Bién rac thanh nguon
tai nguyén quy gia nhat
San xult thwe pham, nhién liéu, thirc dn gia
suc va phan bon quy mé nho

Viét Nam dang d6i mat véi rat nhiéu vin nan vé quan ly chat thai, va phai tim
kiém nhiéu bién phap xt ly ngoai viéc chi dot va chon l14p. Tiéu ludn nay dé cip
dén y twdng quan ly chat thai lién quan dén viéc tich hop nhiéu cong nghé da
dwoc kiém chirng nhu: cong nghé 0 phan compost chiu nhiét va G phan
compost vi sinh vat wa nhiét, cong nghé bién doi sinh hoc vi trun do va rudi
linh den, cong nghé loc nwéc véi béo tAm, cong nghé khi héa va 1én men acid
lactic. Cac cong nghé nay khéng nhirng chi gitp Viét Nam tw gidi quyét dwoc
cac van nan vé quan ly chit thai ma con gidp bién d6i chit thai thanh nguon tai
nguyén quy gia.
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LOI MO DAU

C6 rat nhiéu phwong an lua chon khac nhau trong viéc thai bd chat thai ran. Nhwng cach khé khin
nhit va nguy hiém nhit van 1a dao hg va chén 14p. Manh dat noi nudi nang va bao vé ching ta khong
thé tré& thanh mot noi chita chat thai. Mot khi da tiép xuc véi chat thai, dat sé bi nhiém doc giong
nhw chit thai chon trong dat. Nwéc mwa sé tran ngép cac ho chon l4p, riva tréi cac héa chit doc hai
chét ngudi va vi khudn vao ting ngdm nuwéc, song, sudi va ca dai dwong. Cac vi khuin yém Kkhi sé
sinh s6i ndy n& trong hdm mg siing nwéc nay, phat thai khi metan va cac khi gy hiéu rng nha kinh
khéc. Thay vi tim cach giai quyét van dé, chung ta lai lam cho van dé tré nén khéng thé gidi quyét.
Thay vi quan ly ddng tién clia minh mot cach khon ngoan, ching ta lai qudng n6 di mot cach vé ich.

Théng thwdong chiing ta hay tim kiém cac mé hinh xt Iy chat thai & nuwéc ngoai. Nhuwng chau Au va
chau My lai khong c6 nhiéu mé hinh dé cung cip. Pa nhiéu thip nién ho ciing dao hé va chén l4dp
chat thai. Chi méi gan day, ho bit dau nhan thirc sdu sic vé cac tac hai moi tredong va strc khde ma
viéc chon 14p rac gay ra. Ho chi m&i bat dau chdp nhan y twdng bii chon 14p “hop vé sinh”. Sau mot
vai thap nién, 16p 16t bai chén 14p bang nhwa sé bi vé. Khong c6 bién phap nao c6 tinh kha thi dé stra
chira cic chd bi ro ri bén dwéi mot bai rac dang phan huy. Hang tram hecta gan khu vwc hé chon,
hang ngan kilomet séng sudi va tAng ngdm nwéc phai chiu cdnh 6 nhiém khong thé ctru van néi.

Trong khi chau Au va chau My d4u tranh dé gidi quyét cac van dé vé rac thai ctia ho, thi Viét Nam va
cac qudc gia dang phat trién tai chau A cé rat nhiéu Iya chon hoan toan khac cho minh. Néu Viét
Nam nhin nhan chit thai khong phai nhw 1a chit thai ma nhw mot trong nhirng nguén tai nguyén
quy gia nhit ma minh sé hitu, thi Viét Nam da nang minh vao vi tri dang ganh ti bo xa chau Au va
chau My.

Nhwng dé mang lai gia tri cho chat thai, n6 phai dwoc thwong mai héa. Nhw tai nhiéu doanh nghiép,
can phai c6 cong nghé va chién lwgc cho phép gidm thiéu chi phi va t6i da lgi nhuin. R6 rang chi phi
1é6n d4u tién ma chdng ta c6 thé xéa bo dé 1a chi phi khéng 16 cho viéc thu gom, vin chuyén va chén
14p rac. Uéc tinh dén nam 2020, chi phi nay dao dong khoang 30 USD (600.000 VND) /hd gia
dinh/ndm. Néu cac don vi quan ly chat thai khong con phai thu gom, vin chuyén va chén 1ap rac thai
nita, thi c6 thé tiét kiém dwoc mot khoan tién rat 1on.

