc: Tinh n_, =n_ —nq, rdi 50 sdnh vdi n ,, hodcn , dé
CO3y OH 2 Ca” Ba~

xem chdt ndo phin tng hét
Vi du : Hip thu h&t 6,72 lit CO, (dkie) vio 300ml dung dich hén hgp gdm

NaOH 0,1M va Ba(OH), 0,6M. Tinh khoi lugng k&t tha thu dudce
Hwéng dan gia

Nco, =0,3 mol I

nop =0,03mol = - = 0,39-0,3=0,09 mol
3

g0y, =018 mo‘J

Ma n, o =0,18mol nén n; = 0,09 mol.
Vay m, =0,09.197 =17,73 gam .
*  Luu §: Tudng ur nhu ¢dng thite & trén, trong trudng hdp nay ciing ¢6 di€u

kién rang budc giffa n va n la n <n .
‘ ghucs co3” €O,y co}” €O,
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Dang 4.3: Tinh thé tich CO; cdn hép thu hét vao mét dung dich Ca(OH); hodc
Ba(OH), dé thu dugc mjt lugng két tiia theo yéu cdu
Dang nay phdi c¢6 hai k&t qua.
Neo, =Ny

Cong thifc:

n =n -1
€O, OH™ {

Vi du: Hap thy hé&t V lit CO, (dktc) vio 300ml dung dich Ba(OH), IM dudc 19,7
gam k&t tha. Tim V.
Huéng din giai

n =n¢:0,lm01:>\/:2,24lit

Co,
Nco, =nOH* -n; =0,6-0,1=0,5mol = V=1121lit

Dang 5: Toan vé sy luong tinh cia AI(OH); va Zn(OH),. i

Dang 5.1: Tinh thé tich dung dich NaOH cén cho véo dung dich AP’
dé xudt hign mot lugng két tiia theo yéu cdu.
Dang nay phdi c6 hai k&t qua

n =3.n
OH™ ¥

n =4.n -n
OH™ At Y

Cong thic:

Vi du 1: Cin cho bao nhiéu lit dung dich NaOH 1M vao dung dich chita 0,5 mol
AICl; d€ dugc 31,2 gam k&l tha.
Huwéng dén giai

n _=3n;=30,4mol=V=12lit
OH

n_ _=4n , -n; =2-0,4=16mol=V=16Ilit
OH Al

Vi du 2: Can cho mét thé tich dung dich NaOH 1M 16n nhit 13 bao nhiéu vio
dung dich chita ddng thdi 0,6 mol AICI; va 0,2 mol HCI d€ xua't hién 39 gam
k&t tia?

Huwéng din gidi
Lvu ¥ ring trudng hdp ndy cin thém mot lugng NaOH dé trung hoa HCI.
Mit khéc, d€ tinh thé tich dung dich NaOH 16n nhdt nén chi cin xét gid wri

nOH_(max) - 4nAl:H‘ - n"’
-ny)=0,2+(2,4-0,5)=2,1 mol

=1~ +(4.n
o t( At

n

OH™ (cin)

= V=211t
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Dang 5.2:  Tinh thé tich dung dich HCI ¢én cho vao dung dich NafAl(OH),]
(hodc NaAlO,) dé xudt hi¢n mit lipng két tiia theo yéu cdu
Dang nay phdi c6 hai két qua
n ., =n
Cdng thic:

n , =4n ~3n
H* [AI(OH), | v

Vi du 1: Cén cho bao nhiéu Iit dung dich HCI 1M vio dung dich chita 0,7mol
Na[AI(OH),] d€ thu dugc 39 gam k&t tiia?
Hwéng din giai
nHJr =n;, =0,5mol =V =0,5lit

n =4

.n _=3n; =13mol=V=123lit
H* [AI(OH)4 | v

Vi du 2: Thé tich dung dich HCI 1M cyre dai cin cho vao dung dich chira dong
thdi 0,1 mol NaOH va 0,3 mol Na[AI(OH),] la bao nhiéu dé xuAt hién 15,6
gam két tha?

Hwéng din gidi
Tuong tg nhu vi du 2, ta ¢6:

= 4, -3. = ={),7 lit.
() Non + ( nlAI(OH)41_ 3n;)=0,7mol = V =0,7 it

Dang 6: Toan vé sit va déng
1. N§{ dung phudng phap
Xét bai todn tGng quat quen thude:
M() 4'((]))2 hén hdp I’én (M, Mxoy) + HNO; (H,S0, dic, néng) M+n + N* (S[))

(2)
m gam m; gam (n: max)

Goi:
S6 mol kim loai 1a a

S6 oxi h6a cao nhat (max) ctia kim loai 13 n
S6 mol electron nhdn & (2) 1a t mol

Ta cé:

M - ne - M™
a mol na mol
Mitkhéc:

—> I, ahyang = NA (mol)

m, —m ml—-m

D¢ ahan = Ne oxi) + Ne ) = +1
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~ m, —m
Theo dinh luat bao toan electron: N phusng = Ne nhan —> DA = ‘8 +t
Nhén ¢d 2 v& vdi M ta dugc:
M.(m, —m M.m M.n
(M.a)n = —~———'——~—l +Mt > mn= —L+ - —— + M.t
8 8
Cubi cing ta dugc:
M
e .m, + M.t
m= 2——— ()
M
n+-—
8

fJ'ng véi M 1a Fe (56), n =3 ta dudc: m = 0,7.m,; + 5,6.t (2)
Ung v6i M 1a Cu (64), n =2 ta dugc: m = 0,8.m; + 6,4t (3)
Tir (2, 3) ta thay:
Baitodn cé 3 dail lugng: m, m; va Zn}c ahan (hOdcC Vi)
Khi bi€t 2 trong 3 dai lugng wrén ta tinh duge ngay dai lugng con lai.
3 giai doan (2) d& bai co thé cho s6 mol, thé tich hodc khoi lugng clia mot
khi hodc nhi¢u khi; & giai doan (1) ¢6 thé cho s6 lugng chat ran cy thé 1a
cdc oxit hoiic hdn hgp gdm kim loai dv va cdc oxit.
2. Pham vi 4p dung va mdt sé chi y
— Chi diing khi HNOj; (hogc H,S0, dic nong) 18y du hodc vira du.
— Cong thite kinh nghi¢m trén chi dp dung vdi 2 kim loai Fe va Cu.
3. Cac budc giai
— Tim t8ng s6 mol clectron nhin § giai doan khir N** hoic S*.

~ Tim 3ng khoi lwgng hdn hgp rin (kim loai va oxit kim loai): m,

— Ap dung ¢ong thite (2) hoic (3).

Vi du 1: B& m gam bot Fe trong khong khi mot thdi gian thu duge 11,28 gam
hén hop X gdm 4 chil. Hoa tan hét X trong lugng du dung dich HNO; thu
duge 672ml khi NO (sin phdm khir duy nhdt, dktc). Gid tri ciia m la:

A.5.,6. B. 11,2. C.7,0. D. 8.4.
Hudng din giai
Ap dung cong thic (2):
N* + 3¢ —» N
0,09 0,03
= >0, e = 0,09 =m=0,7.11,28+56.0,09=8,4 gam = Déip in D.
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Vi du 2: Nung m gam bt st trong oxi thu dwdc 3 gam hén hop chi't rin X. Hoa
tan hét hdn hdp X trong dung dich HNO, dv thodt ra 0,56 lit NO (dkic) 12 sdn
phdm khit duy nhat. Gid tri m Ia:

A.2,52 gam B. 1,96 gam. C. 3,36 gam. D. 2,10 gam.
(Trich dé thi tuyén sinh BH - CB Khé'i B)
Huéng din giai
Ap dung nhanh cong thifc:

Tmy, +56.0,  7.3+456.0,025.3

- 10 - 10

Vi dy 3: Cho 11,36 gam hén hgp gdm Fe, FeO, Fe,0; va Fe;0, phin rng hél
vdi dung dich HNO; loang du thu dugc 1,344 lit khi NO (sdn pham khir duy
nhdt § dktc) va dung dich X. C6 can dung dich X sau phén ¥ng dugc m gam

mp, =2,52gam = DPdp an A.

mudi khan. Gid tri m 1a:
A. 34,36 gam. B. 35,50 gam. C. 49,09 gam  D. 38,72 gam.
(Trich dé thi tuyén sinh PH CP- Khéi A)
Hudéng din gidi
Ap dung nhanh cong thic: :
_Tmy, +56n,  7.11,36 +56.0,06.3
Fe 10 - 10

8’96*0 16 mol =0,16.242=138,72
—= =0 5 mo :DmFe(NO3)3— ,16. =38,72 gam

m = 8,96 gam

DFe(NOq); = DFe =

= Pép dn D.

Vi dy 4: D6t chdy hoadn toan 5,6 gam bot Fe trong binh O, thu dugc 7,36 gam
hén hgp X gébm Fe,05, Fe;0y vi mit phan Fe con du. Hoa tan hoan toin
lugng hdn hop X & wén vao dung dich HNO, thu dugc V lit hdn hgp khi Y
gbm NO, va NO ¢6 tj khdi so v6i Ha biing 19. Gi4 tri ctia V 13
A. 0,896. B. 0,672. C. 1,792 D. 0,448

Hudng din giai
Ap dung cong thte (2): 5,6 =0,7.736 + 56 ) n, = 220 an oy = 0.08
T dY/Hz =19= N, = Mo = X

+5 +4 +2
ZNA4+4d4¢e -+ N + N
4% X X
Vay: V=22,4.0,02.2=0,896 lit
= Dap dn A.

=4x=0,08 =x=0,02

jEh
N2
oot
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Vi du 5: Cho 11,6 gam hdn hgp X gbm Fe, FeO, Fe,05 vao dung dich HNO,
lodng, du thu duge V lit khi Y gom NO va NO, ¢6 ti khéi so vdi H, bing 19.
Mit khéc, néu cho ciing lugng hon hgp X trén tdc dung vdi khi CO néng du
thi sau khi phan ¢ng xdy ra hoan toan thu dvdge 9,52 gam Fe. Gid tri cia V 1a
A. 1,40. B. 2,80. C. 5,60. D. 4,20.

Hudng din gidi
Tu dY’Hz =19 = o, =Ny =X 32‘% nhan = 4X

Ap dung cong thic: 9,52 = 0,7.11,6 + 5,6.4x = x = 0,0625
— V =22.4.0,0625.2 = 2,80 lit = Dap an B.

Vi du 6: Nung m gam bot Cu trong oxi thu duge 24,8 gam hdn hop chat rin X
gbm Cu, CuO va Cu,0. Hoa tan hoan toan X trong H,SO, dic néng 1 thodt
ra 4,48 lit khi SO, (san pham khir duy nhat, § dkte). Gid tri cda m la
A.9.6. B. 14,72 C.21,12. D.224.

Hudng din giai
So b héa bai todn:  Cu —22—> X 201, cu? 4 8™
Ap dung cong thic (3): m = 0,8.m, + 6 4.0 nhana )
—m=0,8.24,8 + 6,4.0,2.2=22,4 gam

= DdpanD.

Vi du 7: Hoa tan h&t m gam hdn hgp X gém Fe, Fe 03, FeyOu, FeO trong dung
dich HNO; dic néng thu dude 4,48 lit khi mau ndu duy nhat (dktc). CO can
dung dich sau phin ¢ng thu dudc 145,2 gam mudi khan, gid tri m la:

A.78,4g B. 139,2¢g C.46,4¢g D. 46,256g
Huéng din giai

Ap dung nhanh cong thic:

Npe = NEe(NOg); — %2—22 = 0,6 mol = mg, = 0,6.56 = 33,6 gam

10. -56. -
m,, = mp, n, _ 10.33,6 - 56.0,2 _ 46,4 gam
7 7

= PapanC.

Vi du 8: Hoa tan hoan toan 49.6 gam hdn hop X g6m Fe, FeO, Fe,05 va Fe;0,
bing H,SO, dic, néng thu dudc dung dich Y va 8.96 lit khi SO, (dktc).
Thanh phin phin trim v& khdi lugng clia oxi trong h&n hop X va khdi lugng
mudi trong dung dich Y lan lugt la:

A.20.97% va 140 gam. B. 37.50% va 140 gam.
C.20.97% va 180 gam D.37.50% va 120 gam.
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Vi

e

Hudéng din gidi
Ap dung nhanh cong thirc:
_Tmy 456, 7.49,6 +56.0,4.2
¢ 10 - 10

%0 = w. 100 =20,97%
49,6

Mg,

=39,2 gam

! 39,2
nFC2<S()4)3 :EnFc = 6. =(),35 mol,

=0,35.400 =140 gam

[N

Mee, (5045
= Pap dn A.
du 9: P& kh hoan toan 3,04 gam hdn hgp X e¢6m FeO, Fe;0,, Fe, 05, can
0,05 mol H,. Mit khdc hoa tan hoan toan 3,04 gam hén hgp X trong dung
dich H,SO, dic ndéng thi thu duge thé tich V ml SO, (dkte). Gid tri V(ml) 1a:
A l12ml B. 224ml C. 336ml D. 448ml.

Huéng din giai
Ap dung nhanh cong thitc:
Ny =n, = 0,05 mol = mg = 0,05.16 =0,8 gam
Ta ¢é: mp. = Mgy — Mo = 2,24 gam
2,24-0,7.3,04

AP dung cdng thic ta cé: n, = s
20

= (3,02 mol

+6 +44
S + 2 — SO,

0,02 0,01
= 'Vso2 =0,01.22,4 =0,224 lit =224 ml

= Pdap dn B.
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Chuyén dé 15.

MO! QUAN HE GIUA CAC PAI LUGNG
A.NOI DUNG |
Pé 1am dudc cdc bai tip v& mdi lién quan giita cdc dai lugng & dang khdi
qudt ddi hdi cdc em hoc sinh phdi ndm chic cdc ki€n thic cd ban theo ci
hai chiéu tir cu thé (i t6ng quat va ngudc lai tir tdng quét tdi cu thé. Céc
van dé vé ki€n thitc phuc vu phuong phap nay cin phai hi€u ki ban chat
mdt cdch diy da. ‘
Chii y: Phuong phdp nay bao ham ki€n thic rit rong cd & ba khéi (16p 10,
11 va 12) nén can phai nim chic diy dd ki€n thic cd bin mdi c6 thé wr
duy va van dung t6t dudgc.

B. BAI TAP MINH HOA:

Cau 1: Hoa tan hoan toan x mol Fe vao dung dich chita y mol FeCl; va z mol
HCI, thu dudc dung dich chi chita mdt chit tan duy nh4t. Biéu thic lién hé
gitax,yvazla
A.x=y~-2z B.2x=y+z C.2x=y+2z. D.y=2x

’ (Trich dé thi tuyén sinh Pai hoc khdi B nadm 2013)
Huéng din gidi
Cha't tan duy nhat phdi la FeCl,
Cach 1: Bdo toan e

Fe —Fe® +2e Fe* +e —Fe™
X 2x y y
2H" + 2e—H,
z z
Bdo toan e: 2x =y + 2

= Pap an C.
Céach 2: Bdo toan dién tich:
Dung dich chi c6 FeCl, nén Fe ** : x + y mol; CI' : 3y + z mol
Ap dung dinh luat BTBT : 2x + 2y =3y+4+z =2x=y-+z
= Dap én C.
Cau 4; D6t chdy hoan toan x gam hdn hgp gém hai axit cacboxylic hai chic,
mach hd va déu ¢6 mdt lién k&t doéi C=C trong phin tlr, thu dwdc V lit khi
CO, (dkic) va y mol H,O. Biéu thitc lién hé giffa cdc gid trix, y va V12
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28 28
A. V= Z=(x =30y). B.V="—=(x-62
‘ 55( y) 95( y)
28 28
C.V=2(x+30y). D.V="2(x+62y).
ﬁ“ y) 95" y)

(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2011)
Huéng din giai
Hai axit ¢6 3 Ik n, 40 = COng thirc chung ctia cic axit trén la : C,H,,404
C.H;,404 = nCO; + (n-2)H,0
T phudng trinh ta thdy :
\Y

N~n — N P
Nyxit = __92_2_5&(_)_ = Myt = 22’4; :%[2;/4 _yj

. I{V v
Ta cé: D trungaxit)=4‘_2_('2ﬁ'y):2[§2_4 '3’]

V
Mat khac: mycpe= x = me+mg+my, =X :12.~X~+16.2(—-——Z-—y]+ 2y

k] b

=>V= i:'—i_;—(x +30y) = bap an C.

Céu 5: b6t chdy hoan toan x mol axit cacboxylic E, thu dugc y mol CO, va
z mol H,O (vdi z =y — x). Cho x mol E tdc dung vdi NaHCO; (du) thu dugce
y mol CO,. Tén ctia E 1a
A. Axit acrylic. B. Axitoxalic.  C. Axitadipic. ~ D. Axit fomic.

(Trich dé thi tuyé'n sinh Pai hoc khéi B nam 2011)
Huéng din gidi

* Cach 1:

Goi cong thic cta axit E: C,H,0,

cmpﬁHC@+%mo
a ax —a

Ta cé: %a:ax—azysz—2::>AxitEc<’)27t::>10aiD

xmol E + NaHCO3 —y molCO,
E+ 0O, -y mol CO,

= B la (COOH), = P4p in B.

}:> E c6 56 C bing s& chic .
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* Cach 2:

n g
S6 C trung binh = S R
naxil X
o1 nCOz y
S6 nhém COOH = = =
n

= Chat E ¢6 6 C = s8 nhém chitc = loai A, C
Axit fomic chdy cé Neo, = Mhyo = loai D = Dap 4n B.

Cau 6: Nung néng m gam PbS ngoai khdng khi sau mot thdi gian, thu dugc hdn
hdp rin (c6 chita mdt oxit) ning 0,95m gam. Phan trim khdi lugng PbS da bi
dot chdy 1a
A. 74,69% B. 95,00% C.2531% D. 64,68%

(Trich dé thi tuyén sinh Pai hoc khéi B)
Huéng din gidi
m (g) —> 0,95m (g) hh (PbO va PbS du) + SO,
Ap dung PLBTKL ta ¢6:
mo= m— 0,95m = 0,05m (g) = no = 3,125.10~m (mol)
Ta ¢6: Npbs phin @ng = Dpho = No = 3,125, 10~*m (mol)
3,125.10m.239.100%

=> %PbS (di bi ddt chdy) = = 74,69%
m

= Pap an A.

C4u 7: Cho tir 1Y dung dich chita a mol HCI vao dung dich chtra b mol Na,CO;
ddng thai khudy déu, thu duge V lit khi (dkic) va dung dich X. Khi cho du
nude voi trong vao dung dich X thdy c6 xuat hién k&t tha. Biéu thic lién hé
gitra V vdia, b la:

A.V =224(a-Db). B.V=112(@a-b).
C.V=11,2(a+b). D.V =224(a +Db).
(Trich dé thi tuyén sinh Pai hoc khdi A)
Hudéng din giai

Khi cho dung dich HCI wr ut vao dung dich Na,COs, xdy ra phdn ng theo
trinh ty sau:

HCl + Na,CO; — NaHCO; + NaCl (1)
b b b

HCl + NaHCO; — NaCl + CO, + H,O (2)
(a—-b) (a—b)
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Sau phén tng, cho dung dich Ca(OH), du vao dung dich X ¢6 két tha, ching
16 sau phan ing (2) NaHCO; du = HCl hét = tinh thé tich CO, theo HCL
Theo phan Gng (2) = “coz =(a—b) mol = VCO2 = 22.4(a—b) (lit)

= Pap an A.

Chu 8: Bién phin dung dich chita a mol CuSO, va b mol NaCl (v6i dién cyc trd,
¢6 mang ngin x6p). PE dung dich sau di¢n phan lam phenolphtalein chuyén
sang mau hdng thi diéu ki¢n cia a vi b la (biét ion SO, khong bi dién phan
trong dung dich)

A.b>2a. B.b=12a. C.b<2a. D.2b=a.
(Trich dé thi tuyén sinh Pai hoc khdi B)
Hudéng din gidi
Phudng trinh di¢n phén:

CuSO; + H,0 —— Cu + H,SO,; + %20, (1)
a a

2NaCl + 2H,O —— 2NaOH + CI, + H; (2)
b b

H,SO; + 2NaOH —— Na,S0O; + 2H,O 3
a 2a

Dung dich sau di¢n phin lam phenolphtalein hoa hdng chirng t& sau phén
ng (2): NaOH du = b > 2a.
* Cach khac:
Phudng trinh di¢n phin:
CuSO,; + 2NaCl —— Cu + Cl, + Na,SO; (1)
a 2a
Dung dich sau di¢n phin lam phenolphtalein hoa hdng ching 16 sau
phin tng (1) NaCl con du va ti€p e bi dién phan cho mdi trudng bazd
= b>2a = DPapdnA.
CAu 9: Chia m gam Al thanh hai phin biing nhau:
- PhAn mot tic dung vdi lugng du dung dich NaOH, sinh ra x mol khi Hy;
- Phén hai tdc dyng vdi lugng du dung dich HNO; lodng, sinh ra y mol khi
N,O (sdn phim kht duy nhit). Quan h¢ gitax va y la
A x=12y. B.y=2x. C.x =4y. D.x=y.
(Trich dé thi tuyén sinh Cao ding)
Huéng din gidi
Phin I:
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Al + NaOH + H,0 — NaAlO, + %Hz

2x
= X
3
Phan 2:
8Al + 30HNO; — 8AINO3); + 3N,O + I5H,0
8
L2d y
3
Vilugng Al & hai phan biing nhau nén s& mol Al § hai phin ciing biing nhau.
Hay: —2;:5 = %}i = x =4y > Pap an C.

Céu 10: Tron dung dich chita a mol AICI; vdi dung dich chita b mol NaOH. bé
thu dugc k&t tha thi cin ¢6 (i 1é
Aa:b=1:4. B.a:b<l1:4. C.a:b=1:5. D.a:b>1:4.
(Trich dé thi tuvén sinh Bai hoc khéi A nam)
Hudéng din gidi
* Cach 1:
A" + 30H" — AI(OH),

a 3a
Al(OH); + OH™ — [AI(OH),]”
a a

Khi n _=4athitan hoantodan néndé ¢ kéttha n < 4a
OH OH
* Cdch 2: Phudng phdp d6 thi:

Do),
4

nl,max = n

A]3+

A [ mcimimimmim e i

OH"

v

0
Dua vao db thi ta ¢6:

o (o a_ |
D€ thu dugc kétthathi: n _<4a hayb<4a = as-
OH b 4

= Ddp an D.
328



Cty TNHH MTV DVVH Khang Viét

¥ Céachkhics
Tron a mol AICL; v6i b mol NaOH dé thu duge k&t tha thi:
AP 4+ 30H  —  AIOH), )
Al(OH), + OH™ — AI(OH),

AP +40H™ —  AI(OH);
a 4a mol
n
F R N N 5 OH™ h
Pé két tha tan hoAn toan thi - >4 5 ~ >4,
n . a
AT

Viy dé ¢6 k€t tiia thi §<4 =arb>1:4
= Dap an D.

Cau 11: Nung m6t hén hop rdn gdm a mol FeCO; va b mol FeS; trong binh kin
chita khdng khi (du). Sau khi cdc phian ¢ng xdy ra hoan toin, dua binh vé
nhi¢t do ban diu, thu dugce cht rin duy nhat 1a Fe,O, vi hén hgp khi. Biét
dp suit khi trong binh trude va sau phdn tng bing nhau, mdi lién hé giira a
va b l1a (bi€t sau cdc phan wng, luu huynh & mic oxi hod +4, thé tich cdc chal
rin 12 khong ding k&)

A.a=10,5b. B.a=h. C.a=4h. D.a=2b.
“ Trich dé thi tuyén sinh Pai hoc khéi B
Hudng din giai
4FeS; + 110, —" 5 2Fc,0, + 850, (1)

11b
4

b 2b

WFeCO, + %og Y Fe0, + 2C0, (2)

a ad

a
4
2 X ., 1Ib .
Phan tng (1) lam giam: Rl 2b =0,75b mol khi
Phdn tng (2) lam ting: a — ;—1 =(0,75a mol khi

Theo dé bai dp sudl rude va sau phin tng khong thay ddi = s6 mol khi
ting va gidm bing nhau.
Hay: 0,752 =0,75b = a =b = Ddp 4n B.
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Cau 12: Ti€n hanh hai thi nghiém sau:

- Thi nghi¢m I: Cho m gam bot Fe (dw) vao V, litdung dich Cu(NO;3), 1M;

- Thi nghi¢m 2: Cho m gam bot Fe (du) vao V, lit dung dich AgNO3 0,1M.
Sau khi cdc phan ing xdy ra hoan toan, khoi lugng chdt rin thu dudc § hai
thi nghiém déu bing nhau. Gid tri chia V; sovéi vV, 1a

A.V| =V2. BV) = l()VQ CV; =5V2. DV| =2V2.
(Trich dé thi tuyén sinh Pai hoc khéi B)
Hudng din gidi

Thi nghiém 1: NCuNOg), = V, mol

Fe + Cu(NO;), — Fe(NO;), + Cu
V,mol V;mol V, mol

Fe du nén Cu(NO;), hél = n¢y=npe = NeuNoy), V, mol

= PO ting khdi lugng: (64 — 56).V, = 8V, mol.
Thi nghiém 2: NANO, = 0,1.V, mol

Fe + 2AgNO; — Fe(NO3), + 2Ag
0,05V, mol  0,1.V,mol 0,1.V, mol
Fe dirnén AgNO; h&l = na, = 10, = 0,1V, mol

X 1 |
Va ng, = EnAgN()3 = EO’LVZ = 0,05.\/2 mol

= P06 ting khoi lugng: 108.0,1V, — 56.0,05V, = 8V, mol.

Theo d& bai: Sau phin tng khdi lugng chdt rin thu duge bing nhau.
— Db ting khoi lugng § hai thi nghiém ciing bang nhau.

Hay: 8V, =8V, = V, =V, =Dip an A.

C.BAITAP AP DUNG

Cau 1: Pé thu 14y Ag tinh khi&t tir hdn hgp X (gém a mol ALOs, b mol CuO,
¢ mol Ag,0), ngudi ta hoa tan X bdi dung dich chifa (6a + 2b + 2¢) mol HNO;
dude dung dich Y, sau d6 thém (gia thi€t hi¢u suat cdc phdn ing déu 1a
100%)

A.cmol bot Alvao Y. B.cmolbdtCuvao Y.
C.2cmol bdt Alvao Y. D. 2c mol bt Cu vio Y.
(Trich dé thi tuyén sinh Pai hoc khdi A)
Huéng din gidi
ALO; + 6HNO; — 2AI(NOs); + 3H,0
a 6a 2a
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CuO + 2HNO; — CU(NO})Z + Hzo

b 2b b
Ag;O + 2HNO; — 2AgNO; + Hzo
¢ 2c 2c

=> Sau phan tng Al,O3, CuO, Ag,0 va HNO; déu hét.
AI(NO;); : 2a mol

Vay dung dich Y chira < Cu(NO,), : b mol
AgNO,  :2c¢mol

P& thu duge Ag tir dung dich Y ta thém Cu vao:
Cu + 2AgNO; — Cu(NOs). + 2Ag
¢ 2¢

= Cin ¢ mol Cu = Ddp 4n B.
Cau 2: Thuc hién 2 thi nghi¢m:
- TNI: Cho 3,84g Cu phdn tng v3i 80ml dung dich HNO; 1M thodt ra V, 1it NO.
- TN2: Cho 3,84¢ Cu phin ting v4i 80ml dung dich HNO; IM va H,SO, 0,5M thodt

ra V; lit NO. Bié&t NO Ia san phim khir duy nhat, cic thé tich khi do & cling ditu

kién. Quan h¢ gitta V, va V; la:

AV, =25V, B.V,=1,5V, C. V.=V, D. V,=2V,.