Néu chiing ta tim cach t6i da héa loi nhuén, ching ta phai hiéu rang rac thai rat da dang, va khong cé
mot cong nghé don 18 nao cé thé thuc hién dwoc viéc d6 ca. Mdi loai rac thai thwong doi héi mot
cong nghé dic biét hoic két hop nhiéu cong nghé dé dem lai loi nhuidn cao nhit. Po6i khi cic san
pham lam tir rac cé thé c6 gia 500 USD/tan, hodc ciing c6 thé chi c6 gid dwdi 25 USD/tin. Nhung c6
mot diéu chic chin, d6 1a khong c6 loai rac nao dwoc xir Iy ma dem lai thua 16.

Tuy nhién két hop cdng nghé dung dan cho loai rac pht hop vin khong di. C6 mot ly do kinh té - xa
hdi cu thé rat hiéu qua cho mét qudc gia nhw Viét Nam ma chung ta khéng thé bo qua. Piéu nay lién
quan dén tinh than kinh doanh ctia ngudri Viét Nam, nhitng ngwoi khong bao gior bé qua mdi mot co
hoi ki€m tién nho nhat. Tinh than nay giup phan biét ngwoi Viét Nam véi nhiéu dan téc phwong Tay,
nhitng ngwoi dé dang nhdm mét lam ngo trwdc gia tri cha chat thai. Chung ta hay xem xét vi du sau.

T6i biét mot phu nit tudi trung nién hang ngay thwong di bd trén cac dwong pho ba Lat d€ tim kiém
rac. Ba ganh mot ddi quang ganh bang tre, va tai mdi dau ganh 1a mot thing lén hodc mét tdi 16n
chira day rac. Cong viéc cua ba khong 18 thudc vao cac xe tai cho rac, cling nhw xe diy tay. Ba khong
lam viéc cho ai c3, thu nhip kiém dwgc trung binh vao khoang 60.000 VND hay 3 USD /ngay, thu
nhép nay nhiéu hon so v&i hdu hét nhitng ngwdi néng dan lam viéc trén dong rudéng.



Nguwdoi phu nir nay khong lam viéc vi tinh yéu moi trweong. Tuy nhién rat it ngwdi Viét Nam cong hién
dwgc cho méi treong nhiéu hon ngwdi phu niv nay. Ba dai dién cho ban chit cda tinh than kinh
doanh quy mé nhg, tinh than nay nén cé mit tai méi khia canh quan ly chat thai tai Viét Nam. Diéu
nay khong c6 nghia la tat ca nhirng ai lién quan dén quan ly chat thai déu giong ngudi phu nit nay &
tirng chi tiét. Ma ndi dung cot yéu cia quan ly chat thai chinh 1a khong nén tip trung vao cac cong ty
c6 vn 16m va trang thiét bi dat tién.

Nhiéu ngwoi quan sat rang 20.000 tdn rac phat thai moi ngay & Viét Nam doi hoi phai xt Iy & quy
mo 1én, phai ¢6 xe ché rac hién dai, xe i c& 1ém, va hd chdn lap rong. Nhung sy thit thi khéng phai
nhuw viy. Viét nam ding la c6 dan s6 dong (84 triéu ngwdi) nhwng khong can thiét phai xtr ly & quy
mo lon.

No6ng nghiép van 1a phan quan trong nhit cia nén kinh té Viét nam (chiém 22% GDP), va trén 2/3
dan sé Viét nam hoat dong trong linh virc néng nghiép. C6 trén 11 triéu nong ho tai Viét nam, va
khoang 90% cac nong hd nay c6 dién tich dit canh tac dwdi 1 ha L. Dién tich canh tac lda chiém
khoang 84% dat nong nghiép 2, canh tac theo phwong phap tha céng l1a chinh. Hau hét tat ca cac
cong viéc gieo trong, bon phan va thu hoach déu dwoc 1am bang tay. RAt it khi thdy trén 11 triéu
ndng ho nay c6 may kéo, xe tai hay trang thiét bi 1én nao.

Doi 1ap véi diéu nay, cdc néng trai & My c6 thé rong dén hang tram va c6 noi rong dén hang ngan
hecta. Cac nong trai nay st dung cadc may kéo 1én va may gat dip lién hop. Viéc gieo trong va bon
phan khong phai dwoc 1am bang tay nhw & Viét Nam, ma dwoc lam bang may bay.

Néu chung ta nd lwc 4p dung mo hinh quy m6 16n nay & Viét Nam, nang sudt lta sé& sut gidm thanh
con s& khong, va hang chuc triéu ngudi sé bi thit nghiép. C6 thé mo hinh quy mo 16n sé c6 y nghia
tai Louisiana va Arkansas, nhwng né hoan toan khong cé y nghia gi tai Viét Nam.

Ciing nhw vay, md hinh quy mé 16n giai quyét chat thai ma ching ta thiy & M§ va chau Au, khi dem
ap dung cho Viét Nam, thi sé gap phai kh6 khan twong tw nhw viy. Ngwoi phu nit ma ching toi dé
cip & trén dang thwc hién mo hinh quy mé cwe ky nhé. Tuy nhién, ba va nhitng ngwoi nhw ba la mét
trong s6 it ngwoi ¢ Viét Nam ti€p cin véi chat thai tai mbc dd hodc quy mé phu hop, va thuce sw biét
cach 1am thé nao dé phan loai va thu gom chit thai d€ dem lai thu nhap. S& khong ai ngac nhién rang
nguwdi phu ni nay da tirng la mot nong dan lam viéc trén rudng lta. Khi ba chuyén dén sinh séng tai
ba Lat, ba khong cin phai trai qua mot 16p tip hudn nao vé céng viéc thu gom va ban chat thai cé
thé tai ché. Viéc chuyén déi nay dién ra nhe nhang va nhanh chéng, va bay gi¢ ba c6 thé kiém dwoc
nhiéu tién hon treéc day.

Dbé str dung mot cach c6 hiéu qua cac cong nghé xtr ly chit thai tai Viét Nam, cac cong nghé nay phai
phtt hop véi co ciu kinh té - x4 hoi ca Viét Nam. Ching phai & quy m6 nhd, cong nghé thip va dé st
dung cho bit c ai gibng nhw nguwdi phu nit trong vi du trén. Va quan trong nhat, ching phai nhim
dén tit ca chit thai khong dwoc tai ché hién nay.

Chung ta hiy bit dau véi chat thai c6 thé phan hiy sinh hoc tai ho gia dinh.

1 Xem http://www.aares.info/files/2004 marsh2.pdf

Z Xem http://www.cid.harvard.edu/neudc07/docs/neudc07 poster vu.pdf
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CONG NGHE CHU’A TR* VA TIET GIAM VI SINH VAT WA NHIET

Truwong Pai hoc Da Lat da tién hanh mét dé tai nghién ctiu xac dinh thanh phin chat thai sinh hoat.
bé tai dwgc thwe hién trong 50 ngady, nghién ctru chat thai tir 101 nguwoi dan tai 21 hé gia dinh.
Khong phai tit ca chat thai sinh hoat tai Viét Nam déu c6 thanh phan nhw viy, nhwng chat thai cé
thé phan huy sinh hoc ludn chiém ty trong cao nhat:

1. Réac thyc phdm 54.02%
2. Racvuon 27.76%
3. Gidy thai khong thé tai ché _3.63%

Tong chat thai c6 thé phan hiy sinh hoc  85.41%

Tl cAc phat hién d6, ta khong thé khong két luan rang nhitng gi cin thiét chinh 12 mot thiét bi chira
trit va tiét gidm vi sinh vat wa nhiét dit tai moi hd gia dinh néu diéu kién dién tich cho phép. Diéu
nay cho phép giam bét gdnh ndng chi phi cia cdng tac thu gom, vin chuyén va chén 1ap chat thai c6
thé phan huy sinh hoc hang ngay. Thay vao do, chi phai thu gom méi nim mot 1an hodc méi hai nam
mot 1an, phan bd mun chi chiém mét khéi lwgng va thé tich rat nhé so véi lwong rac ban dau. Tuy
nhién, thiét bi cha trit nay phai dwoc thiét ké véi mot sé yéu cau nhat dinh:

Ché tao bing nguyén liéu bén, c6 tudi tho vo han;

Twong doi ré tién,

Thoang khi;

Khong mui, khéng dan du rudi nhing;