(Trich dé thi tuyén sinh Pai hoc khéi B)
Huéng din giai
Ta c6: ne, = 0,06 mol

TNI1: nHNO3 = 0,08 mol = nH+ = nNO% = (),08 mol

Phuong trinh phan tng dang ion thu gon:

2NO;™ + 3Cu + 8H" — 3Cu™ + 2NO + 4H;0

0,08 0,06 0,08
> >

Ta thay: 3 2

= H" phan ng h&t, NO dugc tinh theo
H+

Theo phuong trinh phdn ing: n, = %nm = %(),()8 = 0,02 mol
= V, =0448lit.

Nyno, = 08 mol - 0, = 0,16 mol

TN2: _ =
nH?SO4 =0,04 mol nNO_ = 0,08 mol
2 3
Phuong trinh phdn @ng dang ion thu gon:
3Cu + 8H'+ 2NO; — 3Cu™ + 2NO + 4H;0
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Ta thay: 0,06 _ 0’816 < 0’208 = Cu, H" phin ¢ng hél, NO dugc tinh theo Cu
hoidc H".

Theo phuong trinh phdn tng: ny, =:ljr—nH+ = %O,l(w:(),04mol =V, =0,896 lit.

\Y
Viy: —= = 0.8% _ - V, =2V, = Pdp an D.
vV, 0,448

Cau 3: Cho x mol Fe tan hoan toan trong dung dich chita y mol H,SO, (1 1€ x :
y = 2 : 5), thu dugec mdt sin phdm khit duy nhdt va dung dich chi chia
mudi sunfat. S6 mol electron do lugng Fe trén nhudng khi bi hoa tan la
A. 3x. B.y. C. 2x. D. 2y.

(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2010)
Huéng din giai
Do H,SO, chua bi€t ndng d6 nén xét 2 trudng hdp:

*TH1: H-SO, lodng
Fe + H,SO4 — FeSO4 + H,

X y
= Loaivix=y

*TH2: H-S0, ddc ning
2Fc + 6H,SO, — Fe,(SOy); + 35S0, + 6H,0

y b ¥y
;7 6 2
S 2y 2y y_y
Ta cé: Npepg =X = —mol = Npegy= — — == -— mol
Fe bd 5 Fe du 5 3 15
Do Fe du nén ti€p tuc x4y ra phin dng
Fe + FC;(SO4)3 —> 3FCSO4
A A
15 15
_y y _ ¥y
= nFcz(SO4)3c1)11 - —(; - B - R).m()l
Viy: Fe hét. Cudi cing: Fe — Fe™* nén ta ¢6:
0 , +6 +4
Fe¢ —2e - Fe™' S +2¢—> SO,
y
X 2x =
Y 2

Ap dung dinh ludt bdo toan clectron ta ¢6: 2x = y = Ddp dn B.
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Céu 4: Cho phuong trinh héa hoc:
Fe304 + HNO; — Fe(NOs); + N,O, + H,O

Sau khi cin bing phudng phdp héa hoc trén véi hé s6 ciia cdc chat 1 nhitng

s0 nguyén, 13i gidn thi hé s§ ctia HNO; Ia

A. 46x — 18y. B. 45x — 18y. C. I3x - 9y. D. 23x - 9y.

(Trich dé thi tuyén sinh Pai hoc khéi A)
Hudng din gidi

Cédch 1: Can bing

(5%-2y)Fe304 + (46x-18y)HNO,; — 3(5%-2y)Fe(NOs); + N;O, + (23x-9y)H,0
Céch 2:

Ta thdy s6 nguyén tf H bén v& phai ludn 1a s6 chin.

Ap dung dinh ludt bdo toan nguyén 16 = s& nguyén tf H bén v€ trdi ciing
lu6n 1a s6 chin. = Pdp 4n A.

Cau 5: Khi d6t chdy hoan toan m gam hdn hdp hai ancol no, don chitc, mach hé
thu dugc V lit khi CO, (dkte) va a gam H,0. Biéu thic lién hé gitam, ava V
la:

A. mza——-\—/—. B.m:2a——y——.
5,6 11,2
C. m=2a- v . D. m:a+——\L.
22,4 5,6
(Trich dé thi tuyén sinh Pai hoc khdi A)
Hudng din giai

Goi CTTQ clia 2 ancol no don chitc 1a: C;th2 O

Phuong trinh phdn @ng chdy: (3;H2;+2 O+ izrl O, — ;COZ + (H+I)HQO

3
—n e —
2 % 274

Ap dung PL bdo toan kh&i lugng ta ¢6: My, et + m02 =Meg, + mHZO

Dya vaoptpitacé: n, = (mol)
ptp O, pt

=m + E.—X—-BZ = —-y——.44+a3 m=a- 4v =a-~Y—:DépénA.
2 22,4 22,4 22,4 5,6

Céu 6: Pun néng V lit hdi andehit X vdi 3V lit khi H, (xtc tdc Ni) d&€n khi phan
ting xdy ra hoan toan chi thu duge mot hén hop khi Y ¢6 thé tich 2V it (cdc
thé tich khi do & cing diéu kién nhiét do, dp sudt). Ngung tu Y thu dugc chat
Z; cho Z tdc dung v6i Na sinh ra H, ¢6 s§ mol bing s§ mol Z da phan tng.
Chat X 13 andehit
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A. khong no (chia mot ndi d6i C=C), hai chic.
B. no, hai chitc.
C. no, don chuc.
D. khong no (chita mot ndi doi C=C), don chiic.
(Trich dé thi tuyén sinh Pai hoc khdi A)
Huéng din giai
* Cdch 1 :
- Tacé: Vinwmaie = Vx + Vi, =V 43V =4V (liy

Vi sau an vy = 2V (1Y)
— d6 gidm thé tich sau phdn ing: AV =4V -2V =2V = v’H2 ohin tng

Goi CTTQ ctlia andehit X 1a: C,Han42- 2k m( CHO)m

CnH2n +2-2k- m(CHO)m + (k + n],) H2 —“"NL"E——) CnHZn +2- m(CHZOH)m

V (lit) 2V (lit)
\Y
\Y
= H2 :_2__:2hayk+m=2 (l)
andehit
- Mitkhdc:

CnH2n+ 2-2k- m(CHZOH)m + mNa — CnHln +2 - m(CHZONa)m + 1_;1 HZ

Theo dé bai: ny, =n,hay =-=1 = m=2th¢ vio (1) = k=0.

Vay: X la andchit no 2 chie.

* Cdch2 :

s Hbn hgp ban ddu c6 thé tich 1a 4V, sau phin tng hén hdp Y c6 thé tich 2V
= gidm 2V chinh 12 thé tich H; phdn dng.

e Thé tich andehit 1a 1V , thé tich thé tich H, phdn @ng 1a 2V = andehit ¢6 2
lien k&t 7T,
= loaiddp an A,doc6 3 T0; loai ddpdnCdoco 1 TT.
Con 2 dap 4n phi hdp la B, D.

o Rugu Z + Na — H, ¢6 s6 mol H = 86 mol Z = Z ¢6 2 nhom OH = andehit
¢6 2 nhém CHO
= Ddp an B.

CAu 7: Bt chdy hoan toan a mol mdt andehit X (mach h§) taora b mol CO, va
¢ mol H,O (bi€t b = a + ¢). Trong phan @ng trang gudng, mot phan it X chi
cho 2 electron. X thude diy dong ding andehit
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A. no, ddn chic. B. khong no ¢6 hai néi doi, don chic.
C. khéng no ¢6 mot ndi doi, don chie.  D. no, hai chifc.
(Trich dé thi tuyén sinh Bai hoc khéi B)
Huéng din gidi
Trong phdn tng trdang gudng, andehit X chi cho 2e¢ = X 1a andehit don chic.
+1 . +3
Vi: R-CHO—=>R-COOH
a mol andehit X —22 5 b mol CO,» + ¢ mol H,O

Theo dé bai: b=a+c¢ =>a=b-chayny= nCO2 - “HZ()

= Trong andehit X ¢6 2 licn k€t nt (twong W nhu dot chdy ankin hodc ankadien).
Ma X don chife = ¢6 | lién k&t & chite CHO. Vay lién k&t n con lai ¢ gdc
hidrocacbon.
= BPap an C.

Cau 8: Khi cho a mol mot hop chat hitu cd X (chita C. H, O) phdn &ng hoan
toan vdi Na hodc véi NaHCO; thi déu sinh ra a mol khi. Chat X ia

A. Etylen glicol B. Axit adipic
C. Axit 3-hidroxipropanoic D. Ancol o-hidroxibenzylic

(Trich dé thi tuyén sinh Dai hoc khdi B)
Hudng din gidi
amol X + Na — amol Hy, = X ¢6 2 nguyCn tr H linh dong
a mol X + NaHCO, — a mol CO, = X ¢6 | nguyén tr H linh dong thude
nhom-COOH
= X la 3 - hidroxipropanoic: {l’Hz —~CH, -~COOH
OH

= BPdp an C.

Cau 9: Dung dich HCI va dung dich CH3;COOH ¢6 cung ndng d6 mol/l, pH cia
hai dung dich twdng dng [d x va y. Quan hé gitta x va y [a (gid thidt, et 100
phan tr CHyCOOH thi ¢6 | phin ur di¢n li)

Ay = 100x. B.y=2x. C.y=x-2. D y=x+2.
(Trich dé thi tuyén sinh Pai hoc khdi A)
Hudéng din gidi
Taco: pH=x = [H'|=10"M
pH=y= [H]=10"M
HCI — H"+ClI
107 107"
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CH;COOH — CH;COO™ + H*
107,107 o=l 107
Theo dé: [HCI] = [CH;COOH] = 107 = 107,107
=-x=-y+2 =>y=x+2 =DapanD.
Cau 10: Cho 1 mol amino axit X phan &ng vSi dung dich HCI (dw), thu duge m,
gam mudi Y. Ciing 1 mol amino axit X phan tng vdi dung dich NaOH (dv),
thu duge m; gam mudi Z. Bi€t my-m,;=7,5. Cong thifc phan ti clia X 1a

A. C4HiO;N,. B. CsH,O,N. C. C4HgOxN,. D. CsH,,0,N.
(Trich dé thi tuyén sinh Bai hoc khdi A)
Huéng din giai

Goi cong thifc tdng quat ctia amino axit X 1a: (H,N),~R—(COOH),
(H;N),—~R-(COOH),, + aHCl — (CIH;N),—R—-(COOH),

1 mol I mol
(H,N),~R-(COOH),, + bNaOH — (H,N),-R—(COONa), + bH,0O
1 mol 1 mol

Theo dé baita c6: my— m;=7,5 <M, - M, =75
< (16a + Mg + 67b) — (52,5a + Mg +45b)=17,5
< 22b-36,5a=17,5 (1 '

Nghiém duy nhat thod médn a =1, b= 2= CTCT c6 dang: H,N-R—(COOH),
= Trong CTPT ctia X ¢6 1 nguyén tf N va 4 nguyén tt O—= Ddp 4n B.
Céu 11: Clo hod PVC thu dugc mot polime chita 63,96% clo vé khdi lugng,

trung binh 1 phén tf clo phdn @ng vdi k mdt xich trong mach PVC. Gid tri

cuakla
A. 3. B.6 C.4 D.5
(Trich dé thi tuyén sinh Pai hoc khdi A)
Hudéng din giai

Sgdd: PVC + Cl, — phan ting thé
Goi x 12 6 mdc xich PVC tdc dung véi 1 phén ti Cl,.
«CH-CHY, + Cl, > CyuH; (Cl,, + HCI
Cl
Mg 355(x+1) 63,96
T 27x-1 36,04

Ta ¢6 ti 1& khoi lugng:
C+H

Tiic 1a ctt 3 mit xich PVC ¢6 | nguyén tif H dugc thay thé bdi 1 nguyén ti clo.
= Pdp dn A.
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Cau 12: Oxy hda hoan wan a (g) hén hop X (gdm Zn, Pb, Ni) dude b (g) hdn
hop 3 oxit Y (ZnO, PbO, NiO). Hoa tan b(g) Y trén trong dung dich HCI
loang thu duge dung dich Z. Co can Z duge hon hgp mudi khan ¢6 khéi lwgng
(b +55) gam. Khoi lugng a () ctia hon hgp X ban ddu 1a:

Ala=b-106 B.a=b-24 Ca=b-132 Dia=b-8
' Hudng din gidi
Cdc kim loai nay ¢6 cting hda tri —> goi chung 13 M

0
M + %02 ——>MO

MO + 2 HCl — MCl, + H,O
- Z chtta mudi khan ¢6 khdi lugng 16n hon khéi lugng oxit 55¢. D6 chinh 13 do
chénh 1&ch khdi lugng ctia 2 anion CI” v O*: | mol MO chuyén thinh 1 mol
MCI, ting: 71 — 16 = 55 (g)
- Theo d&: Amy,, = 56 (2) = Ny = Ny = | (mol)
-m,=b-Ixl6=b-16.

- Tacd:myy=my +my = a= My = Moxit

=DPap an A.

Céu 13: Hoa tan hoan todn m, gam hdn hap 3 kim loai A, B (déu hod tri 1), C
(hod tri IIT) vao dung dich HCI du thiy ¢6 ¥V lit khi thodt ra ditc va dung dich
X, ¢0 can dung dich X thi dugc m, gam mudi khan. Bidu thie licn h¢ gifra

my, -, V Ia:

A m=m+71V B.2mo= 112 m, 4355V
C.my= m, + 355V D2 me = N2my + 71
Hudng din giii
. . Y % )
Tacé:n = Ny =20, =2 = (mol)
Cl 2 22,4 11,2

Ap dung dinh ludt bio toan khoi lugng:

355V L
m, =m,, +m =m, +——2355=m, +—— = B4n an 2.
2 KL a- I 5 I (7 ]

Céu 14: Mot dung dich hdn hop chita a mol NaAlO, va a mol NaOH tdc dung véi
1 dung dich chifa b mot HCL. Bi¢u kién d¢ thu dugc k&t ha sau phén dng 1a:
A a=b. B.a=2b. C.b=5a. D.a<b<Sa.
Huéng din giai
Phuong trinh phan tng:
NaOH + HC! — NaCl + H,0
amol — a mol

o~
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NaAlO, + HCl + H,O —» AI(OH)3{ + NaCl (2)
Al(OH); + 3HCl— AICL; + 3H,0 3)
NaAlQ, + 4HCt — AlCI; + NaCl+ 2H,0 4)

amol — 4amol

Piéu kién dé khong cé két tha khi nye = 4nNaAIOZ + Dol = Sa.
a SR 1A FOVE I .
Vay suy ra dicu kién dé c6 k€t tda: Dyaon < Ny < 4 nNaAlO2 + NNaOH

—>a<b<5a =>PapanD.
Cau 15: H3n hop X gbdm Na va AL
- Thinghiém 1: Né&u cho m gam X tdc dung véi H;O du thi thu du’cjc V, lit H,.
- Thi nghiém 2: N&u cho m gam X tdc dung vdi dung dich NaOH du thi thu
dugc V, lit Ha.
Céc khi do & cuing diéu kién. Quan hé gifta V, va V; la:
AV, =V, B. V>V, C. V<V, D. V,<V,.
'Huéng din giai
Cédc phuong trinh phdn ¢ng khi hoa tan hdn hdp Na va Al véi H,O va véi
dung dich NaOH du

Na + HO -» NaOH + %Hz (1

2A1 + 6H,0 + 2NaOH — Na[AI(OH)ﬂ + 3H, (2)
Pit s6 mol Na va Al ban ddu lan Iugt 1a x va y mol.

Thi nghiém 1: x =y —> nnon Vvira di hodc du khi hoa tan Al — ca 2 thi
nghiém ciing tao thanh: (%+§-2-x—) mol H, = V, =V,

Thi nghiém 2: x <y — Trong TN1 (1) Al du, TN2 (2) Al tan hét
—> Dy N2 7 BHy (N =>Vy>V,

Nhu vdy V(x,y>0)thiV,<V,

= Pap én D.

Cau 16: Mot binh kin chia V 1it NH; va V’ it O, & cling diéu kién. Nung néng
binh ¢6 xtdc tdic NH; chuyén hét thanh NO, sau d6 NO chuyén hét thanh
NO,. NO, va lugng O, codn lai trong binh hap thu vira vin hét trong nudc
thanh dung dich HNOs, Ti s6 V*:V la:

Al B.2 C.3 D.4
, Huéng din gidi
Céc phudng trinh phan @ng:

338



Cty TNHH MTV DVVH Khang Viét

4NH; + 50, —° 54NO + 6H,0

v 5V/4 Vv
2NO + Op_ —> 2NO,
v V/2 \Y
4NOQ_ + 02 + 2H20 —> 4HNO;
Voo Y
4 2
5 L
= V=4(V’ ——-Y——X)» y~:2 =>Dap an B.
4 2 \%

Cau 17: Ctt 5,668g cao su buna-S phin tng vira hé&t v6i 3,462 brom trong CCl,.
Ti 1& mdt xich butadien va stiren trong cao su buna-S 1a:
A 1:3. B.1:2. C.2:3. D.3:5
Huéng din giai
(~CH,~-CH=CH-CH,-)x(-CH(C¢Hs)-CHy—), + xBr, —
(~CH,~CHBr—CHBr—CH,-),(~CH(CsH;s)-CH,-),

7y

S mol médt xich butadien trong buna-S biing s6 mol Br, bing (mol)
5,668 2102, 54
S6 mol mit xich stiren : 60 (mol)
104
=Ty ¢ xy= = : 160 .
160 104
= DPdp én B.

Cau 18: Hon hgp A gdm andchit fomic va andehit axetic, oxi hod hoan toan hdn
hgp A thu dugc hdn hop B gSm 2 axit. T kh6i hdi clla B so vdi A 1a d.
Khoang gid tri clia d la:

A.09<d<1,2 B.1,5<d< 1,8 C.1—§<d<Eé D.§¥§<d<§—1«
11 15 30 23

Hudng din gidi:

Goi cong thic chung cia 2 andehit 12 RCHO.

2+ ¢
RCHO + %Oz—M" " RCOOH

Dva vao phudng trinh phdn Gng ta thiy:
Tir 1 mol RCHO — I mol RCOOH thi khéi lugng ting 16g hay ﬁg =M,+ 16
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M, M,+16
Dodé: dy, == =—~ =1+_16 (1)
%M,

M, M,
Véi MHCHO =30< M A< MCH@CHO =44 [héf vao (1)

= 15 <d< 23 = DapanC.
11 15
Céu 19: DSt chay hoan toin a (g) hdn hgp 2 ankan X, Y (X kém Y k nguyén &
C) thi thu dugc b (g) khi CO,. Khodng xdc dinh cia s6 nguyén tir C trong

phin tir X theo a, b, k la:

b-k.(22a-7b) b b-k.(22a-7b) b
— N —— B. <n<
22a-"Tb 22a~7h 22a+7b 22a+7b
C.n=15a+25b-k D. 1,5a-2 < n <b+8.
Huéng din giai

Goin 1a s6 nguyén tif C trong ankan X thi n +k 1a s0 nguyén tr C trong ankan Y.

Goi cOng thic chung ctia 2 ankan X, Y1a C-H - _ (n<n <n+ k).

n o 2n+2
+0 - -
C;H2;+2 —2 nCO, + (n + HH,O0
a a; a; b - b
- = = = n= —
14n + 2 14n + 2 14n+2 44 22a-7Tb
S dung diéu kién: n < n<n+k
b-k.(22a~-"7h) b
=N —m—<n+k= ——m———<<n —
22a—-7b 22a-17b 22a—"7b
= BPap an A.

Céu 20: Clo hod PVC thu dugc mdt polime chia 63,96% clo vé khoi luong,
trung binh 1 phin t&f clo phdn @ng véi k mit xich trong mach PVC. Gid tri
ciakla
AL 3. B. 6. C. 4. D. 5.

Huéng din giai
Mot phan tif clo phdn tng v6i k mdt xich trong mach PVC theo phudng trinh:

(~GH-cH, ) +iCl, ——’“L(—(IZH—CHz ) (FgE-gH-)

Cl Cl ci
Do %mic; = 63,96% = %mcy conli = 36,04%.
Vi 355(n-k)+3552k 639 _ n

= =>—=3=>DédpédnA.
27.(n-k)+26k 36,04 k
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Chuyén de 16.
PHUGNG PHAP GIAI BAI TAP VE NHOM

A.NOI DUNG PHUGNG PHAP
NOI DUNG:

Vi cde bai toan hod hoc v& nhdm, hdp chit ciia nhom ciing nhu cic bai todn

hon hgp. Ngoai viée st dung cdc phuong phép gidi nhu bio toan clectron,
bdo toan khoi lugng, ting giam khdi lugng.. da trinh bay & cdc chuyén dé
trudc, con 6 mot s& dang bai tap dic trung riéng ctia nhdm, dé 1a:
1. Mudi AI** tac dung véi dung dich kiém tao két tha:
Khi cho mdt lugng dung dich chita OH™ vao dung dich chita Al** thu dudgc
kEt tha AI(OH);. N&u s6 mol AI(OH); < s8 mol AP* s& ¢6 hai trudng hdp
Xy ra. Bai todn ¢6 2 gid tri ding.
- Trudng hdp 1: Lugng OH thi€u, chi di dé tao k€1 tha theo phan tng.
Al + 30H — Al(OH),
Ludgng OH™ dugc tinh theo két tha AI(OH), khi do gid tri OH™ 1a gid tri nhé
nhat.
- Trudng hdp 2: Luong OH™ di dé xay ra hai phan tng:
A" + 30H" — AI(OH); (1)
Al(OH); + OH™ — AlO, +2H.0  (2)
Trong d6, phan tng (1) hoan toan, phdn dng (2) xdy ra | phan. Lugng OH"
dudc tinh theo ¢a (1) va (2), khi d6 gid ri OH™ 1 16n nhat.
2. Dung dich H tdc dung vdi dung dich AlO, tao két tha:
Khi cho tir tir dung dich chta OH™ vao dung dich chita Al'* thu duvc k&1 tia
AI(OH);. Né&u s8 mol AI(OH); < s§ mol A’ s& ¢6 2 trudng hop xdy ra. Bai
todn cé 2 gia trj ding.
- Trudng hgp 1: Lugng H' thiCu, chi di dé tao k&1 tia theo phan ng:
AlO,” + H" + H,O — Al(OH),
Lugng H' dugc tinh theo k&t tha AI(OH),, khi d6 gid ri H 1a gid tri nhé
nhat
- Trudng hgp 2: Luong H* di d€ x4y ra hai phan tng;
AlO;” + H" + H.O — AI(OH); (b
AI(OH); + 3H' - Al +3H.0  (2)
Trong d6, phdn wng (1) hoan toan, phdn tng (2) xdy ra 1 phin. Lugng H
dudgc tinh theo ca (1) va (2), khi d6 gid i H* 1a 16n nhat.
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3. Hdn hgp kim loai gdm kim loai kiém (kiém thd), nhém tdc dung véi
nudc:
Khi d6, kim loai kiém hoidc kiém thd tic dung véi nudc tao dung dich kiém,
sau d6 dung dich kiém hoa tan nhom.
Vi dy: Mot hdn hgp gdm Al, Mg va Ba dugc chia Iam 2 phan bing nhau:
- Phan 1: Pem hoa tan trong nudc du thu duge V, it khi (dktc).
- Phin 2: Hoa tan trong dung dich NaOH du thu dugc V, lit khi (dkic).
Giai:
Khi d6: G phin 1 ¢6 cdc phan ing:
Ba +2H,O — Ba(OH), + H, (1
2Al + Ba(OH), + 2H,O — Ba(AlO»), + 3H; 2)
- Phin 2 c6 cdc phdn Gng:
Ba +2H;0 — Ba(OH); + H, 3)
2Al + 2NaOH + 2H.O — 2NaAlO, + 3H, 4)
Né&u V, < V,: Khi d6, & phfin | nhém chua tan hét, lugng H, sinh ra dudce
tinh theo Ba phan @ng. Phian 2: C4 Ba va Al d€u tan hét, lugng H, dudc tinh
theo cd Ba va Al & phuong trinh phdn tng (3) va (4).

B.BAI TAP MINH HQA
Céu 1: Hdn hgp X gdm 3,92 gam Fe, 16 gam Fe,O; va m gam Al Nung X &
nhi¢t do cao trong didu kién khong ¢6 khong khi, thu duge hdn hgp chit rin
Y. Chia Y thanh hai phin bing nhau. Phin mdt tdc dung véi dung dich
H,SO, lodng (du), thu dudgc 4a mol khi H,. Phin hai phan ng véi dung dich
NaOH du, thu duge a mol khi H,. Bi€t cdc phdn ¢ing déu xdy ra hoan toan.
Gid tri cia m 1a
A. 5,40 B. 3,51 C.7,02 D. 4,05
Huéng din giai:
(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2013)
S& mol Fe = 0,07; Fe,05=0,1 .
Do phén ng hoan toan nén:
Fe,O; + 2A1 — ALO; + 2Fe
0,1 0,2 0,2
* Phén 1:
Fe +2H" — H, + Fe*

0,135 0,135
Al + 3H" >  1,5H,+ A’
X 1.5x
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% Phén 2: tdc dung v6i NaOH tao khi H, = Al con du
Al + OH + H,O — I,5H, + Al
X 1,5x
Tacé: 0,135+ [,5x=4ava l,5x=a
Suy ra: x = 0,03 va a = 0,045
Vay t8ng s6 mol Al bd = 0,2 + 0,03.2 = 0,26; my = 7,02 gam
= PiapanC
Cich 2:
Phdn tng hoan toan ma Y tdc dung NaOH thu duge H, = Al du; Fe,05 hét
PTHH: 2Al + Fe,0; —— ALO; + 2Fe

= nAl pu = 2.nFe,05 = 2.16/160 = 0,2 mol.

. 3,92
Phin I: 2.nFe + 3.nAldu = 2.nH, = 2. -2 12 10 L 3 nAldu= 240 (1)
2 56 160

Phin II: 3.nAl du=2.nH, = 3.nAldu=2.a (2)
Tir (1) va (2) = a =0,045 va nAl du = 0,03.

Vay m = 27.0.2 +0,03.2) = 7,02 gam.

=>PapanC

Cau 2: Hoa tan hodn toan 1,805 gam hdn hgp gdm Fe va kim loai X bing dung
dich HC], thu dugc 1,064 lit khi Ha. Mt khédc, hoa tan hoan toan 1,805 gam
hén hop trén bing dung dich HNO; lodng (du), thu dugc 0,896 lit khi NO (sdn
phdm khtt duy nhdt). Bi€t cic thé tich khi déu do & diu kién tiéu chuin.
Kim loai X Ia
A.Zn. B. Cr. C. AL D. Mg.

Hudéng din gidi:
(Trich dé thi tuvén sinh Pai hoc khdt A ndm 2013)
Né&u X 1a kim loai ¢é héa tri n khong aéi, g0l np. = a; nx = b mol
Khi phén tng vdi HCL
Ap dung BPLBT e¢: 2.nFc¢ + n.nX = 2.nH;
=2a +n.b=2.1,064:22,4=0,095 n
Khi phdn tng véi HNO; :
Ap dung PLBT e: 3.nFe + n.nX = 3.0NO
=3a+nb=23.0,896 :224=0,12 (2)
T (1) va (2) :a=0,025vd n.b=0,045 = b =0,045/n
—56.0,025 + M. 0,045/n = 1,805 > M =9n = Mla Al
= DPapanC
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Céu 3: H6n hop X ¢dm Ba va Al Cho m gam X vao nudc du, sau khi céc phéan
ng xay ra hoin toan, thu dudc 8,96 lit khi H, (dktc). Mat khdc, hoa tan hoan
toan m gam X biing dung dich NaOH, thu duge 15,68 1it khi H, (dktc). Gi4 tri
cua m la:

A.299 B. 24,5 C. 19,1 D. 164
(Trich dé thi tuyén sinh Puai hoc khéi A ndm 2013)
Hudng din giai:
Do khi hoa tan hh vao NaOH dugc nhiéu H, hon khi cho vio nuéc chitng
khi cho vao nudc Al con du.
Ba + 2H,0O — Ba(OH), + H,

X X X .
2Al + Ba(OH), + 2H,O0 — Ba(AlO,), + 3H,
2x X 3x

Ta c6: x +3x =8,96/22,4 =04, suy ra x = 0,1
S6 mol Ba = 0,1; s6 mol Al dd pu=0,2
Khi cho vao NaOH, lugng H, nhiéu hon 14 do pu:
Al + OH" + H,O — AlO, + 1|,5H,
S6 mol H; thu dude thém = 0,7 — 0,4 = 0,3,
Viy s6 mol Al con du=0,3/1,5=0,2
Téng s mol Al = 0,4 mol; Viy my = 0,1.137 + 0,4.27 = 24,5 gam
Céch 2:
X + H,O thi Ba hét, Al ¢6 thé hé&t hoac du, do dé:
Ba + 2Al + 4H,0 — Ba(AlO,), + 4H, = nHz =4.np,=0,4 = ng, = 0,1 mol.

X + dung dich NaOH: Ba va Al déu phin ting hét, do dé:
2.nBa + 3.nAl =2.nH, = 2.0,1 + 3.nA1 =2.0,7 = nAl = 0.4 mol.
Vaym=0,1.137+0,4.27=24,5 gam = D4p 4n B

Cau 4: Nung hon hgp gom 10,8 gam Al va 16,0 gam Fe,0; (trong diéu kién
khong c6 khdng khi), sau khi phdn @ng x3y ra hoan toan thu dudc chat rén Y.
Khoi lugng kim loai trong Y 1a:
A. 5,6 gam B. 22,4 gam C. 11,2 gam D. 16,6 gam

(Trich dé thi tuyén sinh Cao ddng niim 2011)
Hudng din gidi

10,8 16
Tacé:ny=——=04mol;n. , =— =0,1 mol
S Fe203 7 160
2A1 + FCQO} —> Aleg + 2Fe
0,2 0,1 0,2
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= naaw=0,4-0,2=0,2 mol
=> Sau phan itng trong Y ¢6 0,2 mol Al du va 0,2 mol Fe
= Mygongy = 0,2.27 4 0,2.56 = 16,6 (g) = Pap dn D.

Céu 5: Chia hon hgp X gdm K, Al va Fe thanh hai phin biing nhau.

- Cho ph?in 1 vao dung dich KOH (dv) thu dudgc 0,784 1it khi Ha (dkte).

- Cho phfin 2 vao mdt lugng du H,O, thu dugc 0,448 lit khi H- (dktc) va m gam
hdn hgp kim loai Y. Hda tan hoan todn Y vdo dung dich HCI (dw) thu dudgc
0,56 lit khi H, (dktc).

Khéi Iugng (tinh theo gam) cla K, Al, Fe trong mi phin hdn hdp X 1an lugt

la:
A. 0,39;0,54; 1.40. B. 0,78;0,54; 1,12.
C. 0,39:0,54; 0,56. D. 0,78; 1,08; 0,56.

(Trich dé thi tu_véh sinh Pai hoc khdi A ndm 2011)
Hudéng din giai
Goi ng = x mol; ny =y mol; nj. = z mol.
* Phan II: H,O dv = K tan h&t, Al tan | phén.

K + H,O— KOH + ';‘Hg

1
X X —X

Al + KOH + H.O — KAIO, + —‘;—Hz

3
X X —X
2
3
Ta ¢o: ny = (—)ﬂ: 0,02 mol = -l—x + —x=0,02 =x=0,01
2 224 2 2
* Phanl: KOH duv= K va Al tan h&t
K + H,O - KOH + —;-Hz
|
X X —X
2
3
Al + KOH + H;’O —> KA102 + EH]
3
y 5y
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Tacoé: ny = 9&: 0,035 mol = 1 0,01 + Ey =0,035 =>y=0,02
2 22,4 2 2

* Hbn hgp Y gdm: Al du: 0,02 - 0,01 = 0,01 mol va Fe: 7 mol
2Al + 6HCl — 2AICI + 3H,

0.01 0.015
Fe + 2HCl — FeCl + H;
Z z
s _
Van, = 8’7 Z = 0,025 mol = 0,015 + 2= 0,025 = z = 0,01

Viy: mg =0,39g; my = 0,54g; mg. = 0,56 = Pap an C.

Cau 6: Thyc hién cdc phin &ng nhi¢t nhom hdn hgp gdm m gam Al va 4,56
gam Cr,0; (rong diu kién khong ¢4 O,), sau khi phan tng k&t thic, thu
duge hdn hgp X. Cho toan bd X vao mot lugng du dung dich HCI (lodng,
néng), sau khi cdc phan ng x4y ra hoadn toan, thu dudgc 2,016 lit H, (dktc).
Con n&u cho toan bd X vio mot lugng du dung dich NaOH (dic, néng), sau
khi phdn tng k&1 thiic thi s6 mol NaOH dé phén tng la:

A. 0,06 mol ‘ B. 0,14 mol C. 0,08 mol D. 0,16 mol
Hudéng din giai
Ta ¢o: Neno, = 0,03 mol, Ny, = 0,09 mol

Al + Cr0; —> ALO, + 2Cr

0,06 0,03 0.03 0,06

Gia st sau phian ¢ng nhi¢t nhom Al du, Cr.O; hét.
Cr + 2HCl— CrCl, + Hs

0,06 0,06
2Al 4y + 6HCl — 2AICl; + 3H;
0,02 0,03

Vay: hh X gém: [ Al du: 0,02 mol
ALO;: 0,03 mol + dung dich NaOH lodng néng
Cr: 0,06 mol

ALO; + 2NaOH — 2NaAlO, + H,O

0,03 0,06

Al + NaOH + H,O— NaAlO: + %Hz

0,02 0,02
= Shnon = 0,06 + 0,02 = 0,08 mol = Pap dn C.
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Cau 7: Dung dich X gdm 0,1 mol H', z mol AI*, t mol NO;3™ va 0,02 mol SO,
Cho 120ml dung dich Y gSm KOH 1,2M va Ba(OH), 0,1M viao X, sau khi
cde phin Gng k&L thiic, thu dude 3,732 gam k&t Ga. Gid i ctia z, t1An lugt la:
A. 0,020 va 0,012 B. 0,020 va 0,120
C. 0,012 va 0,096 D. 0,120 va 0,020

(Trich dé thi tuvén sinh Pai hoc khdt B ndm 2011)
Hudng din gidi
Nyon = 0,144 mol | 2Zn,- =0.168 mol

Ta ¢6: =
Nga(OH), = 0,012 mol 1”}3112* =0,012 mol

Phin @ng tao k&l tha:
Ba™ + SO, — BaSO.
0,012 0,012

= m, . =0,012.233=2,796 (g)

= m = 3,732 -2,796 = 0,936 (g) =n

AI(OH),

=0,012 mol

AI(OH),
Phan tng: H" + OH™ — H,0

0,1 0,1
= n()H‘ wom = 0,168 — 0,1 = 0,068 mol

AI* + 30H — Al(OH)3d

0,068

Gia st OH™ hét = m 1 on —-—3———.78 = 1,768 (g) > 0,936 (g)

3

= OH™ con du, k& tha ¢6 tan | phin.

AIY + 30H — Al(OH);

z 3z z

Al(OH); + OH - AlO, + 2H,0

z— 0,012 z- 0,012

= 37z+72-0,012=0,068 = z = 0,02 mol

Ap dung dinh ludt bio toan dién tich cho dung dich X ta c¢:
0,1 +0.023=1+0,022 =t=0,12= Ddp 4n B.

Cau 8: Cho 400ml dung dich E gdm AICL x mol/lit va Al(SO,); y mol/lit tic
dung vdi 612ml dung dich NaOH 1M, sau khi cdc phdn ¢ng k€t thic thu duge
8,424 gam k&t tha. Mt khdc, khi cho 400ml E tdc dung véi dung dich BaCl,
(du) thi thu dude 33,552 gam k&t tia. Ti1é x : y 14
A 4:3 B.3:4 C.7:4 D.3:2

(Trich dé thi tuyén sinh Bai hoc khdi B ndm 2011)
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Huéng dan giai

naie, = 0,4x mol n =(0,4x +0,8y) mol
Ta c6: : = 12 I
DAl (s0,), = 04 mol A = L2y mo
* Dung dich E tdc dung véi BaCl; dw:
Ba™ + SO~ — BaSO,{
0,144 0,144
3,55
Ta c¢é: NBaso, = E%Tz =0,144 mol
= 1,2y=0,144 =y =0,12
* Dung dich E tdc dung v§i NaOH:
Tacd: nuon=0,612mol = n _=0,612 mol

OH

nAl(OH‘h = (0,108 mol

Gi4 sit OH™ h&t: AI** + 30H™ — Al(OH);{
0,612 0,204

Ta thay: ny = 0,204 > ny g2 oo = 0,108 = Diéu gia st sai nghia 1a OH™ du.
Vay k&t tda bi hoa tan 1 phan.
AP+ 30H - AIOH)
(0,4x + 0,8y) 3(0,4x + 0,8y) (0,4x + 0,8y)
Al(OH); + OH  — AIO,; + 2H,0
(0,4x + 0,8y — 0,108) (0,4x + 0,8y — 0,108)
Ta c6: 3(0,4x + 0,8y) +(0,4x + 0,8y - 0,108) = 0,612 (*)

x 021 7

Thé’yzo,lz vio (:i:) 3)(:(),21 = — = = — :)Dép an C.
y 012 4

Céau 9: Trdn 10,8g bot Al vSi 34,8g bdt Fe,04 roi ti€n hanh phdn dng nhiét
nhdm trong diéu kién khong c6 khong khi. Hoa tan hoan toan hén hgp rin
sau phdn wng bing dung dich H.SO, lodng (du) thu duge 10,752 lit khi H,
(dktc). Hiéu suat clia phdn tng nhi¢t nhom 1a

A. 80% B. 90% C.70% D. 60%
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2010)
Huéng din gidi
. 10,8 . 34,8
Ta cé: n, = —27— =0,4 mol ; nFc3()4 = —2-25— = 0,15 mol
n, = 10,752 = 0,48 mol
2 22,4
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8Al + 3Fc,0, —“ s 4ALO; + 9Fc
§x X 3x
3

Goi s0 mol Fe;0, phan tng 14 x mol.
Vi hiéu suit khong dat 100% nén ca Al va Fe;0, déu chua phin ting hét.
= Hon hgp riin sau phdn wng gdm Al du, Fe;0, du, ALO; va Fe.

2 - 8 8
Theo phan tng: N phan ing = ;x mol = naygw =004~ ;x) mol

2A1 + 3H3S()4 —» AIQ(SO4); + 31‘!2
(0,4~ 8x) 3(04 8x)
T3 2773

Fe + H,50; — FeSO; + H,
3x 3x

3
= ;((),4—%)() +3x = 0,48 = x=0,12 mol

0,12
Vay: H= =
Y 0,15

x100% = 80%. = Bap an D.

Céau 10: Nung nong m gam hdn hdp gdm Al va Fe,0, trong diéu kién khong ¢6
khong khi. Sau khi phin ting xiv ra hoan toan, thu duge hon hdp rin X. Cho
X tdc dung vdi dung dich NaOH (dw) thu dude dung dich Y, chdt rdn Z v
3,36 1t khi Hs (6 dkie). Suc khi COs (dw) vao dung dich Y, thu duge 39 gam
két tha. Gid tri cia m 1a
AL 48,3 B.57.0 C. 45,6 . 36,7

(Trich dé thi tuyén sinh Dai hoc khdi B)
Hudng din giai

Hén hop ran X + dd NaOH du — H, = Sau phan tng nhiét nhom, Al du.

Phudng trinh phan dng

8AL + 3Fe;0,— 4ALO, + 9Fe ()
= Hon hdp rin X gfwm: Aldu; Fe iy ALOy . + dd NaOH
Alduy + NaOH + H,O — MNaAIO, + 3/2H, (2)
0,1 0,1 0,15

ALOs + ZNaOH — 2ZNaAlO, + H,O (3)
NaAlO; + H.O + CO. — AIOH); | + NaHCO; (4)
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) 39
Ta co: nAKOH)3 = —7§ = 0,5 mol

Ap dung DL bao toan nguyén t6 Alta cé:

n/\] ban dﬁll = nAI(OH)-{ = 0,5 mOl

NAl () = NAlban diu = NATde = 0,5- 0,1 =0,4 mol
3 3

Theo (1) : NEe 0, = —énm = §.0,4 =0,15 mol

VAay: m = mapandiv + mFeq,04 =0,5.27+0,15.232 =483 (g)

= Pap an A.

Céu 11: Hoa tan hodn todn m gam ZnSO4 vio nudc duge dung dich X. Néu
cho 110ml dung dich KOH 2M vio X thi thu dugc 3a gam k&t tia. Mit khéc,
néu cho 140ml dung dich KOH 2M vao X thi thu dudc 2a gam k&t tha. Gi4 tri
ciamla v
A.32,20. B. 24,15. C. 17,71 D. 16,10.

(Trich dé thi tuyén sinh Pai hoc khdi A nam 2010)
Huéng din gidi

* TNI: Gig st khi diing 110ml dd KOH 2M (0,22 mol) thi vira di tao k&t tia
cuc dai.

Zn** + 20H" ——> Zn(OH),
0,22 mol 0,11 mol
= 3a/99=0,11 = a=(0,11.99)/3 = 3,63 gam

# TN2: Vay khi diing 140ml dd KOH 2M (0,28 mol) thi k&t tha da bi hoa tan
mot phin va s6 mol OH ™ con dé hoa tan Zn(OH), = 0,28 — 0,22 = 0,06 mol

Zn(OH), + 20H” —— Zn0,"” +2H,0
0,03 mol - 0,06 mol
= a/99 = 0,03 = a = 2,97 gam # 3,63 gam = Diéu gid st § wrén 1a sai.
Viy trong thi nghiém 1 k&t tia di bi tan mdt phan nhung it hon § thi nghiém 2.
* TN1: 110 mol dd KOH 2M: 0,22 mol
Zn** + 20H° —— Zn(OH),

X 2x X
Zn(OH), + 20H~ — Zn0,"~ + 2H,0
3a 3a '
X —— 2.(x ——
( 99) x 99)
= 2X+ 2(x—3a) =0,22 (N
"t og9" T
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# TN2: 140 mol dd KOH 2M: 0,28 mol
Tudng tu ta c6: 2x + 2.(x ——z—g—) =0,28 (2)

Te()vaR) = x=0,1;a=2,97
=> Khéi lugng ZnSO, = 161.0,1 = 16,1 (g) = Bédp an D.

Cau 12: Cho 150ml dung dich KOH 1,2M tdc dung vdi 100ml dung dich AICI
ndng dd x mol/l, thu dugc dung dich Y va 4,68 gam k&t tia. Loai bo k&l tia,
thém ti€p 175ml dung dich KOH [,2M vao Y, thu dudc 2,34 gam két tia. Gid
tri cia x 1a
A 1,2 B.0,8 C.09 D. 1,0

Huéng din gidi

Ta ¢6: nkongiue = 0,18 mol ; n | diu = 0,06 mol

Al(OH

Nkon sau = 0,21 mol ; n =0,03 mol

Al(OH), sau

— Cho dung dich KOH vao dung dich AICl; thu duge ! AI(OH); va dung dich
Y. Khi thém ti&p KOH vio dung dich Y lai ¢6  AI(OH), ching td sau phén
rng gitta KOH va AICly; KOH hét, AlCL cdn du.
3KOH + AICI; — AI(OH);d + 3KCI

0,18 0,06 0,06

— AICl;codn du tdc dung v6i 0,21 mol KOH tao ra 0,03 mol 4. N&u KOH hét
thi:
3KOH + AICI; — AI(OH); ¥ + 3KCl

0,21 0,07

Ta thﬁ’y: 0,07 # n AIOH), U = 0,03 = KOH c¢on du. Goi Ny pi =X mol
AP* +30H —— AI(OH),

a 3a a

Al(OH); + OH —— AlO, + 2H,0

(a—-0,03) (a-0,03)

= 3a+(a-0,03)=0,21 = a=0,06

Vay: n 1, ha = 0,06 + 0,06 = 0,12 mol = x=0,12/0,1 = 1,2M = Dép én A.

AlC

Cau 13: Cho m gam bdt crom phan dng hoan toan vdi dung dich HCI (du) thu
dugce V Iit khi H; (dktc). Mit khdc cling m gam bdt crom trén phan Gng hoan
toan véi khi O, (dw) thu dugc 15,2 gam oxit duy nhat. Gid tri cia V 13
A.2,24 B. 4,48 C. 3,36 D. 6,72

(Trich dé thi tuyén sinh Cao ddng ndm 2010)
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Hudéng din gidi
15,2

N0, = 1oy = 0.

Pipi: 4Cr + 30, —2Cr,0;

Ta c6:

0,2 0,1
Cr +2HCl — CrCl, + H;
0,2 0,2

=V, =02224=4481it = bap an B.

Céu 14: Hoa tan hét m gam ZnSO, vao nude duge dung dich X. Cho 110ml
dung dich KOH 2M vao X, thu dudc a gam k&t tha. Mit khdc, n€u cho 140ml
dung dich KOH 2M vao X thi ciing thu dugc a gam k&t tia. Gid tri cia m l1a
A. 20,125. B. 12,375. C. 22,540. D. 17,710.

(Trich dé thi tuyén sinh Pai hoc khdi A)
Huéng din gidi
Ta ¢6: nkon( 1 = 2.0,11 =0,22 mol
ngon oy = 2.0,14 =0,28 mol
Khi cho dung dich chifa 0,22 mol KOH vao dung dich ZnSO, thu dugc a (g)|.
Mat khic, néu cho dung dich chita 0,28 mol KOH vao dd ZnSO, ciing thu dudc
a (g)]. Chitng 4, & thi nghiém dau Zn** con dv va & thi nghiém 2 KOH du.
TN 1: Zn** du, OH hét
Zn** + 20H™ — Zn(OH),
0,22 0,11
TN 2: Zn** hét, OH" du hoa tan mét phan két tia
Zn**+ 20H™ - Zn(OH),
X 2x X
Zn(OH), + 20H — [Zn(OH),]
x-0,11  2x-0,22
Tdng s6 mol OH™ = 0,28 = 2x + 2x - 0,22 = x = 0,125
Vay: m=0,125.161 = 20,125 (g) = Dédp 4n A.

CAu 15: Hoa tan hoan toan m gam hdn hgp X gdm Na,O va ALO; vao H,O thu
duge 200ml dung dich Y chi chifa chAt tan duy nhit ¢6 ndng do 0,5M. Théi
khi CO, (dw) vao Y thu dude a gam k&t thia. Gid tri cfia m va a 1an lugt fa:
A.133va 39 B.8,3va7.2 C.11,3va 7.8 D.82va 78

(Trich dé thi tuyén sinh Cao ding khoi A, B)
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Hudng din gidi
Chét tan duy nhét 12 dd NaAlO, = Na,0, ALO; hét.
Na,O + H,0 — 2NaOH
0,05 0,1
2NaOH + ALO; — 2NaAlO, + H,0
0,1 0,05 0,1
CO; + NaAlO, + H,0 — AI(OH); + NaHCO,
0,1 0,1
= Myg e = 78.0,1 =7,8(g)
Vay: m = 62.0,05 + 102.0,05 = 8,2(g) = P4p 4n D.
Céu 16: Hoa tan hoan toan 47,4 gam phen chua KAI(SO,),.12H,0 vao nudc,
thu dugc dung dich X. Cho toan bd X tic dung véi 200ml dung dich Ba(OH),
IM, sau phdn ng thu dugc m gam két tda. Gid tri ciia m 1

A. 46,6 -~ B.544 C. 62,2 D.7,8
(Trich dé thi tuyén sinh Cao ddng khéiA, B)
Hudéng din giai
Ta c6: npnenchua = ﬁ =0, mol = n =0,1mol ;n 5. = 0,2mol

474 AP* o3

Mait khic: nBa(OH)2 = 0,2 mol = nBa2+ = 0,2 mol; nOH_ = 0,4 mol

Ba*+ SO, — BaSO,
02 0,2 0,2
AP* + 30H™ — AI(OH),
0,1 0,3 0,1
= S6 mol OH™ du = 0,4 - 0,3 = 0,1 mol
Do OH™ du nén xay ra phan timg hda tan két tia Al(OH);
Al(OH); + OH™ - AlO,” + 2H,0
0,1 0,1 . 0,1
= Sau phin tmg chi thu dugc két tia BaSO,
Vay: myg g = Ngyso, = 0,2.233 = 46,6 (g) = P4p 4n A.

Céu 17: Thém m gam K vio 300ml dung dich chita Ba(OH), 0,1M va NaOH
0,IM thu dugc dung dich X. Cho tr tir dung dich X vao 200ml dung dich
AL(S04); 0,1IM thu dugc k&t tiia Y. PE thu dugc Iugng k&t tha Y 16n nhat thi
gid tri cia m 1a: ‘

A. 1,59 B. 1,17 C. 1,71 D. 1,95.
(Trich dé thi tuyén sinh Cao dding khoi A, B)
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Huéng din giai
K + HbLO - KOH + %Hz

X X
Ta coé: nBa(OH)2 =0,1.0,3=0,03 mol

NNaOH = 0,10,3 = 0,03 mol
=> Dung dich X c6: nOH_ =x+0,03.2+ 0,03=(0,09+ x) mol

Mit khac: N AL (50,); =0,1.0,2 = 0,02mol = nA13+ = 0,04 mol

Phdn tng: AI** + 30H  — Al(OH);

0,04 0,12
P& thu dudc lugng két tia 16n nha't thi D intng= D b i
= 0,09 + x=0,12 = x=0,03.
= mg =0,03.39 = 1,17 (g) = Ddp an B.
# Céch khdc: S& dung phuong phap dé thi:
n
; Al(OH);
nl,max = nA13+
0,04

.
L

0,12 n .-
Dua vao db thi ta c6 ngay:
P& thu dugc lugng k&t tha 16n nhat thi: 0,09 + x=0,12 = x=0,03
= my = 0,03.39=1,17 (g) = PdpdnB.
Cau 18: D& didu ch& dudc 78 gam Cr ¥ Cr,0; (du) béing phuong phdp nhi¢t
nh6m vdi hidu sudt clia phin tng 1a 90% thi khéi lugng bot nhdom cin dung

t6i thifu 12

A. 81,0 gam B. 40,5 gam ~C.45,0 gam D. 54 gam
Huéng din giai
Phuong trinh phan img:  2Al + Cr,03 — ALOs + 2Cr
2.27 2.52
X H=90% 78
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2.52 90
Céu 19: Cho hdn hdp gdm Na va Al c¢6 ti 1& s6 mol tudng tng 12 1:2 vao nuGe

du. Sau khi cdc phén @ng x4y ra hoan toan, thu dugc 8,96 lit khi H, & (dktc)

_ 2.27.78 100 = 45g = Pép én C.

va m gam chat rin khong tan. Gi4 tri clia m 1a:
A. 10,8 B.54 C.7.8 D. 43,2.
(Trich dé thi tuyén sinh Pai hoc khdiA)

Huéng din gidi

Ta c6: nHz = %ﬁ = 0,04 mol

Goi: ny, =X mol = nu = 2x mol
Phin ing: 2Na + 2H,0 —2NaOH + H, (1)
X
X X —
2

Al + NaOH + H,O — NaAlO, + % H, (2)

3x

X X
2

Sau c4c phan tng con m (g) chat rin khdng tan, d6 1a khéi lugng ctia Al du.
X304 = x=02mol.

Theo phdn dng (1); (2): ZnH2

= MAlban diu = 2x=2.0,2=0,4 mol.
Ma: ny phandng = NNaOH = X = 0,2 mol = na4¢ = 0,4 - 0,2 =0,2 mol.

= my = 0,2.27=5,4(g) = DdpanB.
Cau 26: Hoa tan hoan toan 0,3 mol hén hgp g6m Al va AlLC; vao dung dich

KOH dvu, thu dugc a mol hdn hdp khi va dung dich X. Suc khi CO, dv vao
dung dich X, lugng k&t ta thu duge 1a 46,8 gam. Gid tri clia a la:
D. 0,45.

A. 0,55 B. 0,60 C. 0,40
(Trich dé thi tuyén sinh Pai hoc khéi A)
Huéng din gidi
Ta cé: aony, = ﬁ%ti = 0,6 mol

Goi: npy=xmol ; Nac, =Y mol

=>x+y =03 *)
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Phantng: Al + KOH + H,0 - KAIO, + %HZ (1)

3x
X : X ———

2
AlLC; + 12H,O — 4AI(OH); + 3CH, 2)
y 4y 3y
Al(OH); + KOH —» KAIO, + 2H,0 3)
4y 4y 4y

Dung dich X ¢6: (x + 4y) KAIO,. Suc khi COQ vao dung dich X:
CO, + KAIO, + 2H,0 — AI(OH);d + NaHCO; (4)
(x +4y) (x +4y)
= x+4y=0,6 (**)
T (*), (**) = x=0,2mol va y = 0,1 mol.
Theo phuong trinh phdn Gng (1), (2) ta cé:

a= 3—2X— +3y = %.0,2 +3.0,1=0,6 mol

= Pdp an B.

Cau 27: B8t néng mdt hdn hop gdm Al va 16 gam Fe,O; (trong didu kién
khong c6 khdng khi) d&€n khi phdn @ng xdy ra hoan toan, thu dugc hdn hop
rin X. Cho X tdc dung vira di v6i V ml dung dich NaOH 1M sinh ra 3,36 lit
H, & (dktc). V ¢6 gid tri la:

A. 150 B. 100 C. 200 D. 300
‘ (Trich dé thi tuyén sinh Cao dcfng khéi A, B)
Huéng din gidi

Hén hgp X sau phan ng nhiét nhom tdc dung véi dung dich NaOH c6 khi H,
thodt ra.
= Hbn hgp X c6 Al du = Fe,05 hét.

- .16
Taco : Mg 0, —ﬁ-o,l mol
2A1 + Fe,0; —2 5 ALO, + 2Fe
0,1 0,1 0,2

) A1203 . 0,1 mol
Hdn hgp X gdm < Fe : 0,2 mol + NaOH
Al du

Ta c6: ny, =§% = 0,15 mol

2
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ALO; + 2NaOH — 2NaAlO, + H,O (1)
0,1 0,2

Al + NaOH + H,0 — NaAlO; + %Hz (2)

0,1 0,15 mol
Theo phuong trinh phan dng (1), (2): nywon = 0,2 + 0,1 =0,3 mol
= Vion = 013 =0,3 lit=300 ml = Dédp 4n D.
CA4u 28: Chia m gam Al thanh hai phin bing nhau:
- Phin mdt tic dung v&i luong du dung dich NaOH, sinh ra x mol khi Hz
- Phin hai tdc dung véi lugng du dung dich HNO; lodng, sinh ra y mol khi N,O (san
phim khif duy nhit). Quan hé giita x va y la: :
A x=2y B.y=2x C.x=4y D.x=y.