Ning (khé danh cap) va gia tri tai ché thip (khong dang dé danh cip);
Ctng dé tranh bi cdn pha béi chd, chudt va cac con vat khac;

Dé khudy dao va lam sach;

Nk wh e

Bai ti€u ludn nay dé cip dén hai phwong phap ché tao thiét bi
nay. Phwong phap thit nhit, thin thung gbm 3 manh bé téng
dwoc cot lai véi nhau bang day thép. C6 thé ché tao thung tai
noi khac ngoai noi dat thung, vi thung c6 thé dwoc di chuyén va
thao 13p dé dang. Ndp thung dwoc lam bang xi ming va cat ré
tién, khuén dic bang cAm truc xoay, cong nghé nay c6é mat &
khap moi noi trén dat nwéc Viét Nam.3

Mot s6 ho gia dinh khéng cé
hodc c6 it dién tich dat. Mot s6
chi c6 mot khoang san bé tong
hoac san lat gach nhé & phia
truwdc hodc sau nha. Khéng thé
dat loai thung khoéng cé day &
khoang sin khong thim nuwéc
nhu viy dwgc. Nwdc va chit 16ng phai dwgc dwa ra ngoai. Hinh vé
bén trai thé hién thung G bang bé tong dwoc dit trén mot tAm dé
dwoc thiét ké dé€ dwa chat 16ng ri vao mét chai nhya.

3 Ngoai ra, ndp thung cling c6 thé dwoc 1am bing mat loai vat liéu d3c biét dwoc gia ¢d bdi cac thanh kim loai.
Cac dic diém cda vat liéu phu nay sé dwoc giai thich chi tiét hon & cac phan sau.



Phuwong phap tht hai 12 xy bang gach. Loai gach mudi sdu 16 nhw trong hinh bén c6 gid ban si
khoang 250 dong hoic 1,25 d6 la xu/vién. Thung xay bang gach ré tién hon thung xay bang bé tong,
vitng hon va cé nhiéu 16 thong khi hon. 4

bé x4y mét thung c6 dwong kinh 60cm, can cd
84 vién gach, gia khodng 21.000 dong hoac 1,05
USD. bé x4y thung c6 dwong kinh 80cm, can c6
144 vién gach, chi phi khoang 36.000 dong hoic
1,80USD. Nhan cong cho hai thiung 1a nhw nhau,
khoang trén dwéi 1 gior cong. Thung 80cm nhw
trong hinh minh hoa c6 dén 2.304 16 thong khi.

Néu hd gia dinh khong cé khong gian bén ngoai
c6 thé dat thung 0, trong khi nha hang xém cé,
thi c6 thé sip xép dé hai ho dung chung mot
thung. O Ba Lat, c6 trén 30 ho gia dinh séng &
khu chung cw dung chung mot thung 4 co
dwong kinh 80cm. Thung nay dwgc dat tai mot
vudn hoa nhé gan khu chung cw, trung binh méi ngay thung nay nhan hon 30kg rac sinh hoc. C6 thé
xt ly mot khoi lwgng 1é6n rac nhw vay 1a nho du trung rudi linh den, sinh vat nay sé dwoc trinh bay &
phén sau.

Néu cin thiét, cic hdé dan song trén cung mdt dwong phd c6 thé dung chung mot hodc mot s thung
. Trong tredng hop ndy, mbi ho gia dinh sé dung rac sinh hoc cia nha minh trong mot tui nhua,
céng nhan thu gom sé thu gom va mang dén bé vao thung G cong céng.

Cac vi sinh vat chiu nhiét doi hdi phai c6 oxy. D6 1a Iy do vi sao ma than thung G c6 nhiéu 16 thong
khi nhw vay. Tuy nhién c4c 16 thong khi ndy van khong du dé giit cho thung duwgc thoang khi hoan
toan. Vi vy can phai khudy dao thwdong xuyén. Au tring rudi linh den c6 thé thuc hién viéc nay.
Nhung viéc khudy ddo tw nhién nay van khong
da. Vi vay, thung can phai dwoc khuiy dao bo
sung b&i con ngwdi, néu khong mui hoi sé phat
sinh.

Moi lan khudy dao thung 4, khéng cin phai mé&
ndp day lén. Viéc khudy dao cé thé dwoc thuc
hién mot cich dé dang bdi mot thanh xodn, mot
thiét bi chuyén dung dung cho thung vi sinh vt
wa nhiét.