(Trich dé thi tuyén sinh Cao ding khoi A, B)
Huéng din giai
Phén 1

Al + NaOH + H,O — NaAlO, + %Hz

2x

- X

3
8Al + 30HNO; — 8AI(NOs3); + 3N, O + 15H,0O

8y

3 Y ,
Vi lugng Al & hai phan bing nhau nén s& mol Al & hai phan ciing biing nhau.
Hay: %)i = §3Z = X =v4y = Déap dn C.

Céau 29: Cho 200ml dung dich AICl; 1,5M tdc dung véi V lit dung dich NaOH
0,5M; lugng két ta thu dugc 12 15,6 gam. Gid tri 16n nhd't cia V la:

A 1.2 B. 1,8 C.24 D. 2.
(Trich dé thi tuyén sinh Pai hoc khdi B)
Hudéng din gidi

Ta c6: Ny, = 1,5.0,2 = 0,3 mol

15,6

nm(omx 78 = 0,2 mol

Thé tich NaOH I6n nha't khi két tia sinh ra cyc dai, bi NaOH hoa tan 1 phan
cOn 15,6 (g).

357



Kij thudt gidi nhanh BTTN Héa dai cuong - vé co - P6 Xudn Hung

AICl; + 3NaOH — AI(OH);d + 3NaCl
0,3 0,9 0,3

AI(OH); + NaOH — NaAlO, + 2H,0
03-0,2) 0,1

Theo phuong trinh phan ing, ta ¢6: nn.on = 0,9+ 0,1 =1 mol

1 :
= VNa0H= "(')'-—— :2 ht

)

=> Pap an D.

Céch khédc: St dung phuong phap db thi:

n
AlOH
2 MO

nJ,max: n

A13+

Dua vao dd thi ta c6:
S8 mol NaOH 16n nhét tai A va ny,oy = 1 mol

= VNaOHza%zz lit = Ddp dn D.

3

C.BAITAP AP DUNG

Cau 1: Cho 150ml dung dich NaOH 7M tic dung v6i 100ml dung dich AL (SO,);
IM. Néng d6 mol/l cia NaOH trong dung dich sau phén tng 1a:
A. 1M B.2M C.3M .

Huéng din gidi

D. 4M.

NNnaoOH & 1,05 mol

nA12<so4)3 = (0,1mol

Phan &ng: Al(SO4); + 6NaOH — 2AI(OH);d + 3Na,SO,

&)
0,1 0,6 0,2 '
Al(OH); + NaOH — NaAlO, + 2H,O ()
0,2 0,2
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=> NN4OH phénitng = 056 + 0,2 = 0,8 mol
= NNaOH dv = 1,05 - Oag = 0,25 mol
= [NaOH] = 22 _ 22 =1M = DépénA.
Céu 2: Cho 1 lit dung dich HCI vao dung dich chia 0,2 mol NaAlQ,, loc, nung
K&t tha d&n khoi lugng khong ddi duge 7,65 gam chat rin. Nong d6 mol cia

dung dich HCl la:
A. 0,15 va 0,35M B.0,15v2 02M C.0,2va 0,35M D.0,2 va 0,3M.
Hudng din giai
- Trudng hdp 1: Lugng H' thi€u, chi dii d€ tao két tha theo phdn tng:
AlO,” + H" + H,O — AI(OH); (D

2AI0H); —“— ALO; + 3H,0  (2)
Theo phudng trinh phan dng (1), (2) ta c6:

n,.=n =2n 27 65 =0,15 mol = [HCI] =0,15M.

HCl Al(OH); Al20 102

- Trudng hop 2: Lugng H' dt d& xdy ra cdc phdn ¥ng:
AlO,” + H" + H,O — Al(OH); 3)
0,2 0,2 0,2
AI(OH); + 3H' — A +3H,0 4
(0,2-0,15) 0,15

2AI(OH); —“— ALO; + 3H;0 (5)

0,15 0,075
n =02+ 0,15 =035 mol
=[HC1] = 0.35 35 =0,35M = DPdpénA.

Cau 3: Hoa tan m (g) bodt Al trong dung dich HCI thu duge 2,24 lit H, (dkic).
N&u hoa tan 2m (g) Al trong dung dich Ba(OH), du thi dugdc thé tich H, (dktc)
la:

A. 112 1it B. 2,24 lit C. 3,36 lit D. 4,48 lit
Huéng dén gidi
2A1 + 6H" — 2AP" + 3H,
2A1 + 20H  + 2H,0 — 2AlO; + 3H,
Tif céc phén ng trén, ta tha'y néu s mol (khoi lugng) clia Al bing nhau, khi
Al phan @ng vdi axit hay bazd, ta thu dudc s6 mol (hay thé tich) H, bing
nhau.
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Do d6, néu m (g) Al tic dung véi HCI cho 2,24 lit H, thi 2m (g) Al tic
dung hét véi Ba(OH), sé& taora 2.2,24 = 4,48 lit H,.
= Pap dnD.

Céu 4: Cho a mol AICl; vao 1 11t dung dlCh NaOH ¢ M dugc 0,05 mol Al(OH)s,
thém ti€p 1 lit dung dich NaOH trén thi dugc 0,06 mol AI(OH);. a va ¢ ¢6 gid
tri 1an lugt 1a:

A. 0,1 mol va 0,06 mol ‘ B. 0,09 mol va 0,15 mol
C. 0,06 mol va 0,15 mol D. 0,15 mol va 0,09 mol.
Hudng din giai

Cho ¢ mol NaOH vao a mol AICI; ¢6 0,05 mol Al(OH);, nhung néu thém ti&p
¢ mol NaOH vao ma k&t tda dudc nhiéu hon (0,06 mol), nghia 13 lugng két
tia trude chua dat cue dai va NaOH d3 hét.
Phdn ttng: AICl; + 3NaOH — Al(OH); + 3NaCl

c

C —
3

= S6 mol k&t tia hic diu: §=0,05 = ¢=0,15 mol

* Néu thém ti€p 1 lit dung dich NaOH nita, nghia 1a da ding 2c mol NaOH.
Gid sif k€t tda thu dugc vAn chua bi hoa tan thi s6 mol k&t tha 1dn nay phai
g4p 2 14n so v4i khi ding ¢ mol (trdi v6i gid thiét) = K&t tha di bi tan mot
phan.

AICl; + 3NaOH — AI(OH); + 3NaCl

a 3a a
= S6 mol NaOH con lai d& hoa tan két tha mdt phan 1a: (2¢ — 3a) mol

Al(OH); + NaOH -» NaAlO, +2H,0

(2c-3a) (2c-3a)
= S8 mol k€t tha 2A1(OH); con lai 1a: a— (2c-3a)=0,06 = a = 0,09 mol
= Ddp 4n B.

Cau 5: Thyc hién phin rng nhiét nhdm 0,35 mol Al vé6i 0,3 mol Fe, 05 thu dugc
0,2 mol Fe. Hiéu sudt ctia phan itng la:

A. 66,67% B. 57,14% C. 83,33% D. 68,25%.
Hudng din giai
Phdning: 2Al + Fe,0; —% 5 ALO, + 2Fe
0,35 ' 0,35

Gid stf hiéu sud't 100%, dua vao hé s8 clia phdn tng ta thd'y Fe,0; du.
Vay hiéu sud't phan wng tinh theo Al.
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Theo phdn @ng: ng.=nu = 0,35 mol

= H= -(?’?25—100% =57,14% = DPdp 4n B.

)

Ciau 6: Cho m (g) bot Al vao dung dich hdn hgp 400ml HCI 0,4M va H,SO,
0,4M; thu dugc 3,36 lit H, (dktc). Gid tri clla m la:
A.2,7¢g B. 27¢g C.54g D. 4,05g.
Hudng din giai
Tacé: n, = —3—’§§ = 0,15 mol
2 22,4
e = 0,4.0,4 =0,16 mol
By so, =0,4.0,4 = 0,16 mol }:? 2.n,. =048 mol

Phdn @ng: 2Al + 6H" — 2AP** + 3H,

Theo phén ding: n_, phining = ny, =0,152=0,3 mol <n_, wiu = 0,48 mol

= H'duva Alhét = m :27§.O,15=2,7(g) = DPdp an A.

Céu 7: Hon hgp X gébm Na va Al Cho m gam X vao lugng du nudce thi tho4t ra
V lit khi. N&u ciing cho m gam X vio dung dich NaOH du thi thu duge 1,75V
lit khi. Cdc khi do & dktc. Thanh phin % theo khéi lugng clia Na trong X 1a:

(Trich dé thi tuyén sinh Pai hoc khdi B)
A. 39,87% B.77,31% C.49,87% D. 29,87%.
Hudéng din gidi
Ta thiy lugng H, thodt ra khi tic dung v6i H,O it hon khi tdc dung véi dung
dich NaOH, do d6 khi tdc dung véi H,0, Al con-du:

2Na + 2H,0 —» 2NaOH + H, (N
2a 2a a
2Al + 2NaOH +2H,0 — 2NaAlO, + 3H, (2)
2a 3a
Khi tdc dung v6i dung dich NaOH du:
2Na + 2H,0 — 2NaOH + H, (17
2a a
2Al + 2NaOH +2H,0 — 2NaAlO, + 3H, (2%)
b 1,5b

Pé don gidn, chon V = 22,4 lit (dktc). Khi dé: Tir (D), (2): ny, = 4a=1
T (1), (2°): n, = a+ 1,5b =1,75
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= a=025b=1=> N, =2a=0,5mol va ny =b = 1 mol
0,5.23

%Na = ———————100% = 29,87% => Ddp 4nD.
1.27 + 0,5.23

Cau 8: Hbn hop 2 kim loai Ba va Al (ti 1& mol 1: 3) hoa tan vao H,O du thay
con 2,7g chit rén, ddng thdi thé tich H, (dktc) thu dugc 1a:

A. 2,24 lit B. 4,48 lit C. 6,72 1it D. 8,96 lit
Huéng din gidi
Goi: ng, =x mol = nu = 3x mol
Phdndng: Ba + 2H,O — Ba(OH), + H, (1)
X X X
2A1 + Ba(OH), + 2H,0 — Ba(AlO,), + 3H; 2)
2x X 3x

Phén rfn khong tan 1a Al = sau phan @ng (2): Ba(OH), hét, Al du.
Theo phan ting (2): N} phin ing = 2X mol

= Mpg =3X—2X=X= —22171 =0,] mol
Viy n, =4x=4.0,1=04 mol = V., =0,4.22,4=28,961lit = Pap anD.
H2 H2

Cau 9: Mot hdn hgp 2 kim loai Na va Al (i 1& mol 1 : 2) vao lugng H,O dv, thu
dugc 4,48 lit H, (dktc) va con lai chat rin c6 khoi lugng 1a:

A.2,7g B.5.4g- C.7,7¢g D. 8,1g.
Huéng din gidi
Goi: ny, =X mol = nay = 2x mol
Ph4n tng: 2Na + 2H,0 — 2NaOH + H, )
X
X X —
2

Al + NaOH + H,O — NaAlO, + -;—Hz 2)

3x

2

Sau cdc phan tng trén cdn lai chat rin = chdtrdn d6 1a Al
= Sau phén tng (2): Al du.

X X

X 3x 4,48

Theo phdn tne (1); 2): ¥n, ==+ —=2x=—=0,2 = x=0,1
P g (1);(2) =543 2.4

Theo phan Gng (2): na phin ing = X MOl = Najae = 2% — x = 0,1 mol.

= my = 0,1.27=2,7(g) = PdpdnA.
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Cau 10: Hoa tan hét 4,32 (g) mot kim loai R vao dung dich Ba(OH),, c6 mot khi
thoat ra va khdi lugng dung dich sau phdn @ing ting 3,84 (g). R 1a:
A.Cr B. Al C.Zn D. Be.
Huéng din giai
Phan tng tong quat:
R + (4-n)OH + (n-2)H,0 - RO*™ + %Hz

Khéi lugng dung dich sau phan @ng ting nén:

m, — M, = Mg— mH2 = 3,84
= 4,32 - m, = 3,84 = my, = 0,48 (g) = n, = 0,24 mol
Theo phdn &ng: n, = an = 2.0,24 _ 048 mol
n 2 n n
= Qlﬁ.MR =4,32 = Mrp = 9n
n

Cip nghiém phd hgp 1a: n = 3 va Mz =27 (Al) = Dédp dn B.

Cau 11: Hdn hgp X gbm K va Al:

- m (g) X tdc dung vdi H,0O du thu duge 0,4 mol H,.

- m(g) X tdc dung véi dung dich KOH du thu dugc 0,475 mol H,. Gid tri ciia m
1a: A
A. 15,45¢g B. 14,55¢g C. 14,45¢g D. 15,55¢.

Huéng din gidi
Phén @ng: 2K + 2H,0 — 2KOH + H, ()
X
X X ~
2
2A1 + 2KOH + 2H,0 — 2KAIO, + 3H; (2)
3x
X —
2

Khi cho hdn hgp X vao H,0, lugng H, thodt ra it hon khi cho hdn hgp X vao
dung dich KOH dv, nghia 13 khi cho hdn hgp X vao H,0, Al chua hét.
Goina = x mol; ng =y mol

Khi cho hdn hgp X vao H,0, ta ¢6: ny, =§ + %{ =2x=0,4 = x=02

Khi cho hén hdp X vao dd KOH dv, ta c6: n,, = % + %y = 0,475 = y =025

Vay: m=0,2.39 + 0,25.27 = 14,55 (g) = Pé4p 4n B.
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Cau 12: X 1a dung dich AICl;, Y 1a dung dich NaOH 2M. Thém 150ml dung
dich Y vao c¢8c chita 100ml dung dich X, khud'y déu d&€n phdn tng hoan toan
thdy trong cdc ¢6 7,8 (g) k&t tha. Thém ti€p vao cdc 100ml dung dich Y,
khud'y déu dé€n két thic cdc phdn @ng thiy trong cdc c6 10,92 (g) két tha.
Ndng d6 mol ctia dung dich X la:

A.3.2M ) B.2M C.1,6M D. 1M.

Huéng din giai
Khi cho dung dich NaOH vao dung dich AICl; thdy c6 két tda tao thanh.
Nhung néu thém ti€p dung dich NaOH vao lai thdy k&t tha xudt hién. Chitng
td AICI; con du va NaOH da hét.
AICl; + 3NaOH — AI(OH);4 + 3NaCl
Ta ¢é: nyaonian1 = 0,15.2 =0,3 mol

Theo phdn Wng: n n = (,1mol

N

Gi4 stf & 1an thém thit 2, lugng k&t tha thu dugc 13 cuc dai va chua bj hoa tan
trg lai .
Theo dé bai: 150ml dung dich NaOH thi tao 7,8 (g) két tiia.
Viy khi ding 100ml dung dich NaOH thi tao 5,2 (g) két tda.
= Mymax = 7,8 +5,2=13(g) > myqgzeno = 10,92 (g).
Chitng td sau lan thém thit 2 lugng k&t tha bi hoa tan 1 phan trd lai.
NnaoHldn2 = 0,1.2 = 0,2 mol.

N 1—(2]’32 = 0,14mol = D yomy, 02 = 0,14 - 0,1 = 0,04 mol
Goi x 12 s6 mol AICI; con du sau lan thém thi nhat.
AICl; + 3NaOH — Al(OH)g»L + 3NaCl (1‘)
X 3x X
Al(OH); + NaOH — NaAlO, + 2H,0 2)

(0,2-3x) (0,2-3x)

Sau 2 phén Gng trén: n ), @n i =X = (0,2 -3x)=0,04 = x=0,06 mol

Al(OH

VY nye =0.+0,06=0,16 = [AlCL] = % - 1,6M = Péip n C.
* Cach khac:
Téng s6 mol NaOH tham gia phin wng = 0,3 + 0,2 = 0,5 mol
Goi: s& mol AICI; 13 x mol.
AICI; + 3NaOH — AI(OH);d + 3NaCl (N
X 3x X
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AI(OH); + NaOH — NaAlO, + 2H,0 2)
0,5-3x) (0,5-3x)

Sau phdn @ng (1): Nnaom con i = (0,5 — 3x) mol

Sau 2 phdn @ng trén, ny w1 : X — (0,5 — 3x) = 0,14 mol

0,16
0.1

= x=0,16 mol = [AICL, | == =1,6M

= Papan C.

Céu 13: Cho m gam hén hgp X gdm Na,O va AlLO; tic dung véi H,O cho phin
tng hoan toan thu dugc 200ml dung dich A chi chita mot chi' tan duy nhat c6
ndng d6 0,5M. Théi khi CO, dv vio dung dich A dugc a gam két tda. Gid tri
clla m va a 1an lugt 1a:

A. 8,2g; 78¢g B. 8,2g; 7,8¢g C. 82g;7,8g D. 82g; 78g.
Huéng din giai
Na,0 + H,0 — 2NaOH 1)
ALO3; + 2NaOH — 2NaAlO, + H,0 (2)

Sau khi phdn tng hoin toan chi thu dugc 1 chit tan duy nhét, ching 3 sau
phdn @ng (2) NaOH h&t, chat tan duy nhit 12 NaAlO,.

Ta c6: Naal0, = 0,5.0,2=0,1

Theo phan t@ng (2): n ALO; =

NaAlO,

n = —;—.0,1 =0,05 mol

— [\JI""

Theo phan dng (1): Ny,0 = 5N = ~;-.0,1 =0,05 mol

(o] 2 NaOH

=> m=0,05.102 + 0,05.62 = 8,2 (g)

Théi khi CO, du vao dung dich A:

CO; + H,0 + NaAlO, — Al(OH);{ + NaHCO;
0,1 0,1

= my =a= 0,178 =7,8(g) = Ddp dn B.

Céu 14: Hon hgp A gdm 0,56g Fe, 16g Fe,05 va x mol Al rdi nung & nhiét do
cao khdng c6 khong khi dugc hdn hgp D. N&u cho D tan trong H,SO, lodng
du dugc V lit khi nhung n&€u cho D tdc dung véi NaOH du thi thu dugc 0,25V
lit khi. Gi4 tri cia x 1a:

A.0,1233 B. 0,2466 C.0,12 D. 0,3699.
Huéng din gidi
0,56 16

= — =0,I mol

Ta c6: n, = ——5—6— = 0,01 mol ; nFczo1 T
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Sau phdn Wng nhiét nhém thu duge hdn hgp D, cho hdn hdp D tac dung véi
dung dich NaOH du c6 khi thodt ra, ching t trong hdn hgp D c6 Al
= Sau phin ¢ng nhiét nhdm: Fe,0; hét, Al du.

Fe,0; + 2Al —Y» 2Fe + ALO;
0,1 0,2 0,2 0,1

= najer = (x = 0,2) mol

Aldu : (x - 0,2) mol
Hdn hgp D gém {A1203 : 0,1 mol

Fe: 0,2 + 0,01 = 0,21 mol

* Hbdn hgp D + H,SOy4 :

ALO; + 3H,SO, — Al (SO,); + 3H,0

2A1 + 3H2804—') Alz(SO4)3 + 3H,
3(x —0,2)
2

L

(x~-0,2)

Fe + HzSO4 g FeSO4 + H2

0,21 0,21

3(x - 0,2)
o)

Lt

= nsz

* Hon hgp D + NaOH du:
ALO; + 2NaOH — 2NaAlO, + 2H,0

+ 0,21 (1)

Al + NaOH + H,0 — NaAlO, + %Hz

(x - 0.2) 3(x - 0,2)
2

3(x-02)
= n, = — 2)
Trong cing diéu kién ti 1& v& thé tich ciing 1 ti 1& vé s mol:
O 02 oo
— = =4 = x =0,2466 = DdpanB.
) 3(x = 0,2) 0,25V

2
Céu 15: Tron 8,1 (g) bodt Al véi 48 (g) bot Fe,03 rdi ti€n hanh phdn dng nhiét
nhom trong didu kién khong c6 khong khi, két thic thi nghiém lugng chat
rin thu dugc 1a:
A.61,5g B. 56,1g C.65,1g D. 51,6g.
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Huéng déin gidi
Ap dung dinh ludt bdo toan khéi lugng, ta c:
Mepzirdn = May + mF«:ZO} =8,1+48 = 56,1 (g)

= DPap an B.

Cau 16: Tron 5.4g bot Al véi 17,4g bot Fe;O, rdi ti€n hanh phdn ¢ng nhiét
nhom (gid st chi xdy ra phdn Gng khit Fe;04 thanh Fe). Hoa tan hoan toan
hén hdp rén sau phin wng bing dung dich H,SO, lodng, du thi thu dugc 5,376
lit H, (dktc). Hiéu suat cia phdn ¢ng nhiét nhom la:

A.62,5% B. 60% C. 20% D. 80%.
Hudéng din gidi
Tacé: n,, = §~’;?— = 0,2 mol; D0, = —127—3’;- = 0,075 mol
n, = §1—3-7—6 =(,24 mol
B 224

8Al + 3Fe;0, ——> 4ALO; + 9Fe

§x X 3x
3

Goi s6 mol Fe;O4 phdn ng 1a x mol.
Vi hiéu suat khong dat 100% nén ca Al va Fe;O4 du chua phén ting het.
— Hbn hdp rin sau phdn tng gdm Al du, Fe;0, dv, ALO; va Fe.

Theo phan ¥ng: nNajphan g = gx mol = npe =102~ %x) mol
2A1 + 3H2804 d AIQ(SO4)3 + 3H2
8 3 8
0,2-—x =(0,2- =x
( 3 ) 2( 3 )

Fe + HzSO4 — FeSO, + H,
3x 3x

= —2—(0,2— gx) +3x = 0,24 = x=0,06 mol

Vay: H= 0’0765 100% = 80%.

b

= DPép an D.

Céu 17: Hoa tan 21,6g Al trong dung dich NaNO; va NaOH du thu dugc V 1t
khi & (dktc). Bi€t hiéu sud't phdn @ng dat 80%. V c6 gid tri la:
A. 6,72 B. 1,68 C. 1,344 D. 5,376.
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Hudng din giai
Ta cé: n, = —2~1—’—§=0,8 mol
27
Phin tng: 8Al + 5NO;™+ 30H + 2H,0 — 8AIO,” + 3NH;
0,8 0,3

Vi hiéu sud't dat 80% nén: VNHq =0,3.80%.22,4 = 5,376 lit

= Pdp an D.
Cau 18: Cho m(g) hdn hgp Na va Al (i 16 mol 1:1) tdc dung véi dung dich HC1
du, thu dudc 1,344 lit khi (dkic). Gi4 tri ctia m 1a:
A.l,5g B.3g C.0,81g D. 1,62g.
Huéng din gidi
Goi ny, = X mol = nu; = x mol
2Na + 2HCI —» 2NaCl + H,

X

x J—
2

2AT + 6HCI —> 2AICI + 3H,
3x

x ——
2

o X X _L344 06 = x =003 mol
2 "2 T a4

Vay: m=0,03.23 +0,03.27 = 1,5 (g) = Ddp 4n A.

Céu 19: Suc khi CO, du vao dung dich NaAlO,, sau khi phin tng xong thu dudc
m(g) két tiia va nhdn thdy khdi lugng dung dich gidm 4,42(s). Vay khoi
lugng két tia bing:

A.2,535g B. 5,72¢g C. 10,66g D. 10,14g.
Huéng din gidi
Phan tng: CO, + NaAlO, + 2H,0 — AIl(OH); { + NaHCO;
X X X

Goi x 12 s6 mol NaAlO, .

Khi suc khi CO, vao dung dich NaAlO, tao ra k&t tia Al(OH); téch ra
khoi dung dich. Do vdy khdi lugng dung dich gidm 12 do khéi lwgng CO, di
vao va khoi lugng k&t tha tach ra chénh léch.

Ta c6 khdi lugng dung dich gidm: Am = m AlOH);; ~ Mco,

Hay: 78x — 44x = 4,42 .
= x=0,13mol > M 510m), = 0,13.78 =10,14(g) = D4p 4n D.

368



Cty TNHH MTV DVVH Khang Viét

Céu 20: Cho Al tic dung véi dung dich NaOH dv, thu dugc 2,016 lit khi (dktc).
Vay sau khi phdn @ng xong, khéi lugng dung dich NaOH ting hay gidm bao
nhiéu gam?

A. gidm 1,44g B. ting 1,44¢g C. gidm 2,88¢g D. ting 2,88g.
Huéng din giai
Tacé:n, = 2016 = 0,09 mol
2 22,4
Phdn @ng: 2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H,
0,06 - 0,09
Ta c6: my =0,06.27 = 1,62(g); my = 0,09.2 =0,18 (g)

Ta thdy: my > m, = khoilugn dung dich ting: 1,62 - 0,18 = 1,44 (g)
; H, g

= Pdp an B.

Céu 21: Cho 5,1(g) hén hgp X gdm Al va Mg & dang bot tic dung hét vdi O,
thu dugc hdn hdp oxit Y ¢6 khéi lugng 9,1(g). S6 mol axit HCI cin d€ hoa
tan hoan toan hdn hgp Y la:

A. 0,25 mol B. 0,125 mol C. 0,5 mol D. 0,75 mol.
Hudéng din giai
Phdn ng: 2Mg + O, — 2MgO
4A1 + 30, — 2A1,0,
Ap dung dinh luat bio toan khéi lugng, ta c6:
Mo = Moxic — Mim logi = 9.1-5,1=4(g)

= g, = ;2— = 0,125 mol

Ap dung dinh luat bdo toan nguyén t& oxi, ta c6:
Do (wrong oxity = No (trong o, )= 0,1252 =0,25 mol

Khi cho hdn hgp oxit téc dung véi HCI, sy k&t hgp giita oxi trong oxit va H*
dugc bi€u dién nhy sau:

0” + 2H" — H,0

0,25 0,5

= Pép 4n C.

Cau 22: Sau khi thyc hién phdn ¢ng nhiét nhom vdi Fe;0, thu dudc chitrin A
va nhin thdy khéi Iugng nhdm ting 0,96(g). Cho A tic dung véi dung dich
NaOH du thu dugc 0,672 lit khi (dktc), (gid s& cdc phan dng déu xdy ra véi
hiéu sui't 100%). Khoi lugng cia A 1a:

A. 1,08g B. 1,62¢g C.2,1g D.5,1g.
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| Huéng din gidi
8Al + 3Fe;0, ——> 4ALO; + 9Fe
Khdi lugng nhom ting chinh 12 kh&i lugng ciia nguyén t6 oxi.
0,96 0,06

T =0,06 mol = Ny0,= gno = —3——- = 1,02 mol

= 1o (rong ‘A.izOq )y —

9

Theo phén Ung: ngc 2.0,02 = 0,045 mol

= anzo3 =

Hbn hop A sau phin ng tdc dung v6i NaOH du tao ra khi Hy. Chifng t6 sau
~ phdn ¢ng nhiét nhdém, nhdém con du: '
| 0,672

Ta c6: nH2 = 254 = 0,03 mol

Al +- NaOH + H,0 — NaAlO, + —32-H2

0,02 0,03
Vay: ma=muae + Mg+ my o =0,02.27 +0,045.56 +0,02.102 = 5,1(g)

= Pap an D.

Cau 23: Nhing mot thanh Al nidng 50 (g) vao 500ml dung dich CuSO, 0,4M.
Sau mot thdi gian 14y thanh Al ra khdi dung dich, cin lai thdy ning 51,38(g).
Gia sit tit c4 Cu thodt ra bim vio thanh Al Khoi lugng Cu thodtra la:
A.1,92¢ B.2,78g C.192g D. 12,8g.

Huéng din gidi
Kh&i lugng thanh Al ting: 51,38 — 50 = 1,38 (g).
Goi s6 mol Al tan ra [a x mol.
2A1 + 3CuSO; — Al(S04)s; + 3Cu

3x

X 2x

. 2
Ta c6 khdi lwgng thanh Al ting: Am = Mcybimvio — MAltnra

Hay: 325.64 -27x =138 = x=0,02 mol
= mg, =0,02.64 = 1,92 (g) = PdpanA.

Cau 24: Cho m (g) bot Al tan hodn toan trong 100ml dung dich Cu(NOs), 0,5M
va-AgNO; 0,3M. Sau khi phdn tng két thic thu dugc mot chat rdn ning
5,16(g). Gid tri ca m 1a:

A. 0,24g v B.0,81g C.1,17g D. 0,48g.
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Huéng din gidi
Ta c6: Neynoy), = 0,5.0,1 =0,05 mol

n =0,3.0,1 =0,03 mol

AgNO,

Khi cho Al vao dung dich hdn hdp Cu(NO;), va AgNOs, Al phdn ¢ng véi

AgNO; trudc.

Al + 3AgNO; — AINOs3); + 3Ag (1)

0,01 0,03 0,03

2Al1 + 3Cu(NOs); — 2AI(NO;3); + 3Cu  (2)
0,05 0,05

Gia st sau phan @ng (2): Cu(NO;), hét.

Theo phuong trinh phan @ng ta cé:

Mepgiefn = Ma, + Mgy = 0,03.108 + 0,05.64 = 6,44 > 5,16

= sau phédn @ng (2): Cu(NO;), chua phin ttng hét.

Theo (1): n, =n = 0,03 mol = my, =0,03.108 = 3,24 (g)

~ YagNo,

1,92(g) = ng, = 1;6943: 0,03 mol

i

= Mgy = 5,16 - 3,24

Theo phdn dng (2): n,, = —i—nCu = %.0,03 = 0,02 mol
Vay: m=(0,02 +0,01).27 = 0,81 (g) = Pap an B.

Cau 25: Khi dién phan m (kg) boxit chtta 80% Al,Os, khi oxi sinh ra 4n modn
anot bang graphit tao 1 khi A. Hip thu khi A vao nudc vdi trong cé du thu
dugc 33kg ket tia (gid st cdc phan (ng déu x4y ra vdi hiéu suat 100%). Gid
tri cia m 1a: v

A. 28,05 kg B. 22,44 kg C.42,75kg D. 112,20 kg.
Huéng din gidi
33
Tacé: n = ——.10° = 330 mol
CHC03 100
Phuong trinh dién phan: ALO; —> 2Al + -:2*-02 (1)
220 330
cC + 0, -5 co, )
330 330
CO, + Ca(OH), — CaCOs;d + H,0 (3)
330 330
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Theo phdn dng (1); (2); (3) ta c6: Dy, = 220 mol

=28050 (g) = 28,05 (kg).= P4p 4n A.

R 220.102.100
Viy: m = w0

Céu 26: Hoa tan a (g) hdn hgp bot Mg, Al bing dung dich HCI thu dugc 17,92
lit khi H, (dktc). Cung lugng hdn hgp trén hoa tan trong dung dich NaOH du
thu dugc 13,44 lit khi H, (dktc). Gid tri cda a la:

A.39 B.7,8 C. 11,7 D. 15,6.

v - Huéng dan giai
Goi na = x mol; ny, =y mol »

* Hdbn hgp tdc dung véi HCL:
2Al + 6HC1 —» 2AICI; + 3H,
X —?ix

Mg + 2HCl —» MgCL + H,

y y

3 17,92
= —X + = ——=0,8(
2 Y 22,4 M

* Hdn hdp tdc dung v6i NaOH:
Al + NaOH + H,0 — NaAlO, + %HzT

‘ 3
X =X
2
3 13,44
= —X=
2 22,4
T (l) = y=0,2
Viy: a=04.27 + 0,2.24 =15,6 (g) = Ddp 4anD.
Céu 27: Cho m(g) AL,Os hoa tan trong HNO; tao thanh (m + 81) (g) mudi. m ¢

=0,6 > x=04

gid tri Ia:
A. 20,4g B. 10,2g C. 30,68 D. 25,5g.
V Huéng din gidi
Phinitng. ALO; + 6HNO; — 2AI(NO;); + 3HO
X 2x

Theo d& bai: muug — Moxi = 81
= 2132x-102x=81 = x=0,25mol
= My o = 0,25.102 =25,5(g) = Pap anD.
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Céau 28: Cho V lit dung dich NaOH 0,2M vao dung dich chita 0,15mol AICl; thu
dugc 9,86 gam k&t tia. Gia tri clia V la:

A. 1,8 litva 2,2 Iit B. 1,2 lit va 2,4 lit
C.1,8litva 2,4 lit D. 1,4 lit va 2,2 lit.
Huéng din giai
o0 R . 9,86
Két tia thu dugc 1a AI(OH)s, ta ¢d: Dacony, = —7? =0,12 mol < Dyjc,

Do d6 bai todn ¢6 2 trudng hop:

- Trudng hdp 1: Chi ¢6 phén ting
3NaOH + AICl; —— AI(OH); + 3NaCl
Ngon = 3nA1C]3 =3.0,12 = 0,36 mol

0,36
=== 1,8 (
0.2 ()

’

NaOH

- Trudng hgp 2: ¢6 2 phan ng x4y ra
3NaOH + AICl; —— AI(OH); + 3NaCl
0,45 0,15 0,15
NaOH + AI(OH); —— NaAlO, + 2H,0
0,03 (0,15 -0,12)
nnaon = 0,45 + 0,03 = 0,48 mol
= Vyon = %i; =2,4 ()
= DPdp an C.
Cau 29: Chia m gam hdn hgp A gdm Ba va Al thanh 2 phin nhv nhau:
- Phan I: tan trong nu6c du thu dudc 1,344 lit khi H, (dktc) va dung dich B.
- Phén 2: tan trong dung dich Ba(OH), dv thu duge 10,416 lit khi H, (dktc).
a. Khéi lugng kim loai Al trong hén hgp ban ddu 1a:
A. 8,1 gam B.2,7 gam C.54 gam D. 10,8 gam.
b. Cho 50ml dung dich HCI vao B. Sau phén ¢ng thu dugc 7,8 gam két tia.
Néng d6 mol ctia dung dich HCl la:
A.03val5M B.02val5M C.03val,8M D.02val,8M.
Huéng din giai
a. V]_12 (phén 1) < VHz (ohin2) do d6 & phan 1, Al con du, lugng H, dugc tinh theo Ba.

Phén 1: -
Ba + 2H,0 — Ba(OH); + H, (D
a a a

373



Ki thudt gidi nhanh BTTN Héa dai cuong - v6 co - P6 Xudn Hung

2Al + Ba(OH), + 2H,0 — Ba(AlO,), + 3H, 2)
a a 3a
n, =4a= 1,344 ——— =0,06 mol = ng,=a=0,015mol
2 22,4
Phén 2:
Ba + H,O0 — Ba(OH), + H, 3
a a
2Al1 + Ba(OH), +2H,0 — Ba(AlO,), + 3H, 4
b 1,5b
n, =a+ 1,5b = 10,416 = 0,465 mol

= b=03=ny = myu =0,3.27=8,1(g)= Papdn A.
b. Dung dich B chita AlO,” = 2a = 0,03 mol. Khi tdc dung v6i HCI tao két tia
Al(OH)s. :

_0.78

D promy, = e = 0,01 mol. C6 2 uudng hop xdy ra:

- Trudng hop 1: Lugng H' thi€u, chi di dé tao két tia theo phdn d@ng:
AlO,” + H" + H,0 — Al(OH);
0,01 0,01
[HCl] =00 _5om
,05

- Trudng hgp 2: Lll'(jng H* @i d€ x4y ra hai phan tng:

AlO;,” + H' + H,O — Al(OH); n
0,03 0,03 0,03
AI(OH); + 3H' - Al +3H,0 2)

(0,03 -0,01) 0,06
Phén dng (1) hoan toin, phin dng (2) x3y ra 1 phin.
nyc = 0,03 + 0,06 = 0,09 mol
[HCl] _ 009 ) am
,05

= PapanD.
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Chuyén dé 17.

PHUONG PHAP GIAI BAI TAP VE SAT
A.NOI DUNG PHUGNG PHAP

*, NQI DUNG:

- St 1a mot trong nhitng nguyén 8 c¢6 nhifu @ng dung trong ddi sdng va c6
mdt vi tri quan trong trong chuong trinh héa hoc phd thong ciing nhu trong’ |
c4c Ki thi t5t nghiép THPT, Cao ding, Pai hoc.

- Ngoai cdc phuong phap dd néu § cdc chuyén dé trén, cdc bai tap vé sit va
hop chét clia sdt con c6 thé st dung thém mdt s6 cdch gidi nhanh sau dy:

+ Khi Fe;0, tdc dung véi cdc chit oxi héa, ta coi Fe;041a hdn hgp cia
Fe,0; va FeO. Trong d6 chi c6 FeO tham gia phan @ng oxi héa khir véi
s6 mol FeO = s8 mol Fe;0;.

+ Khi cho hdn hop Fe va cic oxit clia sit tic dung véi cdc chd't oxi héa, ta
¢6 thé st dung phuong phap qui d8i v& hdn hgp gdm 2 nguyén t3 st va
oxi, hodc c6 thé qui d8i v& hdn hgp gdm Fe va Fe,0;..v.v.

F e2+ F e3+

Fe g Felt

ttng c6 thé x4y ra theo nhidu trudng hgp khdc nhau nén cin nim viing

+ Vi tri cda Fe trong diy dién héa . Do d6 trong cdc phdn

qui ludt day dién hoa.

+ Trong bai todn tim cong thic phan t¥ cha oxit sit, can tim s§ mol Fe va
s6 mol oxi c6 trong oxit rdi lap  1& Fe : O, tir d6 suy ra cong thitc phin
t&r. Khi khong lap dugc ti s6 thi ¢6 thé xét khodng bi€n thién cia ti s6 d&
suy ra cdng thifc phan t.

+ Sit dung phuong phap bao toan electron véi bai todn cho mdt oxit st Fe,Oy

+5

tac dung vé6i dung dich HNOj; tao ra sin pham khi do swkhit N .
* Chii y: Trong phan @ng khit cdc oxit sit bdi CO, H, .... ta ludn cé:

nO(tmngoxil) anO =nCOZ anZO = nH2

B. BAI TAP MINH HOA
Ciu 1: Cho hdn hop X gbm 0,01 mol Al va a mol Fe vao dung dich AgNO; dén
khi phin @ng hoan toin, thu dugc m gam chit rin Y va dung dich Z chia 3
cation kim loai. Cho Z phin ing véi dung dich NaOH du trong dicu kién
khong c6 khong khi, thu dugc 1,97 gam két tia T. Nung T trong khong khi
dé&n khoi lugng khong ddi, thu duge 1,6 gam chat rin chi chia mot chat duy
nhat. Gi4 tri cia m 1
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A. 6,48. B. 3,24, C. 8,64. D.9,72.
(Trich dé thi tuyén sinh Pai hoc kho'i A nim 2013 )
Huéng din giai:
AL 001 mol ., YAg+Z: AlY Nt Fe(OH),: xmol Fe,0,
Fe: a mol : Fe?: Fe™ (Fe(OH),: y mol :

Ta c6: 90.x + 107.y = 1,97 vi x +y = 2'1%:0’02 —x=y=0,01 mol.

Bdotoane :3.ns+2x+3y= I.ns, = na, =3.0,01 +2.0,01 + 3.0,01 = 0,08.
- Viym=0,08.108 = 8,64 gam = Pdp 4n C
Cau 2: Hbn hgp X gbdm FeO, Fe,0; va Fe;0,. Cho khi CO qua m gam X nung
néng, sau mot thdi gian thu dugc hdn hgp chdt rdn Y va hdn hgp khi Z. Cho
toan by Z vao dung dich Ca(OH), du, d&€n phan ng hoin toin, thu dugc 4
gam k&t tha. Mait khéc, hoa tan hoan toan Y trong dung dich H,SO, dic,
néng (du), thu dudc 1,008 lit khi SO, (dktc, sdn pham khit duy nhdt) va dung
dich chita 18 gam muéi. Gid tri ctia m 1a

A. 7,12 B. 6,80. C. 5,68. D. 13,52.
(Trich dé thi tuyén sinh Pqi hoc khéi B ndm 2013 )
Huéng din giai:

Cédch 1: Quy ddi hh thanh Fe va O

- D€ hi€u rd ban chdt hon ta c6 sd dd hdp thiic sau:
Fe (x)(f CO | Y (rin) | Y+ H,S0O, dic
O (y) Z (khi) | — 0,045 mol SO, + 18 gam mudi Fe,(SO,);
| Z + CaOH), — 0,4 mol CaCO;
DGi v6i bai todn 4p dung pp bdo toan e ta chi cin quan tim d€n trang théi

diu va cudi bd qua qué trinh trung gian. Ban dau Fe, O, C**, $*® Trang thai
cudi: Fe*, 0*, s, ¢+

T sodb tacéd: x = ng. = 2nFe7_(SO4)3 = 0,09 mol

Vi€t qué trinh cho nhin e

Fe —Fe* +3e o) +2e > 0%

0,09 3.0.09 y 2y

C* > C* +2¢ §% . 42e—>8™

0,04 0,08 0,045 0,09

Baotoane 3.0,09 +0.08 =2y + 0.09— y = 0,13 mol

Viym= mo+mp¢—13 16 +0,09.56 = 7,12 gam
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Cich 2:
C6 Fe (x mol); O (y mol)
nFe = 2n Fey(S0,); = 2.18: 400 = 0,09 mol
Bdo toane: 0,09.3 - 2.(y — 0,04) = 0,045.2 — y =0,13 mol
= m=0,13.16 + 0,09.56 = 7,12 gam = Ddp 4n A
Céu 3: Cho m gam bdt Zn vao 500ml dung dich Fe,(SO,); 0,24M. Sau khi céc
phdn ¥ng x4y ra hoan toan, khdi lugng dung dich ting thém 9,6 gam so véi
khdi lugng dung dich ban ddu. Gid tri clia m 1a
A.32,50 B. 20,80 C. 29,25 D. 48,75
(Trich dé thi tuyén sinh Pai hoc khéi B nim 2011 )
Huéng din giai
Ta ¢é: Moy (50,4); = 0,12 mol = nFe3+ = 0,24 mol

Zn + 2Fe* — Zn** + 2Fe

0,12 024 0.24
Zn + Fe’* > Zn™ + Fe
X ' X

Ta ¢6: Amyq ang = Mzn phin tng = M sinh ra
= 9,6 =(0,12 +x).65-56.x =>x=0,2
Vay: mgz, =(0,12 + 0,2).65 = 20,8 (g) = Dap 4n B.

Céu 4: Cho 2,7 gam hon hop bdt X gém Fe va Zn tic dung vdi dung dich
CuSO,. Sau mot thdi gian, thu duge dung dich Y va 2,84 gam chdt rin Z. Cho
toan b Z vao dung dich H,SO, (lodng, du). Sau khi cdc phén wng két thiic
thi khoi lugng cha't rin gidm 0,28 gam va dung dich thu dudc chi chia mot
mudi duy nh4t. Phn trim kh6i lugng ctia Fe trong X 1a:

A.58,52% B.51,85% C. 48,15% D. 41,48%
( Trich dé thi tuyén sinh Pai hoc khé'i A nim 2011)
Huéng din giai
* Cach 1:

Zn c6 tinh khit manh hon Fe, Zn sé phén tng véi dung dich CuSO, trudc.
Theo dé: hon hogp rdn Z phén ting véi dung dich H,SO, lodng thu dugc 1
mudi duy nh&t = trong hdn hop rin Z ¢6 Cu va Fe du.
Vay mg. gy = 0,28(g) va me, = 2,84 - 0,28 = 2,56 ().
Ta c6: khdi lugng hdn hgp X phan tng véi Cu®™ = 2,7 - 0,28 = 2,42 (g).
Goi nz, = X mol; ng, pg =y mol.

Zn + CuSO; — Cu + ZnSO,

X X
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Fe + CuSO, — Cu + FeSO,

y y

65x + 56y =2,42 N x=0,02
64x + 64y =2,56 y=0,02

= M vade = 0,02.56 + 0,28 = 1,4 (g)

= %Fe = %.IOO% =51,85% = Pap an B.

)

Ta c6 hé: {

* Cach 2:
Vi Z + H,SO, chi chtta mét mudi = Zn hét, Fe du
56x+65y+0,28=2,7  [y=0,02
= =
64y + 64x + 0,28 =2,84 x=0,02

56x +0,28

%Fe = .100=51,85% => D4p 4nB.

Chu 5: Nung m gam hdn hgp X gém FeS va FeS, trong mdt binh kin chifa
khong khi (2m 20% thé tich O, vi 80% thé tich N) d&n khi céc phan tng
x4y ra hoan toan, thu dugc mot chdt rin duy nha't va hén hgp khi Y ¢6 thanh
phin thé tich: 84,8% N,, 14% SO,, con lai 1a O,. Phan trim kh&i lugng cia
FeS trong hdn hgp X 1a

A.42,31%. B. 59,46%. C. 19,64%. D. 26,83%.
(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2011)
Huéng din gidi
* Cach1:

Gi4 st ban ddu c6 1 mol kh(‘)ﬁg khi = n02 =0,2 mol; nN2 = (0,8 mol.
N, khdng chdy nén trong hon hgp Y: ny, = 0,8 mol

=ny=0,8. é—@g— =(0,9434 mol.

b

14
= Ngo, wong v = 0,9434. 0 = 0,132 mol.

Phén &ng: 2FeS + %OZ — Fe,O; + 250,

2F6S2 + '151—02 — Fe,05 + 4S0,

Dua vao pt ta thd'y 2 mol hén hgp X chdy thi AV = 1,5 mol
Viy: x mol hdn hgp X chdy thi AVT =1 - 0,9434 = 0,0566 mol.
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X = 9’—(—)—5—9—6—% =0,0755 mol.

1)

Goi ng.s = X mol; nFeS2 =y mol

=0,0 =0,01
Ta o6 hé pt: {X-I—y 0 755:>{x 9

x+2y=0,132 |y =0,0565

= %FeS = 0.015.88 .100 =19,64% => Pap an C.
0,019.88 + 0,0565.120

* Cach 2: Chon

Vso, =14
Vv, =848V, . =228 1) Vo o =21,2-1,2=20
Ny =8B Voya) =TT 40 = Voy(pu) TEHET LSS
Vo, (an =100~ (84,8 +14) = 1,2

2FeS +3,50, — Fe, 0, +2S0, } . {3, 5% +5,5y =20 . {x =1

2FeS, +5,50, = Fe,0, +4S0, | |2x+4y =14 y=3
> GoFeS=—25%2 1009 =19,64% => Pap &n C.
88x2+120x 6

Cau 6: Hoa tan hdn hgp bot gobm m gam Cu va 4,64 gam Fe;0, vao dung dich
H,SO, (loing, rat du) sau khi cdc phdn @ng két thiic chi thu dugc dung dich
X. Dung dich X 1am m4t mau vira dd 100ml dung dich KMnO, 0,1M. Gi4 tri
cia m la:

A. 1,24 B.3,2 C.0,64 D. 0,96
(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2011)
Huéng din gidi
* Cédch 1: Ta cé: Dp o = 0,02 mol; Dmno, = 0,01 mol.

Fe304 + 4HQSO4-—) FeSO, + Fez(SO4)3 + 4H20
Hay Fe;04 + 8H' — Fe™ + 2Fe™ + 4H,0

0,02 0,02 0,04
Cu + 2Fe* — Cu** + 2Fe*
X 2x

* dd X phdn @ng vdi dung dich KMnOy:
10FeSO,; + 2KMnO4 + 8H,SO4 — 5Fex(SOy4); + 2MnSO, + K;,SO4 + 8H,O
0,05 0,01
= 0,02 +2x =0,05 = x=0,015 = mc, = 0,96 (g) => Pap an D.
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* Cdch 2: Sddd: Cu+ Fe,0, + KMnO, —> Cu*'+ Fe’"+ Mn*'
Ap dung PLBT e ta c6: 2'624 + l'nFe304 = 5.nKMnO4 = m=0,96

= Pap an D. r

Céu 7: Cho 19,3 gam hdn hop bdt gdbm Zn va Cu cé i 1& mol twong tng 1a 1 :
2 vao dung dich chita 0,2 mol Fe,(SOy)s. Sau khi cdc phan @ng xdy ra hoan
toan, thu dugc m gam kim loai. Gid tri cia m la

A. 6,40. B. 16,53. C. 12,00. D. 12,80.
(Trich dé thi tuyén sinh DPai hoc khé'i A ndm 2010)
Huéng din giai

Goi x 1a s& mol cda Zn thi s6 mol clia Cu la 2x = 65x + 64.2x = 19,3 (1)
= x=0,1 = ng=0,1;n¢,=0,2; nFe ™" =0,4.
Zn khit manh hon Cu nén s& phan ting vdi Fe’* trudc.
Céc phan ing: Zn+ 2Fe’ — 2Fe” + Zn™*
0,1 0,2
=03 con= 0,4 - 0,2 = 0,2 mol nén ti€p tuc xdy ra phan ¥ng:

Cu + 2Fe™ 7 2Fe™ + Cu™

0,1 0,2

Nén s6 mol Cudula 0,1 = m = 6,4 (g)
= Pap dn A.

Cau 8: P€ luyén dudc 800 tdn gang c6 ham lugng sit 95%, cAn diing x tAn
quing manhetit chita 80% Fe;0, (con lai 1a tap chdt khong chita sit). Biét
rdng lugng sdt bi hao hut trong qud trinh sin xuat 1a 1%. Gi4 tri ctia x 1a:

A. 959,59 B. 1311,90 C. 1394,90 D. 1325,16
(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2011)
Huéng din gidi
Ta cé: mg. = 800.95% = 760 tan
Sd d6: Fe;0, —> 3Fe

232 3.56

’ = Y, N
X = 7 tin «122% 760 t&n

. 760.232 100
3.56
1060,125.100
- mgang =
mum(,; 80
= D4p 4n D.
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Céu 9: Hoa tan 25 gam hdn hgp X gdm FeSO, va Fe,(SO4); vao nudc, thu dude
150ml dung dich Y. Thém H,SO, (dw) vao 20ml dung dich Y rdi chudn do
toan bd dung dich nay biing dung dich KMnO, 0, lM th1 dung hét 30ml dung
dich chuén. Phin trim khdi lugng FeSO, trong hon hdp X Ia
A.13,68% B. 68,4% C.9,12% D. 31,6%

(Trich dé thi tuyén sinh Pai hoc khéi B niim 2011 )
Huéng din giai

Ta c6: nKMnO4 =3.10"* mol

10FeSO, + 2KMnO, + 8H,SO, — 5Fe,(S0,); + 2MnSO, + K,SO, + 8H,0
0,015 3.107
150.0,015

Trong 150 ml dung dich Y ¢6: Neso, v =0,1125 mol
= %FeSO, = —O—’l——l%'ls—%.IOO% =68,4% = Dap an B.

Céu 10: Hoa tan hoan toan hdn hgp X gém 0,2 mol Fe va 0,2 mol Fe,0; vao
dung dich axit H,SOy loang (dw), thu dugc 2,24 lit khi (dktc) va dung dich Y.
Cho lugng du dung dich NaOH vao dung dich Y, sau khi phdn tng xay ra
hoan toan thu dugc m gam k&t tha. Gid tri nhé nhat cia m la:

A. 54,0 B. 59,1 C. 60,8 D.574
(Trich dé thi tuyén sinh Cao ddng nam 2011)
Hudng din giai

Ta co: n, =0,1 mol
2

Fe + H,SO; — FeSO; + H,

0,1 mol 0,1 mol 0,1 mol

= Nrege = 0,1 mol

Fe,03 + 3H,S0,4 — Fey(S04); + 3H,0
0,2 mol 0,2 mol

= nFe3 + = 0,4 mol

Phin @ng: Fe + 2Fe* — 3Fe?
0,1 02 0,3
Vay trong dung dich Y ¢6 Fe**: (0,1 + 0,3) = 0,4 mol
Fe’*: (0,4 - 0,2) = 0,2 mol
* dd NaOH +dd Y:
Fe’* + 20H — Fe(OH),!
0,4 0,4
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Fe** + 30H — Fe(OH);d

0,2 ‘ 0,2
= Gi4 tri nhd nhitctia m=0,4.90 + 0,2.107 = 57 ,4g
= Pap anD.

Céu 11: Khit hoan toan m gam oxit M, O, cn vira dt 17,92 lit khi CO (dktc), thu
dugc a gam kim loai M. Hoa tan hét a gam M béng dung dich H,SO, dic néng
(dv), thu dudc 20,16 1it khi SO, (sin phdm khir duy nhit, & dktc). Oxit M,O, 12

A. Cr203. B. FeO. C. FC304. D. CrO.
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2010)
Huéng din gidi

Ta ¢6: nco= 0,8 mol; nSO2 = 0,9 mol

Goinla héa triciakimloaiM (1<n<3)
— Trong phan Ung gitta M v6i H,SO, dic, M 1a chdt khit nhudng electron,
H,SO, dic 1a chat oxi héa nhan electron.

+6 +4
M - ne > M™ S +2e—> S
_l,_§ 1,8 1,8 0,9
n

— Trong phdn ¢ng khi oxit kim loai bdi CO ta ludn cé:
1,8

29a. X
No(rong oxity = Nco = 0,8 mol = ti le —=—= =—
y ng 08 4n

— Duva vao cdcdip 4ntathiyn=2hoicn=3

+ Néun=2= 2= —2 (loai vi khong c6 ddp 4n phu hdp)
y .

+ Néun=3>

< |
W

. = Pdp dn C.

Cau 12: HOn hop X gdm CuO va Fe,0s;. Hoa tan hoan todn 44 gam X bing
dung dich HCI (du), sau phdn @ng thu dugc dung diéh chita 85,25 gam mudi.
Mit khdc, n€u khit hoan todn 22 gam X biing CO (du), cho hdn hgp khi thu
dudc sau phdn dng 10i tir tf qua dung dich Ba(OH), (du) thi thu dugc m gam
két tha. Gi4 tri cia m 1
A. 76,755 B. 73,875 C. 147,750 D. 78,875

(Trich dé thi tuyén sinh Pai hoc khdi B nim 2010)

382



Cty TNHH MTV DVVH Khang Viét

Huéng din giai

Ta ¢6: neyo = X mol; nFc’O‘ =y mol

= 80x + 160y = 44 ¢S
Pi: CuO + 2HCl1 — CuCl, + H,O

X X
Fe,0; + 6HClI — 2FeCl; + 3H,0 -
y 2y
= 135x + 162,5.2y = 85,25 2)

T (1),(2) = x = 0,15 mol; y = 0,2 mol
= Nogong bh x) = 0,15 + 0,2.3 = 0,75 mol
— Trong 44 (g) hh X thi ngo = 0,75 mol
Viy trong 22 (g) hh X thi no = 0,375 mol
~ Trong phéan tng khit oxit kim loai bdi CO ta ludn c6:
Do, = Nogrong oxiy = Nco = 0,375 mol

=Ng,co, = Nco, = 0,375 mol = Mp,co, = 73,875g = Pdp 4n B.

Cau 13: Cho a gam Fe vao 100ml dung dich hdn hgp gdm HNO; 0,8M va

Cu(NOs); 1M. Sau khi cdc phan ¢ng x4y ra hoan toan, thu dugc 0,92a gam

+5
hdn hgp kim loai va khi NO (sin pham khtt duy nha't ctia N). Gid tri ciia a 12

A. 8,4 B.5,6 C. 11,2 D. 11,0
(Trich dé thi tuyén sinh Cao ddng ndm 2010)
Huéng din giai

Ta c6: nHNO3 = 0,08 mol nH+ = (0,08 mol
nCu(NO3)2 =0,lmol = nCu2+ =0,1 mol
n _=0,28 mol
NO3
Pu: Fe + 4H" +NO; —Fe’ + NO +2H,0
0,02 0,08 0,02
Fe + 2Fe* —3Fe*
0,01 0,02
Fe + Cu** —>Fe* + Cu
0,1 0,1 0,1

Ta Cé: MEe dy = Mpe ban diu — Mpe pr = a-— 071356 =a-— 7128
= M kim loai sau pit = Mg g + Moy = 0792‘3 =a- 7928 + Oa164 =>a=11
= Pap an D.
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Céu 14: Cho 29,8 gam hdn hgp bdt gdbm Zn va Fe vio 600ml dung dich CuSO,
0,5M. Sau khi cdc phdn @ng xdy ra hoan toan, thu dugc dung dich X va 30,4
gam hdn hgp kim loai. Phin trim vé khéi lugng ciia Fe trong hon hgp ban
dau la

A.56,37% B. 37,58% C. 64,42% D. 43,62%
(Trich dé thi tuyén sinh Cao ddng ndm 2010)
Huéng din giai

Ta c6: nCus04 = 0,3 mol

Theo dé&: sau phin Wng thu dugc hh kim loai => Zn, Cu®* phan ttng h&t Fe du
Zn + Cu** — Zn® + Cu
X X X
Fe + Cu** — Fe’* + Cu
0,3-x 0,3-x 0,3-x
Myipg = Mcy — Mzy — Mpe phin ang = 0,3.64 — x.65 — (0,3 — x).56 = x = 0,2 mol

= %Zn = %2'—25.100% =43,63% = %Fe = 100% — 43,63% = 56,37%

= Pdp dn A.

Cau 15: Cho 6,72 gam Fe vao 400ml dung dich HNO; 1M, dé&n khi phdn @ng
x4y ra hoan toan, thu dugc khi NO (sdn phdm khit duy nh4t) va dung dich X.
Dung dich X c6 thé hoa tan t8i da m gam Cu. Gid tri cha m la:

A. 1,92, B. 0,64. C. 3,84. D. 3,20.
' (Trich dé thi tuyén sinh Pai hoc khdi A)
Huéng din gidi

Tacé :np.=0,12mol ; nHNO3 = 0,4 mol

Fe + 4HNO;— Fe(NOs); + NO + 2H,0

0,1 04 0,1

= Ne gy = 0,02 mol.

Do Fe du nén tiép tuc xay ra phan Umg:

Fe + 2Fe(NO;); — 3Fe(NO;),

0,02 0,04 0,06

= S6 mol Fe(NO3)s 4, = 0,1 — 0,04 = 0,06(mol)
Viay: dd X gém Fe(NOs); : 0,06 mol va Fe(NOs), : 0,06 mol
Phan Gng hoa tan Cu cua dd X:

Cu + 2Fe(NO;); — Cu(NO;3), + 2Fe(NO»),
0,03 0,06

= mc,=0,03.64 =1,92 (g) = DPdpanA.
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Céu 16: Hoa tan hoan toan 20,88 gam mdt oxit sit biing dung dich H,SO, dic,
néng thu duge dung dich X va 3,248 lit khi SO, (si4n ph&m khir duy nhit, &
dktc). C6 can dung dich X, thu dugc m gam mudi sunfat khan. Gi4 trj ciia m
la

A.522. B. 48.4. C. 54,0. D. 58,0.
(Trich dé thi tuyén sinh Pai hoc kho'i B)
Huéng din giai

Ta c6: ng, = 0,145 mol

2
Quy dbi 20,88g oxit st Fe,O, thanh 20,88g Fe va O
Goi ng. = x mol; np = y mol

Qu4 trinh nhuong e: Fe - 3e — Fe’*

X  3x
s} 2
Qud trinh nhdne: O + 2¢e - O
y 2y
+6 ’ +4
S + 2¢ —» SO,
0,29 0,145

Ap dung DL bdo toan e, ta c6: 3x =2y + 0,2 = 3x — 2y = 0,29 (1)
Mitkhdc: 56x + 16y = 20,88 (2)

Ta () va(2)=>x=0,29; y=0,29

Muéi sinh ra 12 mudi Fe,(SO);. Ap dung BL bao toan nguyén 4 ta c6:

1
nFez(SO4)3 = —2—an =0,145 mol = mFeZ(SO4)3 =0,145.400 = 58 (g)

= Dap an D.

Céu 17: Cho 2,24 gam bt st vao 200ml dung dich chita hén hdp gdm AgNO;
0,1M va Cu(NOs); 0,5M. Sau khi cdc phdn Gng x4y ra hoan toan, thu dugc
dung dich X va m gam chdtrdn Y. Gid tri cia m 1a:

A. 2,80. B. 4,08. C. 2,16. D. 0,64.
(Trich dé thi tuyén sinh Pai hoc khé'i B)
Huéng din giai
2,24

Ta c6: np, = —5(—5—— = (0,04 mol; nAgNO3 = 0,02 mol; nCu(NO‘%)2 =0,1 mol

Khi cho Fe vao dd gdm AgNO; va Cu(NOs),, Fe phéan tng véi AgNO; trudc.
Fe + 2AgN(: — Fe(NOs), +2Ag
0,01 0,62 0,02
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= D con lai = 0,04 -0,01 = 0,03 mol
Fe + CU(NO3)2 — FC(NO3)2 + Cu
003 003 0,03

= DyNog), do = 0,1 - 0,03 =0,07 mol

V4y: chét rdn gébm Ag: 0,02 mol va Cu : 0,03 mol
= My, = May + Me, = 0,02.108 + 0,03.64 = 4,08 (g) = Pdp an B.

Cau 18: Cho m gam hon hop X gdm FeO, Fe,0;, Fe;04 vao mdt lugng vira di
dung dich HC1 2M, thu dugc dung dich Y c¢6 ti 1& s6 mol Fe?" va Fe’" 1a 1: 2.
Chia Y thanh hai phin bing nhau. C6 can phin mot thu dugc m; gam mudi
khan. Suc khi clo (dv) vao phan hai, ¢ can dung dich sau phdn ¥ng thu dugc
m, gam mudi khan. Bi€t m, — m; = 0,71. Thé tich dung dich HCI da duing 1a
A. 160ml B. 80ml C. 240ml D. 320ml

Huéng din gidi:
Qui d4i hdn hop X gdm FeO, Fe,0s, Fe;0, thanh hdn hop X gdm FeO, Fe,0;.
FeO + 2HC! — FeCl, + H,O (1)

0,08 0,04
F6203 + 6HCl — 2FCC13 + 3H,0 (2)
0,24 0,08
+ [ FeCl, p1 2 1 g (FeCly, FeCly)
ddyY gom +ClL du
‘ FeCl; P2 m mp g F€C13

Ap dung DL bao toan khéi lugng ta cé:

. 0,71 _
Mg, = m,-m, =0,71g = Ny, = TRl 0,01 mol

2FeCl, + Clz — 2FCC13

0,02 0,01
Theo dé: nFeer : nFe3+ =1:2=> nFeCIB = 0,04 mol

Viy ddY c¢6 0,04 mol FeCl, va 0,08 mol FeCl,

Theo ptptr (1),(2) ta c6: ZnHCl =0,08 + 0,24 = 0,32 mol

= Vdd HCl= 0,32 2= 0,16 (li[) = 160ml = Dép an A. M
Cau 19: Cho m gam Mg vao dung dich chita 0,12 mol FeCl;. Sau khi phin tng

x4y ra hoan toan thu dudc 3,36 gam chit rin. Gid tri ciia m la

A. 5,04 © B.4,32 C. 2,88 D. 2,16
(Trich dé tuyén sinh Cao ddng khdi A,B)
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Huéng din gidi
Khi cho Mg vao dd FeCl;, phan (rng xay ra theo trinh tu :
Mg + 2FeCl; — MgCl, + 2FeCl, (D)
0,06 0,12 0,12
Mg + FeCl, — MgCl, + Fe 2)
0,06 0,06

Sau khi phéan tng xay ra hoan toan thu duoc my, = 3,36g. A
Ching t6 phan Gng (2) c¢6 xay ra.
Theo pt ptr (1): Deeci, = Decl, =0,12 mol

Gid sif sau pit (2), FeCl, hét = ng = np.;, =0,12 mol

= My, = Mpe = 0,12.56 = 6,728 < Mygy gé cho = 3,36
Diéu d6 chimg t6 FeCl, chua hét = Mg hét

Vay: 3,36g chit rén 13 cta Fe = Npe = % = 0,06 mol
Theo ptp &r (1),(2) ta ¢6: 2npy, = 0,06 + 0,06 = 0,12 mol
= my, =0,12.24 = 2,88 (g) = Pép 4n C.

Céu 20: Nung mot hén hop rdn gdm a mol FeCO; va b mol FeS, trong binh kin
chta khong khi (dw). Sau khi cdc phdn ng x4y ra hoan toin, dua binh vé
nhiét dd ban du, thu dudc chdt rin duy nhat 1a Fe,0; va hdn hgp khi. Biét
4p sudt khi trong binh trudc va sau phdn ¢ng bing nhau, méi lién hé giita a
va b 1a (bi&t sau cdc phan ¢ng, lwu huynh & mic oxi héa +4, thé tich cic chat
rin 12 khong dang ké€). »

A a=0,5b. B.a=b. C.a=4b. D.a =2b.
(Trich dé thi tuyén sinh Pai hoc khdi B)
Hudéng din giai
4FeS, + 110, —"s 2Fe,05 + 850, (1)
p b 2b
4
2FeCO; + %oz %, Fe,0, + 2C0, ) v
a
a — a
4

Phdn dng (1) lam gidm: l—élt—b — 2b =0,75b mol khi
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Phan tng (2) lam ting: a — % = 0,75a mol khi

Theo d€ bai 4p suat trudc va sau phdn Wng khdng thay ddi
=> S6 mol khi tiing va gidm biing nhau.
'Hay: 0,752 =0,75b = a=b = Dép 4n B.

Céu 21: Cho 9,12 gam hdn hdp gdm FeO, Fe,0,, Fe;0, tic dung v6i dung dich
HCI du. Sau khi cdc phidn dng xdy ra hoan toan, thu dugc dung dich Y. C6
can Y thu dugc 7,62 gam FeCl, va m gam FeCl,. Gi4 tri cia m 1a:

A. 9,75 B. 8,75 C. 7,80 D. 6,50.
(Trich dé thi tuyén sinh Pai hoc khdi B)
_ Huéng din giai .

Xem Fe;0, 1a FeO.Fe,0s.
Ta c6: Dpecy, = %2672 = 0,06 (mol)
FeO + 2HClI — FeCl, + H,O

0,06 0,06
= D 0, = 2.12-0,06.72 12606'72 = 0,03 (mol)
Fe,O; + 6HCl — 2FeCl; + 3H,0

0,03 0,06
= Mgy, = 0,06.162,5 = 9,75(g) = DPap an A.

Céu 22: Thé tich dung dich HNO; 1M lodng it nhit cAn diing d€ hoa tan hoan
todn mot hdn hop gdm 0,15 mol Fe va 0,15 mol Cu la: (Bi&t phdn tUng tao
chdt khit duy nhi't 1a NO) .

A. 1,0 1it B. 0,6 lit C. 0,8 1it D. 1,2 1it.

. Huéng din gidi
Fe + 4HNO; — Fe(NOs3); + NO + 2H,0
0,15 0,6 0,15
Cu + 2Fe(NOs); = 2Fe(NOs); + Cu(NOs),
0,075 0,15 ’
3Cu + 8HNO; — 3Cu(NO;), + 2NO + 4H,0
0,075 0,2
S& mol HNO; cin diing 14: 0,6 + 0,2 = 0,8 mol
Thé tich dung dich HNO; 1M cAn diing 1a: Vimo, = 08 _ 0,8 ()

= DPép4nC.
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Cau 23: P& hoa tan hoan toin 2,32 (g) hdn hgp gdm FeO, Fe;0, va Fe,0;
(trong d6 s& mol FeO bing s& mol Fe,0s), cAn ding vira di V lit dung dich
HCI1 IM. Gi4 tri cia V la:

A. 0,08 B.0,18 C. 0,23 D. 0,16.
Huéng din giai
Vi 56 mol FeO bing s6 mol Fe,0; nén quy d8i hdn hgp FeO, Fe;0, va Fe,0,
thanh Fe;0,.
Ta c6: Nge,0, = —22—3?—’:—22— = 0,01 mol
Phudng trinh phan @ng:
Fe;O, + 8HClI — FeCl, + 2FeCl; + 4H,0

0,01 0,08
= Vyo = 9’-19?- =0,08 lit = P4p 4n A.

Céu 24: Cho hdn hgp gbm 2,7 (g) Al va 5,6(g) Fe vio 550ml dung dich AgNO;
IM. Sau khi cdc phdn @ng x4y ra hoan toan thu dudc m (g) chi't rin. Gid tri
clia m 1a: (biét thit tf trong diy thé dién héa Fe’*/ Fe’* ding trudc Ag'/Ag).
A.594 B. 64,8 C.324 D. 54,0.

Huéng din giai

* Cach1:

Ta c6: na =0,1 mol va ng. =0,1 mol; nAgNO3 =0,55.1=0,55 mol

Khi cho Al va Fe vao dung dich AgNOs, Al phin ng v6i AgNOs tru6e; hét
Al, Fe mdi phéan tng.

Al + 3AgNO; — AINO;); + 3Ag (1)
01 03 0,3

=Con 0,55 - 0,3 = 0,25 mol AgNO; phan @ng vdi Fe.

Fe + 2AgNO; — Fe(NOs), + 2Ag (2)
0,1 0,2 0,1 0,2

= AgNO;du: 0,25 - 0,2 = 0,05 mol, ti€p tuc x4dy ra phdn dng:
AgNO; + Fe(NOs;), — Fe(NO;); + Ag 3)
0,05 0,05

Theo phuong trinh phén @ng (1), (2), (3) ta cé:
na; =0,3+ 0,2 + 0,05 =0,55 mol

my, = 0,05.108 = 59,4 (g)

= Déap an D.
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* Cach2:
Khi cho hdn hgp Al, Fe tdc dung véi AgNOs, Fe c6 thé bi oxi héa l1én Fe**
(néu AgNO; dur).

- Qud trinh nhudng electron:

0 +3
Fe - 3¢ —— Fe
0,1 0,3
0 +3
Al — 3e —— Al
0,1 0,3

- Qua trinh nhin electron:
Ag" + le - Ag
0,55 0,55
Ta thdy: n. phyong = 0,6 mol > n, ypzn= 0,55 mol
= -AgNO; h&t = Nag = Dppno, = 0,55 mol

= ma, =0,55.108 = 59,4 (g) = DPédp 4n D.

C.BAITAP AP DUNG

Céu 1: Cho 11,36 gam hdn hgp gém Fe, FeO, Fe,0; va Fe;0, phin ng hét véi
dung dich HNO; lodng du, thu duge 1,344 lit khi NO (sin phd&m khi duy
nha't) & (dktc) va dung dich X. C6 can dung dich X thu dugc m gam mudi
khan. Gi4 tri cha m 1a:

A. 38,72 B. 35,50 C. 49,09 D. 34,36.
Huéng din gidi
* Cach1:
Ta c6: nyg = —12—%4:;‘1 = 0,06 mol

Sd dd phén tng:

Fe, FeO, Fe,0;, Fe;0, + HNO; — Fe(NOs); + NO + H,0
Goi x 12 s6 mol Fe(NOs);

Ap dung dinh luit bio toan nguyén 6 N, ta c6:

nN (trong HNO3) = nN (trong Fe(NO3)3) + nN (trong NO) = (3X + 0’06) mol
A A ~ 1 1
Duva vao so do ta thdy: Ny o= ”2'“HN03 = —5(3x + 0,06) = (1,5x + 0,03) mol
Ap dung dinh ludt bio toan khdi ludng, ta c6:
Mph + MpyNo, = MEeNo,), T Mo+ Mhy0
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= 11,36 + (3x + 0,06).63 = 242x + 0,06.30 + (1,5x + 0,03).18
= x=0,16 mol = MEeNO,); = 0,16.242 = 38,72 (g)

= Pap an A.

Ciach 2:

Quy d8i hdn hdp Fe, FeO, Fe,0; , Fe;0, thanh Fe va Fe,0s.
Fe + 4HNO; - Fe(NO3); + NO + 2H,0

0,06 0,06 0,06
= o, = 11,36160606.56 — 0,05 mol
Fe,O; + 6HNO; — 2Fe(NOs); + 3H,O
0,05 0,1
Vay: mupus = (0,1 +0,06).242 = 38,72 (g)
= Pdp an A.
Cach 3:

Xem hdn hgp Fe, FeO, Fe,0; , Fe;0;4 chi éém 2 nguyén t§ Fe va O.
Fe:x mol +HNoO, {FG(NOx ), :x mol
3 3):

Ta c6 sd dd:
NO

O :y mol
Tacé :56x + 16y =11,36 (1)

0 +3
Qud trinh nhudng electron: Fe — 3¢ —— Fe
X 3x
-2
Qud trinh nhan electron: O + 26 —— O
y 2y
+5 +2
N + 3¢ —— N
0,18 0,06

Ap dung dinh ludt bdo toan electron, ta ¢6: 3x = 2y + 0,18 (2)
Tu (1) va (2) = x=0,16 mol va y = 0,15 mol.
= mFC(NOz)B =0,16.242 = 38,72 (g) = DPap an A.

Cau 2: Cho V lit hdn hgp khi & (dktc) gdbm CO va H, phin tng v6i mot lugng du
hén hgp rdn gdbm CuO va Fe;O, nung néng. Sau khi cdc phin ¢ng xay ra hoan
toan, khdi lugng hdn hdp rin gidm 0,32g. Gi4 tri ctia V Ia:
A. 0,448 B.0,112 C. 0,224 D. 0,560.

(Trich dé thi tuyén sinh Pai hoc khdi A)
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Huéng din gidi
Khi khit CuO, Fe;04 bing CO va H, thi CO va H, l4y oxi trong céc oxit nén
kh&i lugng hdn hop rdn gidm 0,32(g) chinh 1a khéi lugng oxi cha cdc oxit.
Va trong phdn &ng khir cdc oxit kim loai bdi CO, H, ta ludn c6:

0,32

nH2 +CO = nO(lrong()xit) = 16 = 0’02 (m()l)

= Vi, rco = 0,02.22,4 = 0,448 lit = Déip én A.

Cau 3: Nung néng m gam hdn hgp Al va Fe,0; (trong mdi trudng khéng cé
khong khi) dén khi phdn ng x4y ra hoan toan, thu dugc hdn hdp rin Y. Chia
Y thanh hai phdn biing nhau:
* Phan 1: tdc dung vé&i dung dich H,SO, loang du, sinh ra 3,08 lit khi H, (dktc).
* Phan 2: tic dung vdi dung dich NaOH du, sinh ra 0,84 lit khi H, (dktc). Gid
tri cia m 1a:
A. 2275 B. 21,40 C. 29,40 D. 29,43.
(Trich dé thi tuyén sinh Pai hoc khdi)
Huéng din gidi
Phin 2 phdn tng véi NaOH c6 khi H, bay ra, chiing t§ sau phin tng
nhié€t nhdém thi Al con du = Fe,0; hét.

Phan2: Al + NaOH + H,0 — NaAlO, + —;-Hz’?

0,025 9_,_%4_1_ = 0,0375 mol
224
Phin1: n, = 3,08 _ 0,1375 mol
2 224
2Al1 + 3H,SO, — Al(SO.,); + 3H,
0,025 0,0375

= S8 mol H, do Fe tdc dung v6i H,SO, : 0,1375 - 0,0375 = 0,1 mol
Fe + H,SO; — FeSO; + H,

0,1 0,1

Phan {ng nhiét nhdm:

2A1 + Fe03 — s ALO; + 2Fe

0,1 0,05 0,1

= m=ma+ Mg o = [0, +0,025).27 +0,05160] x 2=22,75 (g)

= DPap an A,
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Céu 4: Cho 4,48 lit khi CO (dktc) tir tir di qua 6ng st nung néng dung 8 gam mdt
oxit sit d€n khi phdn @ng xdy ra hoan toan. Khi thu dugc sau phén ing c6 i
khdi so vdi hidro bing 20. Cong thiic ctia oxit sit va % vé& thé tich cta khi
CO; trong hdn hgp khi sau phan tng la:

A. FeO; 75% B. Fe,05; 75% C.Fey)03;,65%  D. FesOy; 75%.
Huéng din giai
4,48
Ta ¢6: ncopandiv = —— = 0,2 mol
CO ban d 22’4

Myt =202 = 40 < Mo, =44 = hdn hdp khi sau phén ting c6 CO du

Goi ncopy = X Mol=> ncogw = 0,2 — x
Trong phén tng khit oxit sit bing khi CO, ta ludn c6:

No (trong oxit) = Nco = nCOz = X mol

28(0,2- x) +44x

Ta c6: =40 = x =0,15 mol
0,2-x) +x
= %CO, = 222 4100% = 75%
No (rong oxin = X = 0,15 mol = NE¢ (trong oxit) = 8;05,;—5“‘];9 = 0,1 mol

Goi cong thic oxit sit 1a Fe,O,

X nFC _ O,l

e = 2 = Oxit Fe,0O; = DPap 4n B.
y ng 0,15 3

Céu 5: Hoa tan hoan toan 8,64 gam mot oxit sit trong dung dich HNO; thu dudc
0,896 lit khi NO (dktc) duy nhat. Oxit sit d6 la:
A.FeO B. Fe,04 C. Fe;04 D.Cia AvaC.
Huéng din giai
Trong oxit Fe,O,, s6 oxi héa clia Fe 1a +2y/x.
Ap dung phuong phdp bdo toan electron, ta c6:

+2y/x 2)’ +3
- Fe,O, 1a chdtkhl: x Fe - x3-=) ——> xFe
X
8,64 8,64 (3x-2y)
56x+16y  56x+16y
+5 +2
- HNO;la chdtoxihéa: N + 3e ——> N
0,12 0,04
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8,64.(3x —2y)
56x +16y

Vay oxitla FeO = Pap an A.

Ta c6: =0,12 = 72(3x - 2y) =56x + 16y = x =Yy

Cau 6: C6 mot loai oxit sit ding dé luyén gang. N&u khit oxit sit ndy bing
cacbon oxit & nhiét dd cao ngudi ta thu dugc 0,84 gam sdt va 0,448 lit khi
CO; (dktc). Cong thirc hda hoc cia loai oxit sdt néi trén la:

A. F6203 B. F‘B3O4

C. FeO D. Khong xdc dinh dudgc.
Huéng din gidi

Ta thdy, CO 1dy O ciia oxit dé tao CO,, do dé:

0,448
Do (trong oxity = Bco = Bco, = 2.4 = 0,02 mol
4
Np, = 9—§— = 0,015 mol
56

n, 0,015 3

n, 002 4

Viy cOng thic ctia oxit 1a Fe;0, = DPdp 4n B.
Cau 7: P& hoa tan hoan toan 10,8 gam oxit sit can vira di 300ml dung dich HCI
IM. Oxit sdt la:

A.FeO B. Fe,05 C. Fe;04 D.C4 AvaC.
Huéng din gidi
Theo dinh luat bao toan dién tich, CI” thay th& O trong oxit nén:
1 1
nO (trongoxit) = EnClw = EnHCl = 0’15 mol
n. = moxil —m()xi — 10’8 _ 0’1516 =0.15 mol
Fe 56 56 '
Ng, 0,15 1
n, 015 1

Vay: Cong thitc phin t& 1a FeO = Péap 4n A.
Céu 8: Hoa tan h8t m gam h8n hdp gdm FeO, Fe;0, va Fe,05 ¢6 s8 mol bing
nhau trong dung dich HNO; thu dudc 2,688 lit NO (dktc). Gid tri cia m la:
A. 70,82 gam B. 83,52 gam C. 62,64 gam D. 41,76 gam.
Huéng din gidi

2,688
Ta ¢cé: ny= —— = 0,12 mol
NO 924

1)
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Goi s8 mol clia mdi oxit 1a x mol. Xem Fe;0, 1a hdn hop FeO va Fe,0s.
Do d6, hdn hgp gdm FeO va Fe,0; déu 2x mol.
Khi tdc dung v6i HNOj; chi ¢6 FeO tham gia phdn ng oxi héa khit tao NO.

+2 +3

Fe - le —— Fe

2x 2x

+5 +2

N + 3¢ ——> N
0,36 0,12

2x =0,36 = x=0,18 mol.
m=mg. + Mg, 0, = 2.0,18.(72 + 160) = 83,52g = Pdp an B.

Céu 9: Cho miéng sit ning m gam vao dung dich HNOs, sau phan tng thiy c6
6,72 lit khi NO, (dktc) thodt ra va con lai 2,4 gam cha't rin khong tan. Gid tri
ciamla:

A. 8,0 B.5,6 C. 10,8 D. §.,4.
Huéng din giai

672

=i

Sau phan ng sit con du nén da cé cdc phin tng:

Ta c6: nNO2 0,3 mol

Fe + 6HNO; —' 5 Fe(NOy); + 3NO, + 3H,0

0,1 0,1 0,3
Fe + 2Fe(NOs); —— 3Fe(NOs),
0,05 0,1

Lugng sdt & cd 2 phan tng 1a np, = 0,1 + 0,05 = 0,15 mol
m=0,15.56 +2,4=10,8 (g)
= PdpanC.

Cau 10: Hoa tan hoan toan hdn hgp gdm a mol FeS,; 0,5a mol FeS va 0,06 mol
Cu,S vao axit HNO; (vira di), thu dugc dung dich X (chi chira 2 mudi sunfat)
va khi NO duy nhi't. Gi4 tri cia a la: ,

A. 0,24 mol B. 0,20 mol C. 0,12 mol D. 0,06 mol.
Huéng din giai

Dung dich X chi chita 2 mudi sunfat nén ta c6 so d6:

2FeS, — Fe,(S0.);

a 0,5a
2FeS — FGQ(SO4)3
0,5a 0,25a
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Cu,S — 2CuSOq,
0,06 0,12
Ap dung dinh luit bdo toan nguyén 6 vdi S, ta c6:
2a + 0,5a + 0,06 = 0,5a.3 +0,25a.3+0,12 = a=0,24 = DPdpdn A.
Céu 11: Cho hdn hdp A gdm 0,15 mol Mg va 0,35 mol Fe phén tng vdi V lit
dung dich HNO; 1M thu dugc dung dich B va hdn hgp C gdm 0,05 mol N,O;
0,1 mol NO va con lai 2,8(g) kim loai. Gi4 tri cia V la:

A. 1,15 B. 1,22 C.09 D. 1,1.
Huéng din giai
Sau phan ng con lai 2,8g kim loai, d6 1a khéi lugng cla Fe du.

= Npepg = 0,35 — «25—6§ =10,3 mol

Vi Fe du sau phdn tng nén mudi tao thanh 1a mudi Fe** .
Ap dung dinh ludt bdo toan electron, ta cé:

Quad trinh nhuGng electron:

0 +2
. Mg - 2 — Mg

0,15 0,3

0 +2

Fe - 2¢ —— Fe

0,3 0,6

= ch nhudng = 0,3 + 0,6 = 0,9 mol
Qua trinh nhin electron:
4H" + NO; + 3¢ — NO + 2H,O

0,4 0,3 0,1
I0H* + 2NO;™ + 8¢ — N,0 + 5H,0
0,5 04 0,05

= YN mman = 0,3 + 0,4 =0,7 mol
Ta thady: X0, phomg = 0,9 mol > ¥n, unga = 0,7 mol (v0 1)
=> Codn mot qué trinh nhin electron nifa, qué trinh d6 12 qud trinh tao mudi
NH4NOs va ng ghgn = 0,9 — 0,7 = 0,2 mol
10H* + NO;~ + 8¢ — NH," + 3H,0
0,25 0,2
Vay: ¥n , =04+05+0,25=1,15mol

L15

=V —1— =115 lit = Pap an A.

HNO3 ~
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Cau 12: a mol sdt bi oxi héa trong khdng khi dudc 5,04 gam sit oxit, hoa tan
hoan toan oxit sit trong dung dich HNOs thu dudc 0,07 mol NO,. Gi4 tri clia
ala:

“A. 0,035 B. 0,07 C. 0,075 D. 0,08.
Huéng din giai

Goi a, b 14n lugt 1a s8 mol Fe phan tng vi s& mol oxi phin tng.

Quad trinh nhudng electron:

0 +3
Fe - 3¢ —— Fe
a 3a

Qua trinh nhén electron:

0 2
02 + 4 —— 20

b 4b
+5 +4
N + le —— N (NO,)
0,07 0,07
Ap dung dinh ludt bdo toan electron, ta c¢6: 3a =4b + 0,07 (1)
Mit khéc, khdi lugng oxit: 56a + 32b = 5,04 2)

T (1), 2) = a=0,07 va b= 0,035 = Ddp 4n B.
Céau 13: Hoa tan vira dd m(g) hdn hgp FeO va Fe;0, trong dung dich chita 1,2 mol
HCI. C6 can dung dich dugc 70,6(g) mudi khan. Gi4 tri ctia m 1a:
A. 37,6 B. 32,8 C.30,4 D. 26,8.
Huéng din gidi
Khi hoa tan hdn hgp oxit sit trong HCI, sy k&t hgp giita oxi trong oxit va H*
ciia axit dugc bi€u dién nhu sau:
2H" + 0 — H,0
= Ny,0 = %:nHJr = %.1,2 = 0,6 mol
Ap dung dinh luat bdo toan khdi lugng cho phan ng hda tan oxit kim loai ta cé:
Moxyy + Mycp = Mg + M H,0
= myy =70,6 + 0,6.18 - 1,2.36,5 =37,6 (g)
= Pdp an A.
Cau14: P€hoatan 4 gam Fe,O, can 52,14 ml dung dich HCI 10% (d = 1,05g/ml).
Cong thitc ctia oxit 1a:
A. Fe,04 B. FeO C. Fe;04 D. Fe,0; va FeO.
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Huéng din giai
Ta cé: mygne =d.V =1,05.52,14 = 54,747 (g)
n _ 54,747.10
AC ™ 100.36,5
Su k&t hop giita H* va oxi (trong oxit) dugc bi€u dién bing so do:
2H" + 0 - H,0
0,15 0,075
= M (rong oxiy = 4 — 0,075.16 = 2,8 (g) = ng. = 0,05 mol
.. x _ngo 0,05

Tacd: —= = = -?1 = oxit Fe,0; = Pap dn A.
y ng 0075 3

= 0,15 mol

Céau 15: Nung a(g) hdn hgp ALO; va Fe;0, vdi H, du, thu duge b(g) H,O va
c(g) chdt rin A. Hoa tan hét A trong dung dich HC1 du dugc 0,045 mol H,.
Gid tri ciia b 1a:

A.0,18 B. 0,36 C. 0,54 D. 1,08.
Huéng din gidi

Chi c6 Fe;0, bi H, khit, goi x 12 s6 mol Fe;0,.

FesO, + 4H, —Y 3Fec + 4H,0

X 3x 4x
Fe + 2HC] —— FeCl, + H,
3x 3x

Theo phdn @ng, ta ¢6: 3x = 0,045 = x =0,015 mol
Viy:b=18.4x =18.4.0,015=1,08 (g) = Pap an D.
Cau 16: Cho 14(g) bot Fe tdc dung véi 1 lit dung dich FeCl; 0,1M va CuCl,
0,15M. K&t thic phdn tng thu dudc chdt rdn A c¢6 khdi lugng:
A. 9,6g B. 6,4g C.124g D. 11,2g.
Huéng din gidi
Tac6: ng, =% =0,25 mol; nFeCI3 =0,1.1=0,1 mol
Deycl, =0,15.1=0,15 mol

Phéan @ng xay ra theo trinh ty:

Fe + 2FeCl; — 3FeCl, (1)

0,05 0,1 0,15

= S8 mol Fe con dé phan ng v6i CuCl, 1a: 0,25 - 0,05 = 0,2 mol
Fe + CuCl, — FeCl, + Cu (2)

0,15 0,15 0,15
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Theo phéan tng (1), (2); chitrin A g6m CuvaFedu :0,2-0,15=0,05 mol
= Mp = Mgy + Mey = 56.0,05 + 64.0,15 = 12,4 (g) = Pdp dn C.
Céu 17: Cho bot Fe tic dung véi dung dich chita 0,02 mol AgNO; va 0,01 mol
Cu(NOs), . Phan ting két thic dugc chat rin X c6 khoi Iugng 3(g). Trong X c6:
A. Ag, Fe B. Ag, Cu C. Ag, Cu, Fe D. Cu, Fe.
Huéng din giai
Gid sit AgNO; va Cu(NO;), phdn tng hét, ta c6 trinh ty phan ng:
Fe + 2AgNO; — Fe(NOs), + 2Ag

0,02 0,02
Fe + CU(NO3)2 —> FC(NO3)2+ Cu
0,01 0,01

Vay: mx =m,, + mg,=108.0,02 + 64.0,01 =2,8 (g) < 3(g)
=> Sau 2 phan @ng trén Fe con du = Pdp 4n C.

Cau 18: Cho 28 (g) Fe vao dung dich chita 1,1 mol AgNOs, két thic phan ng
thu dugc chdt rdn X va sau khi ¢6 can dung dich mudi thu duge m(g) mudi
khan. Gi4 tri cia m 1a:

A.314 B. 96,2 C.118,8 D. 108.
Huéng din giai

Ta c6: np, =-§—2— =0,5 mol

Fe + 2AgNO; — Fe(NO;), + 2Ag
0,5 1 0,5 1
Sau phdn ¢ng con du: 1,1 — 1 = 0,1 mol AgNO; nén ti€p tuc x4y ra phan ng:
Fe(NO3), + AgNO; — Fe(NOs); + Ag
0,1 0,1 0,1
Vay: sau phdn @ng thu dugc 2 mudi Fe(NO;), va Fe(NO;); nén:
Munugi = Mee(No,), + MEeNOy); = (0,5-0,1).180 + 0,1.242 = 96,2 (g)

= DPap an B.

Cau 19: 4,06 (g) 1 oxit sdt bi khit hoan toan bdi CO khi dun néng thu dugc m (2)
Fe va khi tao thanh cho tdc dung vdi dung dich Ca(OH), du, thu dugc 7 (g)
k€&t tha. Gid tri cia m 1a:

A. 2,94 B.2,8 C. 3,36 D. 2,24.
Huéng din giai

Trong qué trinh khir oxit st bsi CO, CO di 14y oxi trong oxit tao CO, .

Theoss dd: CO + O — CO,
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= Do (rong oxiy = Nco = nCOZ = nCaCO3 = 'l"g“o“
=> Mo (ong oxiy = 0,07.16 = 1,12 (g)
Vay: m=m,; — mo =4,06-1,12=2,94 (g) = DPéap an A.

Cau 20: Cho m (g) hdn hgp FeO, Fe,0; va Fe;0, tdc dung v8i CO du dun néng.
Sau phdn ttng thu dugc 3,92 (g) Fe. Sin phim khi tao thanh di qua dung dich
nuSc voi trong du dude 7 (g) két tha. Gid tri cia m la:

A. 3,52 B. 5,72 C.4,92 D. 5,04.
Huéng din gidi

Trong qué trinh khit oxit sit bdi CO, CO di 13y oxi trong oxit tao CO, .

Theo s6d6: CO + O — CO,

= 0,07 mol

=> 1o (trong oxiy = Nco = nC02 = nCaCO3 = 1%6 = 0,07 mol
= Mo (ong oxin = 0,07.16 = 1,12 (g)
VAy: Moq = Mpe+ mo = 3,92 + 1,12 = 5,04 (g) = Pép 4nD.

Cau 21: Cho 0,24 mol Fe va 0,03 mol Fe;O, viao dung dich HNO; loidng, két
thiic phdn @ng thu dugce dung dich X va 3,36(g) kim loai du. Khdi lugng mudi
c6 trong dung dich X 1a:

A. 48.6g B. 58,08¢g C. 56,97¢g D. 65,34g.
Huéng din gidi

Do sau phdn dng sit con du nén trong dung dich X chita mu&i Fe(NOs),.

Ap dung st bio toan khdi lugng (s6 mol) Fe ta c6:

0,24 +0,03.3 = nFe(N%)2 + % = lrlFe(N%)2 = 0,27 mol

= Moy, = 180.0,27 = 48,6 (¢) = Déip én A.

Céu 22: Cho m (g) Fe vao dung dich chita 1,38 mol HNO;, dun néng dé&n két
thic phdn ng con 0,75m (g) chit rin khong tan va c6 0,38 mol hdn hgp khi
NO, NO, thodtra & (dktc). Gid tri cia m 1a:

A.70 B. 56 C. 84 D. 112.
Huéng din giai

Sau phan @ng Fe du nén chi tao mudi Fe(NO;), .

Ap dung su bio toan khdi lugng (s6 mol) N ta c6:

TN (trong HNO3) = BN (trong Fe(NO3)) T IN (trong NO+NO, )

Hay': 1,38 = 2.nFe(No3 )y + 0,38 = nFe(NO3)2 =0,5 mol = ng, phén ifng
Vay: mg, = 0,5.56 =m-0,75m = m=112(g) = PapanD.
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* Cdch khdc:
MEe phan g = M — 0,75m = 0,25m (g
Goi x, y 1an lugt 13 s6 mol cia NO va NO,.
Tacé: x+y=0,38 (1)
Qua4 trinh nhén electron:
4H" + NOs~ + 3e — NO + 2H,0

4x 3x X
2H* + NO; + le — NO, + H,0
y y y

+

= nH =4x + 2y = 1,38 (2)

T (1), (2) = x=0,31 mol va y = 0,07 mol
0 +2
Qua trinh nhudng electron: Fe - 2e —— Fe

0,25m 0,5m
56 56
Ap dung dinh luit bdo toan electron, ta cé:
0.5m _ x+y & 0.5m =3.031+0,07=1=>m=112(g)
56 56
= Pdp an D.
Céu 23: 6,72 (g) Fe tdc dung vdi oxi tao thanh 1 oxit sit duy nhi't ¢6 khdi lugng
16n hon 9,4 (g). Cong thitc clia oxit sit 1a:

A.FeO B. FC304 C. FCzO3 D.FeO hOé_'lC F6203 .
Huéng din gidi
Tacod : Np, =w = 0,12 mol
56

Goi cong thifc oxit sit 1a Fe,O, .
9,4 - 6,72

>ng> ———= 0,1675 mol
16
Tilé : 29_>9£97_5 hay Z>1,396 = Z(—< 0,716
ng, 0,12 X y

Chon 5:%:0,67 <0,716 = Fe,0; = Pdp 4nC.
y

- Chu 24: Cho 2,11(g) hdn hgp Fe, Cu, Al hda tan hét bdi dung dich HNO; tao
thanh 0,02 mol NO va 0,04 mol NO,. Kh&i lugng mudi khan thu dudc 1a:
A.9,62¢ B.8,3lg C.7.86g ~  D.5,18g.
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Huéng din giai

Qua trinh nh4n electron:
+5 +2
N + 3¢ —— N (NO)

0,06 0,02
+5 +4
N + le —— N (NO,)

0,04 0,04
Ta c6: Mmusi = Mkimloai + M _ = Mkimioai + 62.1’10 nhin

) NO3 : ;

=2,11 +62.(0,06 + 0,04) = 8,31 (g)
= Pdp 4an B.
Céu 25: Hoa tan m (g) hén hgp A gdm FeO va Fe,0; bing dung dich HNO; thu
dudc 0,01 mol NO. Nung m (g) hén hgp A véi a mol CO dudgc b (g) chdt rin
B r6i hoa tan trong HNO; thi dugc 0,034 mol NO. Gi4 tri clia a la:
A. 0,024 B. 0,036 C. 0,03 D. 0,04.
Huéng din giai
Ta ¢6 sd d6 chuyén hoa:

+3
B O, (Fe,0,) —*MNO3 , Fe +0,01mol NO (1)

+3
B—"9% , pet0,034mol NO  (2)

Dya vao sd d6 ta thdy:

S8 mol electron cho bdi CO va nhin b&i HNO; tir (1): [2a + (3.0,01)] mol
S6 mol electron nhian bdi HNO; do qué trinh (2): 0,034.3 = 0,102 mol
Ta c6:2a +(3.0,01) =0,102 = a =0,036 mol

= Pdp an B.

Céau 26: Hoa tan m (g) hon hgp Fe va Cu, trong d6 Fe chi€m 40% khdi lugng
bing dung dich HNO; thu dugc dung dich X; 0,448 lit NO duy nha't (dktc) va
cdn lai 0,65m (g) kim loai. Khéi lvgng mudi trong dung dich X 1a:

A 54g B.6,4g C.11,2g D. 4,8g.
Huéng din gidi

Ta c6: mp. = 40%.m = 0,4m (g) = mc, = m - 0,4m = 0,6m (g)

Sau phin ng con 0,65m (g) kim loai > me, = 0,6m (g)

= Khéi lugng Fe cdn du : 0,65m — 0,6m = 0,05m (g)

VAay: mpe prga ing = 0,4m — 0,05m = 0,35m (g)

Do Fe cdn du sau phan ¢ng nén tao thinh mudi Fe**.
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0 +2
Qud trinh nhudng electron: Fe - 2¢ —— Fe
0,35m 0,7m 0,35m
56 56 56
+5 +2
Qud trinh nhén electron: N + 3e —— N (NO)
0,06 0,448 =0,02
22,4
4 . N 9 N z 0a7m
Ap dung dinh luit bao toan electron, ta c6: =0,06 > m =4,8
0,35m _ 0,35.4,8 — 0,03 mol

Ta cé: D (NO4), = = 56

= MEeNOy), = 0,03.180 =5,4 (g) = DPdp an A.

Cau 27: Hon hgp X gdbm Cu va Fe ¢ i 1¢ kh6i lugng tuong tng 1a 7 : 3. Liy m
gam X phdn @ng hoan toan véi dung dich chita 0,7 mol HNOs. Sau phan ting
con lai 0,75m gam chét rdn va c¢6 0,25 mol khi Y gdm NO va NO,. Gi4 tri
cia m la:

A. 40,5 B. 50,4 C. 50,2 D. 50.
Hudéng dan giai

Ta c6: mg, = m—zfz-:]— =0,3m(g); mc, = 0,7m (g)

ViFe phdn tng trudc Cu va sau phdn tng con 0,75m (g) chat rin

Cu chua phén ing 0,7m
{Fe dw0,75m - 0,7m =0,05m => mg,p = 0,3m - 0,05m = 0,25m (g)
chi tao mudi Fe(NO,),
Fe du = » . . N -
{HNO3 hét (luu y chi H" hét; NOs™ con trong mudi).

Qué trinh nhudng electron: Foe - 26 — 1;26
0,25m 0,25m
56 28

Qud trinh nhin electron:
NO;™ + 4H" + 3¢ — NO + 2H,0
4a 3a a
NO;y + 2H" + le — NO, + H,O
2b b b
a+ b =025 a=0,1
-
4a + 2b = 0,7 {b=0,15
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=37 e =3a + b = 0,45 (mol)

- Ap dung dinh luit bdo toan electron:
0,25m
28

Cau 28: P& m (g) phoi bao Fe ngoai khong khi, sau mot thdi gian dugc 12 gam

chdt rin X gbébm Fe, FeO, Fe;0, , Fe,0;. Hoa tan hét X trong dung dich

H,SO, dic néng dugc 2,24 lit SO, (dktc). Gid tri ciia m 1a:

A. 9,52 B. 9,62 C.942 D. 9,72.

< Huéng din gidi:
Tu duy bai todn theo so do:

=3a +b = 0,45 = m=504(g) = Pap anB.

+4e +2€

L [ }

0 + O -2 +H,S0, a,t’ 30 T4
m(g) Fe — 12g hh X (Fe, Fe,0,) ———>» Fe” +50;

- 3e

Dua vao so db ta thdy Fe 1a chit khir, O, va H,SO, dic 1a chét oxi hoa:

Tacé: n, = 12 - m mol
2 32
m 2,24
n, =— (mol); n =—"—=0,1 mol
Fe= 5 ¢ % Mso, 22,4
0 +3
- Qud trinh. nhudng electron: Fe — 3¢ ——> Fe
| m 3m
56 56

0 2
- Qua4 trinh nhén electron: O2 + 4e —— 20
12-m 12-m

32 8

+6 +4
S +2¢ —— S

0,2. 0,1
- Ap dung dinh luit bdo toin electron:
3m_12-m 65 o m=952()
56 8

= Pap anA.
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Céu 29: Cho a gam hdn hgp gdm FeS, va FeCO; vdi s6 mol bang nhau vao mot
binh kin cha lugng oxi du. Ap suit trong binh 1a P; atm. Nung néng binh dé
phin ng x4y ra hoan toan rdi dua binh v& nhiét do ban ddu, dp suit khi
trong binh lic nay Ia P, atm. Biét riing thé tich chat rin trong binh trudc va
sau phan tng 12 khong ddng k€. Ti 1é P,/P, 1a:

A 05 B. 1 C.2 D.2.5.
Huéng din gidi
4FeS, + 110, —" > 2Fe,0; + 850, (1)
ll_x 2x
4
2FeCO; + -;-oz — 5 Fe,05 + 2CO, 2)
X
X _ X
4

Phédn @ng (1) lam gidm —l—i—)i - 2x = 0,75x mol khi

Phan @ng (2) lam ting x — % =(,75x mol khi
Ta th&y Iugng mol khi ting va gidm bing nhau => s& mol khi khong d6i.

= P, =P, hay —g'—=1 = Dap dn B.
2

Cau 30: Cho 16,25 (g) FeCl; tac dung vdi dung dich Na,S du thi thu duge m (g)
két tha X. Gi4 tri cia m la:

A. 10,4 B. 32 C. 1,6 D. 12.
Huéng din gidi

. 16,25

Ta cé: nFeCl3 =—1—85:—5— =
Phdn Gng: 2FeCl; + Na,S — 2FeCl, + Sy + 2NaCl

0,1 0,05
= my =ms =0,05.32=1,6 (g = PdpanC. »

C4au 31: Hoa tan hoan toan 1 lugng bot oxit Fe;O, vao 1 lugng dung dich HNO3
vira du thu duge 0,336 lit khi N,O, (dktc). C6 can dung dich sau phdn tng thu
dugc 32,67(g) mudi khan. Cong thifc cla oxit N,O, va khoi lugng clia Fe;O4
lan lugt 1a:

A.NO; va 5,52¢g B. NO va 5,52g
C.NOva 10,44g D. N0 va 10,44g.

0,1 mol
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Hudng din giai
. 32,67
Ta c6: nFe(N%)3 = ——ZE =0,135mol = nFe3+ = 0,135 mol
0,336

n = —— =0,015 mol
NxOy = 224

Goin 1a 58 oxi héa ctia nitd trong N,O, .
+8/3 +3
- Qud trinh nhudng electron: 3Fe — le —> 3Fe

0,135 0,045 0,135

+5 +n
- Qud trinh nhén electron: N + (5-n)e —> N

0,015(5-n) 0,015
Ap dung dinh ludt bdo toan electron, ta c6:

+2
0,015(5-n)=0,045 = n=2(NO)
Ngey0, = Ql-lé?—s—x232 = 10,44 gam = Pdp 4an C.
Cau 32: Cho lan lugt 23,2 gam Fe;04 va 8,4 gam Fe vao dung dich HC1 1M. Thé
tich HCI t6i thi€u d€ hoa tan cdc chat rin trén 1a:

A. 0,91t B. 1,1 1it C. 0,8 Iit D. 1,5 lit.
Hudéng din giai

Ta cé: Nge,0, = 2??—2% =0,1 mol; np, = §5—§— = 0,15 mol
Phuong trinh phén ¢ng:
Fe;O04 + 8HClI — FeCl, + 2FeCl; + 4H,0 (1)

0,1 0,8 0,2
2FeCl; + Fe — 3FeCl, (2)

0,2 0,1
Sau phan ing (2) con: 0,15 — 0,1 = 0,05 mol Fe, ti€p tuc xay ra phan tng;:
Fe + 2HClI — FeCl, + H,T (3)

0,05 0,1
Theo phan dng (1), (3): nye; = 0,8 + 0,1 = 0,9 mol

0,9

= VHCl =~1—— =0,9 (1) p— Dép an A.

Céu 33: Hoa tan hoin toan 49,6 (g) hdn hgp X gdém Fe, FeO, Fe,0s, Fe;0, bing
dung dich H,SO, dic néng, thu duge dung dich Y va 8,96 lit SO, (dktc). %
khdi lugng clia nguyén 8 oxi trong hdn hgp X la:

A. 40,24% B. 30,7% C. 20,97% D. 37,5%.
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Hudéng din gidi
Tacé: ngy = §—?9 = 0,4 mol
2 22,4
Quy d8i hdn hop X gbm Fe va O (st dung phuong phdp quy d6i).
Goi: ng, = xmol va np = y mol
= 56x + 16y = 49,6 (g) (1)
0 +3
- Qua trinh nhudng electron: Fe — 3¢ —— Fe

X 3x
+6 +4
- Qua4 trinh nhin electron: ©+ S + 2¢ —— S
0,8 0,4

0 -2
O +2 ——O0

y 2y
Ap dung dinh luét bao toan electron, ta cé:
3x =0,8 +2y hay 3x -2y =0,8 (2)
Tu (1), (2) = x=0,7 mol va y =0,65 mol

Vay: %0 (trong hh X) = 100% = 20,97%

L}

= PapanC.

Cau 34: Nung 8,4g bdt sit ngoai khong khi, sau mdt thsi gian thu duge m(g),

hdn hop X. Hoa tan hét X trong dung dich H,SO, dic néng dv, thu dugc 2,8
lit SO, (dktc). Gi4 tri cia m 1a:

A. 12 B. 11 C. 10 D. 13.
Huéng din gidi
.. 2,8 ) 84
Ta cé: Ngo, = m =0,125 mol; ng, = = =(,15 mol
Fe 1a chdt khtt, O, va H,SO, dic 14 chat oxi héa.
0 +3
- Qud trinh nhuGng electron: Fe — 3e —— Fe
0,15 0,45
0 -2
- Qua4 trinh nhan electron: 02 + 4¢ —— 20
m-8,4 m-8,4
32 8
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+6 +4
S +2 ——> S

0,25 0,125
Ap dung dinh luit bdo toan electron, ta c6:

0.45= m-84

+0,25 > m=10(g) = Pdpan C.

Cau 35: A 12 hdn hgp ddng s6 mol gdm FeO; Fe,0;; Fe;0,. Chia A 1am 2 phin
bing nhau:

- Hoda tan phin 1 biing V lit dung dich HCI 2M (vira dd)

- DAn mdt ludng khi CO du qua phan 2 nung néng dudc 33,6 gam sit. V c6 gid
tri la:
A. 1.2 B.0,8 C.0,75 D. 0,45.

Huéng din gidi
‘ Hbn hgp A gdm FeO, Fe,0s , Fe;0, quy ddi thinh Fe;0,.
- * Phén 2 dugc din qua CO du, nung néng:

4CO + Fe;0, —'» 3Fe + 4CO,

Ta c6: np, = —3:—3—1—6— = 0,6 mol
56

2 p 1
Theo phdn tng: Npes0, = El);nFe = 3—.0,6 = 0,2 mol

= Do (trong Fe30y4) =0,2.4 = 0,8 mol

* Khi cho phan 1 tdc dung v6i HCI, sy k&t hgp gitta H' va oxi trong oxit dugc
biéu dién biing so dd:
2H" + 0 - H0
1,6 0,8
1,6 . L
= VHC, = —2— = (0,8 lit = DPap an B.
Céu 36: Hoa tan 10 gam hdn hgp gdm Fe va Fe,O, bing HCI dugc 1,12 lit H,
(dktc). Ciing Iugng hdn hgp nay néu hoa tan hét bing HNO; dic néng dudc
5,6 lit NO, (dktc). Cong thirc Fe,Oyla:

A.FeO B. F€304
C. Fe,03 D. Khong x4c dinh dugc
' Huéng din gidi
Ta c6: ny :_1_’}2_ = 0,05 mol
2 22,4
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Fe + 2HCl — FeCl, + H;
0,05 0,05
= mFexOy =10-0,05.56 = 7,2 (g)
5,6
Tacé: n =—— =0,25 mol
NO2 22,4

0 +3
- Qud trinh nhudng electron: Fe — 3e —— Fe

0,05 0,15
+2y/x +3
x Fe - (3x-2y)e ——> xFe

7.2 7,2.(3x—2y)
56x+16y  56x+16y

- Quad trinh nhan electron:

+5 +4
N + le —— N (NO,)
0,25 0,25
Ap dung dinh ludt bio toan electron, ta c6:
0,15+ 22CX=2Y) _ o5 . X _| = FeO= Pdp 4n A.
56x +16y y

Cau 37: Din 1 ludng khi CO dv qua 6ng dung m gam hdn hgp X gdm Fe,0; va
CuO nung néng thu dudc chi't rin Y, khi ra khoi 6ng dugc din vao binh dyng
dung dich Ca(OH); du, thu dugc 40 gam két tha. Hoa tan chdt rin Y trong
dung dich HCI dv thdy c6 4,48 lit khi H, bay ra (dktc). Gid tri ciia m la:

A. 24 B. 16 C.32 D. 12.
Huéng din giai
4,48 40
’: = ————’—-—-— poad , D e I . 1
Ta co nH2 2.4 0,2 mol nCaCO3 100 0,4 mo

Hbn hgp rin Y gdm Fe va Cu.

Fe + 2HClI — FeClL, + H;

0,2 0,2

Trong phan ng khit cdc oxit bang khi CO, ta ludn c6:
Neo = nCO2 = nCaCO3 = 0,4 mol

Goi neyo = x mol

Fe,0; + 3CO —'s 2Fe + 3CO,
0.1 02
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Cuo + co —" cu + CO,
X X
Ap dung dinh luat bio toan khdi luong, ta ¢6:

Mpp 4 + Mco = Mppy + Mco,

< 0,1.160 + 80x +0,4.28 =0,2.56 + 64x + 0,4.44 = x = 0,1 mol
Viy: m = Mg, 0, + Meyo = 0,1.160 + 0,1.80 = 24 (g) = P4dp 4n A.

Céu 38: Diung CO du dé khit hoan toan m gam bcf)t sdt oxit Fe,O,, din toan bd
lugng khi sinh ra di that chdm qua 1 lit dung dich Ba(OH), 0,1M thi vira da
va thu duge 9,85 gam két tia. Mit khdc hoa tan toan bd m gam bot sit oxit
trén bing dung dich HCI duv rdi ¢6 can thi thu dugc 16,25 gam mudi khan.
Gid tri cia m va cong thic oxit 1a:

A. 8g; Fe,04 B.15,1g; FeO C. 16g; FeO D. 11,6g; Fe;0..
Huéng din gidi
‘ 9,85
Ta c6: nBa(OH)2 = 0,1 mol; nBaCO3 = ~1—§7— = 0,05 mol

Ta théy: NBaco, * NBa(OH),

=> Khi CO; 16i chim qua dung dich Ba(OH), tao 2 mudi.

CO, + Ba(OH), —» BaCO;l + H,0 (1)
0,05 0,05 0,05
2CO, + Ba(OH), — Ba(HCO,), 2)

0,1 0,1 -0,05)
Theo phan dng (1), (2) = Neo, = 0,05+ 0,1 =0,15 mol
Trong phén ng khir oxit sit b&i CO, sy k&t hgp gitta CO va oxi trong oxit sit
dudc biéu dién theo so dd:
CO + O — CO,
= N0 (rong oxiy = Nco = Deo, = 0,15 mol
Khi cho oxit Fe,Oy tic dung vdi dung dich HCI, sy k&t hgp gitta H va oxi
trong oxit dugc bidu dién:
2H" + O — H,0
0,3 0,15 0,15
Ap dung dinh luat bo toan kh&i luong, ta c6:

My + My = Mg + mHZO

= myq = 16,25 +0,15.18 - 0,3.36,5 = 8 (g)
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8-0,15.16
jnFe(mmg oxit) — —‘g‘”‘— = 0,1 mol
n
Ti lé: e 0] :E = Fe,0; = DPap dn A.
y n4 0,15 3

Cau 39: Khi ding CO d€ khtt Fe,05 thu duge hdn hgp rin X. Hoa tan X bing
dung dich HCI du thdy ¢6 4,48 lit khi thodt ra (dktc). Dung dich thu dugc sau
phédn tng tic dung v6i NaOH du dugc 45g k&t tia tring. Thé tich khi CO
(dktc) can ding la: v
A. 6,72 1it B. 8,96 lit C, 10,08 lit D. 13,44 lit.

Huéng din giai
Hoa tan X trong HCI dur thdy ¢6 khi thodt ra, ching té ¢6 Fe tao thanh sau
phan @ng khi:

Fe,0; + 3C0 —“ 2Fe + 3CO, (1)
Ho = 4,48 = 0,2 mol
2 22,4
Gid st sau phdn tng (1): Fe,0; hél.
St dung so dd hgp thifc, ta c6:
Fe — Fe(OH),d (két tha tring)
0,2 0,2
= my=0,290= 18 (g) # 45 (g)
= Sau phédn tng (1) Fe,0; con duv = Dung dich sau phin tng giita X
va HCl dv ¢6 chita ddng thdi 2 ion Fe'™ va Fe®, nhung khi cho dung dich
NaOH vao chi ¢6 két tia tring Fe(OH),, chifng (6 trong dung dich khong c6
Fe’* = Da xdy ra phan tng giita Fe va Fe** tao ra Fe?*.
Fe,0; + 6H" — 2Fe™ + 3H,0
Fe + 2H" — Fe™ + H, (2

Ta co: Ng, =n

0,2 0,2 0,2
Fe + 2Fe™ — 3Fe* (3)
0,1 0,3
Fe*" + 20H — Fe(OH),
0,5 » =0,5
90
=n , =05-0,2=0,3mol
Fe“™ (3)
Theo phudng trinh (3): np, = in = -1—.0,3 = 0,1 mol
c 3 Fcz+ 3
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Theo phuong trinh (2), (3): npe phinne = 0,2 + 0,1 = 0,3 mol

Theo phudng trinh (1): nco phan tng = %nFe = %.0,3 = 0,45 mol

= Veo =0,45.22,4 = 10,08 lit
= DPdp an C.

Cau 40: Cho m(g) kim loai Fe tan hé&t trong dung dich H,SO, dic néng thu dugc
khi SO, duy nhat va 8,28 (g) mu6i khan khi c6 can dung dich. Biét s6 mol Fe
phan ng biing 37,5% s mol H,SO, phén tng. Gi4 tri cia m la:

A. 3,36 B. 3,05 C.2,52 D. 2,32.
Huéng din gidi
m
Tacé: n,. =— mol
Fe 56
= n —B—]—xﬂ——r{l—molﬁn —g-rP—mol
H2804 ~ 567 37,5 21 HY
4H* + SO/ + 2¢ — SO, + 2H,0
2m m
21 21

. 1
Ta c6: Mpusi = My loai + M 5. = MFpe +96. —n, nhian
SOy 2

<828 = m + 48.-2“11 = m=2,52(g)

= DPapanC.
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@mg‘n Jé‘: 18.

MOT SO VAN BE VE NHAN BIET CHAT vO CO
A. KIEN THUC CAN NHG

L. NHAN BIET CATION

STT| Ion | Thuéc thi Phwdng trinh phan ¥ng Hién tugng
P&t trén
1 | Na* | ngon lfa Ngon lIra mau vang
. den con
P&t trén
2 | K" | ngonlda Ngon ltta mau tim
den cdn
b6t trén .
3 | Li* | ngonlita Ngon Itra mau tim
dén cdn
4 |NH,*| ddkiém |NH,;"+OH — NH;T+H,0 |Stibot khi mui khai
SO, |Ba*+ S0, — BaSO, { tring
5 | Ba* | €O |Ba?+CO;" — BaCOsd { tring
CrO.”  |Ba* + CrO,> — BaCrO, { vang tudi
6 | catr COs>  |Ca® + COs* — CaCOsd { tring
(NH,),C,04 |Ca®* + C,0,5 — CaC,04 { tring
7 | Mg COY  |[Mg*+ COs* — MgCOsd | tring, tan trong
OH™  |Mg® +20H — Mg(OH),4 nudc néng
o | ap Ol AP*+ 30H - AI(OH): ! keo tring, tan
AI(OH);{ + OH™ — [AI(OH),]"| trong kiém du
Cr** + 30H™ — Cr(OH);! { xanh, tan trong
9 | Cr OH™  |Cr(OH);d + OH — kiém du tao dd mau
[Cr(OH),]” xanh A
Fe + 20H™ - Fe(OH),{ ! xanh nhat, sau d6
10 | Fe** OH" 4Fe(OH),; + O, + 2H,0 — chuyén thanh mau
4Fe(OH);4 d6 ctia Fe(OH);
2+ - + i
H*; MnO4” SFe+ MnO, : 8H - M4t mau thudc tim
11 | Fe* | oOH | SR M RO u ndu ds
_ |Fe* + 30H™ — Fe(OH):4 )
SCN - _ ! mau xanh
Fe** + 3SCN™— Fe(SCN);
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Cu* + 20H™ — Cu(OH),4
u2++ — COH), | mau xanh, khi du
_ Cu™ + 2NH; + 2H,0
24 OH .| NHs tao dd xanh
12 | Cu — Cu(OH), + 2NH, ~
dd NH; thim
Cu(OH), + 4NH,
— [Cu(NH;),]** + 20H"
Ni** + 20H™ — Ni(OH
- B 1 — Ni(OH), Dung dich mau xanh
13 | Ni OH Ni(OH), + 6NH; 14 ca
ic
s [Ni(NHy)s]* + 200 | Y
II. NHAN BIET MOT SO ANION
STT| Ion |Thudcthit| Phudng trinh phin dng Hién tugng
3Cu+2NO; + 8H — C6 khi khéng mau
1 | NO;s™ |Cu, HY 3Cu® + 2NO + 4H,0 | thodt ra chuyén
2NO + O, — 2NO, thanh mau niu
BaClz
2 SO~ trong axit Ba** + SO — BaSO4¢ 2 tring
du
Ag'trong |Ag"+ ClI” — AgCl  tring
3| Cr HNO; [AgCl+ 2NH; — [Ag(NH;),]" + | K&t tda tan trong
lodng Ccr NH; duv
, |H du CO5*™ +2H" = CO, + H,0 T khi
4 | COs 2+ 24 2+ 2~ v
Ca’*; Ba>" |Ca®™ + CO;> — CaCO,d | tring
III. NHAN BIET MOT SO CHAT KHi
gpp| ChAt| Thude | ong trinh phin & Hién tug
rin an wn ién tugn
khi | thit g Himip 8 +hn tens
dd CO;, + Ca(OH), — CaCO; + .
1 | co, 2 + Ca(OH); ’ V#n duc
Ca(OH)z Hzo
SO, + Br, + 2H,0 Mau niu ctia dd
> | so dd Br, — 2HBr + H,S0, brom d4n nhat
> | hoicl, |SO,+ I+ 2H,0 — 2HI + Miu dé nau ciia dd
. H,SO, i6t nhat ddn
dd KI va Sdn phdm 1am hd
3 Cl, .. _1CL +2KI — 2KCl1 + 1, .
ho tinh bot tinh bdt héa xanh
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4NO, + O, + 2H,0 — 4HNO, . e
Gidng nhu nhin biét
4 N02 Hzo, Cu |3Cu + 8HNO; o _
g6c NO;,
— 3Cu(NO;), + 2NO + 4H,0 ‘
s | s | cu pyr Cu**+ S* = Cus  den
R T { den

IV. CHUAN PO AXIT - BAZG

L. Phuong phép phén tich chugn do
Phuong phédp phan tich chuin do 1a phuong Phdp héa hoc dinh lugng dya trén
su do thé tich ciia dung dich thué'c thit di biét tham gla vao phdn itng véi chay
trong dung dich ¢¢ n(fng dj chua biét cAn x4c dinh nﬁng do.
Phén logi: Dya vao phdn tng gitta thusc thir vé; chd't phén tng ma ngudi ta.
c6 thé phan loai thanh c4c phuong phdp nhu: Chufn dd axit bazo, chuin dd
oxi héa khir, chuin d¢ két tda v chudn d6 tao phie.

2. Phudng phap chusn d6 axit — bazq
Trong phuong phdp ndy ngudi ta ding cic dung dich kiém c6 ndng d6 da
bi€t d€ chuin do cc dung dich axit va diing c4c dung dich axit d€ chun d¢
cdc dung dich bazo. Thyc chilt cic phan Ung chuén d6 1a c4c phén tng trung
hoa. Vi du:

— Chuén do dung dich HC] bing dung dich chudn NaOH:
HCI + NaOH —s NaCl + H,O

— Chuén d6 dung dich CH;COOH biing dung dich chugn NaOH:
CH3;COOH + NaOH —» CH;COONa + H,O

Diém twong duong (hay di€ém ditng chudn d6) 13 thai diém ma chdt chudn phin

thudng diing cdc chit chi thi axit — bazg hay chd’ chi thi PH. D6 14 nhitng axit
hitu co hoidc bazo y&u ma may sdc cia dang axit va dang bazo khic nhau,
phu thudc vao pH ciia dung dich.

Sau day 14 3 cha't chj thi thudng duge diing trong chuén do axit bazg.

Tén, Ch_ﬁt Khoing p\H Mau dang axit — mau dang bazg
chi thi chuyén mau
Metyl da cam 3,1-4,4 D3 - vang
Metyl d6 4,2-6,3 D6 - vang
Phenolphtalein | 8,3 — 10,0 Khéng mau - d8
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V6i mbi phép chudn do axit — bazd ngudi ta s& chon chat chi thi nao c6
khoang pH chuyén mau tring hodc rdt sat véi pH clia diém tuong duong cia
sy chuén do do.

IV. CHUAN PO OXI HOA - KHU BANG PHUGNG PHAP
PEMANGANAT
Phuong phéap chuidn d6 pemanganat hay con goi 1a phép do pemanganat 1a
phuong phép dugc s dung kh4 phd bi€n dé chuin do dung dich cia nhiéu
chat khtr khdac nhau trong moi trudng axit manh, do MnO, ¢6 tinh oxi héa
manh, n6 bi khif thanh Mn** khong mau:
MnO,~ + 8H' + 5e — Mn”* + 4H0

”

Phuong phdp nay c0 thé 4p dung d& xdc dinh ham ludng Fe** H,0,...

B. CAU HOI VA BAITAP
Cau 1. C6 5 dung dich riéng ré, m&i dung dich chifa mot cation: NH," Mg>,
Fe**, AP, Na* c6 nong do khoang 0,1M. N&u dung dung dich NaOH thi c6
th€ nhan biét dugc miy dung dich?
A3 B.4 C.5 D. 2.

Cau 2. C6 2 dung dich riéng 1& chia cdc anion NO3~, CO;”". C6 th& dung nhitng
héa chdt nao sau ddy dé nhan biét dugc ting jon trong dung dich d6?

A. Dung dich HC1 va Cu ;
B. Dung dich HCl va CuO N
C. Dung dich HC1 va Br, ‘
D. Dung dich HCI va dung dich NaOH.

Céu 3. C6 5 dung dich, mbi dung dich ndng do khodng 0,1M clia mdt trong cic
mudi sau: KCI, Ba(HCO:),, K,COs, KsS, K;SOs. Chi diing dung dich H,SO4
Joing nh tryc Gi€p vao ting dung dich thi c6 thé nhan biét dugc dung dich
nao? . ‘

A. Hai dung dich: Ba(HCOs),, KoS.

B. Hai dung dich: Ba(HCOs),, KoCOs.

C. Hai dung dich: Ba(HCOs),, KaSO,.

D. Ba dung dich: Ba(HCOs),, KoCOs, K,S. )

Cau 4. C6 3 8ng nghiém riéng 1€, mbdi 6ng chita mdt trong cdc ion sau: CcOs™,
SO, SO5". C6 thé dung nhiing héa chit nio trong diy sau ddy d€ nhdn
bi&t tirng ion?

- A. Dung dich Ca(OH),.
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B. Dung dich HCI, dung dich Br, va BaCl,.
C. Dung dich HCI, dung dich Br, va NaOH.
D. Dung dich HCI, dung dich Ca(OH),. _

Cau 5. C6 5 dung dich mdt nhin gdm CuCl,, NaNO;, Mg(NO;),, NH,NO; v
Fe(NO3);. C6 thé diing kim loai nao sau day dé phan bidtci 5 dung dich?

A. Na B. Fe C.Cu D. Ag.

Cau 6. C6 5 1o héa chdt mat nhin, mdi lo dyng mdt trong cdc dung dich chia
cation sau: Fe*, Cu™, Ag*, Fe®*, AI** (ndng d6 khoang 0,1M). Chi diing mdt
thudc thit 12 dung dich KOH c6 thé nhin biét dugc t8i da miy dung dich?

A. 4 B.2 C.3 D.5.

Cau 7. C6 dung dich hdn hgp chita cdc ion Fe®*, AI**, Cu®. Diing nhitng dung
dich ndo sau ddy c6 thé tich riéng tirng ion ra khdi hdn hgp?
A. Dung dich NaOH; NH;

B. Dung dich NaOH; NH;; HCI
C. Dung dich NaOH; HCI; H,SO,
D. Dung dich Ba(OH),; NaOH; NH;.

Céu 8. B¢ tdch riéng ion Zn**, Cu®*, Fe** ra khéi hdn hgp thi c6 thd ding cdc
héa chdt nao sau diy?

A. Cédc dung dich KOH; NH;; H,SO,.
B. Céc dung dich NH;; H,SO,; HCl.
C. Cédc dung dich H,SO,; KOH; BaCl,.
D. Céc dung dich H,SO,4; NH;; HNO;.

Céu 9. C6 hai dung dich (NH,),S va (NH,4),SO,. Dung dung dich nio sau day dé
nhdn bi€t dugc ci hai dung dich trén?

A. dd NaOH B.dd Ba(OH), C.dd KOH D. dd HClL.

Céu 10. C6 3 khi SO,; CO,; H,S. Chi duing mot héa chat ndo sau diy dé phédn
biét dudc ca 3 khi trén? »

A. dd Ca(OH), B.dd Ba(OH), C.dd Br, D. dd HCL

Céu 11. Khi CO, ¢6 1an tap chat 1a khi HCL. D€ loai tap chit HCl d6 nén cho
khi CO, di qua dung dich ndo sau diy 1a t6t nhat?

A. Dung dich NaOH du B. Dung dich Na,CO; du
C. Dung dich NaHCO; du D. Dung dich AgNO; du.

Céu 12. Héa chit ndo sau day c6 th€ nhin bi€t dugc ddng thdi cic dung dich
Nal, KCI va BaBr,? ‘

A. dd AgNO; B. dd HNO; C. dd NaOH D. dd H,SO,.
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Cau 13. C6 ba chit rin Zn(OH),, Ni(OH),, Cu(OH),. C6 th€ dung dung dich nao
dé hoa tan dudc cé ba chit trén? ‘

A. dd NaOH B. dd NH; C. dd NH,Cl D. dd KOH.

Céu 14. Chuén d6 20ml dung dich HCl a mol/l bing dung dich NaOH 0,5M can
diing h&t 11ml. Gid tri cia a 1a: ‘

A. 0,275 B. 0,55 C.0,11 D. 0,265.

Cau 15. Chuin d6 20ml dung dich HC10,1M biing dung dich NaOH 0,05M. Pén
mdt th&i diém nao d6 thiy pH clia hdn hgp 1a 4. Vy,ou d@ ding la:

A. 40,2ml B. 38,8ml C. 39,9ml D. 37,8ml.

Cau 16. Cin thém vao bao nhiéu ml dung dich NaOH 0,25M vao 50ml dung
dich hén hgp HC1 0,1M va H,SO, 0,05M dé thu dudc dung dich c6 pH =27
A. 35,5ml B. 36,5ml C. 37,5ml D. 38,5ml.

Cau 17. Chudn dd 20ml dung dich hdn hgp HC10,1M + HNO; a mol/! cAn dung
hét 16,5ml dung dich hdn hgp KOH 0,1M va Ba(OH), 0,05M. Gid tri clia a
la:

A. 0,07 B. 0,08 C. 0,065 D. 0,068.

Céu 18. D€ xdc dinh him lugng nito tSng trong chat hitu cd, theo phucng phdp
Ken—dan ngudi ta cdn 2g miu rdi ti€n hanh vd cd héa miu d€ toan bo lugng
nitd chuyé&n thinh mudi amoni. Sau d6 suc dung dich NaOH 40% vao dung
dich sau phdn ¢ng. Lugng NH; thodt ra dugc hap phu hoan toan bdi 20ml
dung dich H,SO4 0,1M. Chuin do lugng du H,SO, cin 10ml NaOH 0,1M
nita. Vay %N trong chat hitu co 1a bao nhi€u?

A. 2,0% B. 2,2% C. 1,8% D. 2,1%.

Cau 19. D€ xdc dinh ham lugng ciia FeCO; trong quing xiderit; ngudi ta lam
nhv sau: can 0,6g miu quing, ch€ héa né theo mdt quy trinh hgp li, thu dugc
FeSO, trong mdi trudng H,SO, lodng. Chuin d6 dung dich thu dugc bang
dung dich chudn KMnO, 0,025M thi duing vira hé&t 25,2ml. % theo khdi lugng
ctia FeCO, la: »

A. 12,18% B. 24,26% C. 60,9% D. 30,45%.

Chu 20. L&y 25ml dung dich A gdm FeSO, vi Fey(SO,); rbi chuiin do bing
dung dich hdn hgp KMnO, 0,025M thi hét 18,10ml. Mt khéc, thém lugng du
dung dich NH; vao 25ml dung dich A thi thu dugc k&t tha, loc két tha rdi
nung d6 trong khong khi ¢ nhi€t d6 cao d&n khéi lugng khong déi, can dudce
1,2 g. Nong d6 mol/I ciia FeSO, va Fey(SO4)s 1an lugt 1a:

A. 0,091 va 0,25 " B. 0,091 va 0,265
C. 0,091 va 0,255 D. 0,087 va 0,255.
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Cau 21. Chu&n d6 10m! dung dich CH;COOH biing dung dich NaOH 0,1M két
qud dugc trinh bay & bang sau:

Linl | Lin2 | Lan3
Ver,0008 (mi) 10 10 10

V 4d NaOH (ml) 12,4 12,2 12,6

Viy khéi lugng CH;COOH c6 trong 1 lit dung dich la:
A.7,44g B. 6,6g C.54g D. 6,0g.

Cau 22. Trong cidc phudng phdp chuén d9, ngudi ta thudng ding ndng dd duong
Iugng, ki hiéu 1a Cy. Khi st dung ndng d6 duong lugng thi viéc tinh todn két
qué trd nén don gidn hon rdt nhiéu so véi st dung ndng do mol (ddi véi nhitng
phan tng c6 hé s& cAn bing khéc v6i ti 1& 1 : 1). Ching han chuin dd chat A
c6 ndng dd va thé tich 1 Cy va Va bing chit B c6 ndng do va thé tich la
Cn) V2 Vi, thi ta 1udn ¢6: Cyea). Va = Cr)- V.
Hiy x4c dinh ndng do dudng lugng cta dung dich HCI, biét ring dé chuin do
9,8 ml dung dich nay cin diing hét 10 ml dung dich Na;B40; 0,IN (trong phép
chuin d6 nay dung chi thi metyl da cam).
A. 0,98N B. 0,99N C. 0,098N D. 0,1N.

C. HUGNG DAN GIAI

Céu 1. Cdc phdn (ing x4y ra:
NH} +OH — NH;T + H,0

Mg®* + 20H — Mg(OH),{ trdng
Fe* + 30H™ — Fe(OH)s{ ndu dé
AP+ 30H™ —» AI(OH)3{ keo trdng
AI(OH); + 30H™ — [A(OH),]” tan
Nhan biét dugc 4 dung dich.
= Chon B.

Céu 2.COY™ + 2H' — H,0 + CO,T

Nhan bi&t duge CO3”
3Cu + 8H' + 2NO; — 3Cu™ (i xarty + 2NOT + 4H,0

2NO + 0y = 2NO; (i as)
= Chon A.
Céu 3. H,S0, + Ba(HCO3), — BaSO (tring) + 2CO,T + 2H,0
H,SO0, + K,CO;3 — K,S0, + CO, T + H,0
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H,S0, + K,S — K80, + K,ST (mui tritng thé)
Nhén biét dugc 3 chat.
= Chon D.

Ciu 4. Trudc hé&t cho HCI vio titng dung dich

2H'+ COY™ — H0 + CO,b
2H*+ SO3™ — H,0 + SO,T

Nhan biét SO, bing dung dich Br,
SO, + Br;, + 2H,0 — 2HBr + H,S0,
Nhén bi€t SO biing dung dich BaCl,

Ba’+ SO;” — BaSO,l

=> Chon B.
Ciu 5. Ding Na

Na + H,O — NaOH + %Hz

Sau d6:
CuCl, + 2NaOH — Cu(OH)»¥ xann) + 2NaCl
Mg(NO3); + 2NaOH —> Mg(OH); (ysng ¥ + 2NaNO;
NH,NO; + NaOH — NaNO; + NH;1 + H,0
Fe(NO;); + 3NaOH —> Fe(OH); sy as)¥ + 3NaNO;
= Chon A.

Céu 6. Fe** + 20H™ — Fe(OH),; rtng xanh)
Cu* + 20H™ — Cu(OH); (xanh dzm)
Ag'+ OH™ — AZOH (nong bén) —> AZ20den)
Fe* + 30H — Fe(OH)s{ (uau as)
Al" 4+ 30H —> AI(OH)3Y o ting, tan khi 0~ ay
Nhén bi€t dugce cd 5 dung dich = Chon D.

Cau7.
Fe3+
AP +NaOH dit NaAlO, A, AP
cu?t Fe(OH), ;Cu(OH), { — 3 &
[CU(NH3 ) ]2+ +h¢l du Cu?t ‘
{Fe(OH)3 J A, e+
= Chon B.
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Cau 8.
Zn** Na,ZnO, THy804 702+
Cu2+ +OH du Cu(OH)2 NH3 ” [Cu(NH3 )4 ]2+ +H2504 du Cu2+
Fe?t Fe(OH x +H,S0, du 2
€ ¢(OH), Fe(OH), 17274 T L pe?t
= Chon A.

Céu 9. (NH,),S + Ba(OH), - Ba$ + 2NH;T + 2H,0
(NH,),SO, + Ba(OH), — BaSO,4 + 2NH,T + 2H,0
=> Chon B.
Céu 10. SO, + Br, + 2H,0 — 2HBr + H,S0,
ndu khong mau
H,S + Br, — 2HBr + S (vang)
= Chon C. :
Céu 11. Vi NaHCO; vira loai dugc HCl lai tao ra duge mot lugng CO, méi.
NaHCOs + HCl — NaCl + CO,T + H,0
= Chon C.
Céu 12. AgNO; + Nal — Agld (vang) + NaNO;
AgNO; + KC1 — AgCl! (trdng) + KNO,
2AgNO; + BaBr; — 2AgBr~L (vang nhagt) + Ba(NO3),
=> Chon A.
Céau 13. Céc hidroxit nay déu tan trong dung dich NH; du do tao phiic.
Zn(OH), + 4NH; — [Zn(NH;),]*" + 20H"
Cu(OH), + 4NH; — [Cu(NH;),]*" + 20H"
Ni(OH), + 4NH; — [Ni(NH;)¢]** + 20H"

= Chon B.
. Vyaon Cn 0,5

Céu 14. Nong ¢ HCl a = —NaOH'“NaOH _ 10,5 0,275 mol/l
o Via 20

= Chon A.
Céu 15. Do pH =4 < 7 nén 4p dung cdng thic tinh [H*] truSc di€m twong duong:

- C,V,-CV -
[H']= =00 — 10 = 20.0,1-0,05V
V+V, 20+V

= 10420+ V)=2-0,05V = 2.10% + 10*.V =2 - 0,05V
= (10 +0,05).V = 2- 2.107
-3
—v=22210" 3988 mol~39,9ml = Chon C.
107 +0,05
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Céu 16. NNaoH = DoH = 0,25V (mol)
D S0yt 20,50, = 0,05.0,1+0,05.2.0,05
pH =2 = [H'] = 10°M = 0,01 mol
Ta cd: M = 10~2
0,05+ V .

= 0,01 = 0,25.V =0,01.0,05 + 0,01.V = 0,26.V = 0,01 — 0,01.0,05
=V =0,0365 [ = 36,5ml = Chon B.

Caul7. ) n . =0,02.0,1 +0,02.a

30, =0,0165.0,1+0,0165.2.0,05 = 3,3.10” mol

Trung hoa dung dich thi Y'n, v = Y, -

¢0,02.0,1 +0,02.a = 3,3.107 = a = 0,065 mol/l = Chon C.
Cau18. ny, 5o, =0,02.0,1 =0,002 mol; nyson = 0,01.0,1 = 0,001 mol

NH} + OH — NH;T + H,0

H,SO; + 2NH; — (NH,),SO4

0,0015 - 0,003
H2$O4 (du) + 2NaOH —» Nast4 + 2H20
0,0005 «- 0,001

Ny, = 0,003 mol = my =0,003.14 = 0,042 (g)

PN = 9’-5:)21%.100% =2,1%
= Chon D.
‘ 0,025.25,2 »
Cau 1?. Mn0, = 000 6,3.10™" mol
Phuong trinh phan tng
10FeSO, + 8H,S0, + 2KMnO; — 5Fe;(SO4); + K280, + 2MnSO; + 8H,0
10 2
3,15.107 « 6,3.107
" Mg, = 3,15.107.116 = 0,3654¢

%FeCO, = 0,3654

.100=60,9% => Chon C.

k4

Céu 20. Tuong ty cdu 21, ta c6:

» -3
nF@SO4 = S‘HKMnO4 =2,2625.10"" mol
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12,2625
MFCSO4 - 0 025

FeSO, } .oy Fe(OH)

Fe, (S0,), 3 Fe(OH)

=0,091IM

2 _% 5 Fe,0s (7,5.107 mol)
3

3 -3
_ 271,510 2,2625.10 - 6.369.107 mol

nF62(504)3 a 2
6,369.107
=2 ~(0,255M
CMF(;‘Z(SO4)3 0’025 5
= Chon C.

Cau 21. Thé tich dung dich NaOH trung binh la:

vV, + Vo, +Vy 12,4+12,2+12,6

V= = =12,4 mol
3 3

0,1.12,4
CpVp =CpVp = C, === =0,124M

Trong 1 lit dung dich axit ¢6 0,124.60 = 7,44g
= Chon A.
Cau 22. Ap dung cong thifc: Cyeay.Va = Cn) Vs

C V
N(B}' "B
- CN(A) = ( ) = 9’80’1 - 0,098N
V, 10
= Chon C.
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