Trong cong nghé nay, rac sinh hoc dwgc chuyén
truc tiép tir nha dén thung G, khéng dugc dé 1an
v&i bt cr loai rdc nao khac. Diéu nay cé tinh
quyét dinh d6i véi cac nd luc tai ché. Néu phan
loai tai nguén khong dwoc thwc hién, thi khéng
thé phan loai rac sinh hoc khoi mot s6 lwong 16n
cac thanh phan khac c6 thé giy nhiém ban rac

4 Xem Phu luc II - thiét ké thung



sinh hoc. Gid du rang, néu compost dwoc san xuat tir cic nguyén liéu bi tron 1an nay, thi compost sé
tré nén rat déc va nguy hi€m, va hoan toan khéng phu hop cho néng nghiép.

Thiét bi chira trir ndy dwoc thiét ké dé phan hdy rac sinh hoc mét cach tw nhién trong thoi gian
khodng 1 nam (ngoai trir xwong va vo so phai mat thoi gian 1du hon méi phan hay). Cac vat liéu
khong phin hdy bao gom thiy tinh, kim loai, nhwa, cao su, mut, cac vat liéu boc sap, vai, d4, cat,
bong khoang, x0p, gach, s, sanh va cac vat liéu twong tw khac. Pirng bao gio bo cac vat liéu nay vao
thung a.

Di nhién ching ta cling khong nén bo vao thung cac loai rac sinh hoc c6 thé tai ché. Tuy nhién, doi
v&i gidy bdo bi wét, ban va khong cé gia tri d6i véi ngwoi lwom rac thi co thé dwgc bd vao thung
cung véi gidy vé sinh va khin gidy.

Réac tir khdu chuin bi thirc an va rac tir ban an dwoc bo vao thung G 5. Rac tir khiu chuin bi thirc dn
bao gbm rac thai tir cac loai hat, trai ciy, rau cu; chit thai sau khi rira thit, ca, gia cim, bao gom 16ng,
vay, v0, mai, xwong. Rac tir ban dn bao gdbm thirc dn thira tir noi, chao, bat, dia, va xwong, vay, vo,
mai. Canh, sup c6 thé d6 vao thung, mién 1a trong thung cé di lwong gidy loai d€ thAm hut nwéc. Néu
trong thung khong cé du lwong gidy loai dé thAm hut nwéec, thi chiloc 14y phan cin dé bé vao thung.

Cac b6 hoa da qua st dung c6 thé dwoc bd vao thung. Cling c6 thé bo mot lwong nho rac vweon. Khoi
lwgng 16n rac vueon sé nhanh chéng lam day thung, vi vy véi khoi lwong rac vieon 1én thi khong
nén bo vao. Néu ho gia dinh phat thai khoi lwgng 1én rac vweon, va néu c6 du dién tich dat, thi nén u
phin compost thanh ddng. Nhiéu ho gia dinh c6 thé dung chung mot déng 0 phin compost.

Khong nén bé cac canh ciy 16 va gb vao thung 0 hodc déng i compost, ma phai dwoc thu gom hang
tudn va nghién nho tai mot khu xt ly phi tap trung. Loai vt liéu nay c6 thé dwoc sir dung lam
nguyén liéu trong phwong phap i compost wa nhiét hodc phwong phap khi hoa.

Cach day 1 nam ruwdi, da c6 30 thung 0 vi sinh vat wa nhiét dwoc 13p dit tai lang Xuan Tho, DA Lat.
Trong dd, c6 moét thung dwoc theo doi nghién ctru trong 8 thang sau khi di vao hoat dong. Trong
thoi gian do, thung 1 nay da nhan 720 kg chat thai ran c6 thé tai ché sinh hoc (960 lit). Vao cudi giai
doan nghién ctry, tong khéi lwong rac tiét giam dwoc 1a 92% va thé tich tiét giam 1a 79%.

Nhitng thung G nhw vy khéng c6 mui hdi, khéng rudi nhing. Mic du moi ngady moi thung c6 thé
nhan dwoc 3kg rac thai, nhung chi can lam sach thing mdi ndm mot 1an hodc méi hai nim mat lan.
Sau khi lam sach thung, phén ba trong thung cé thé dwgc nghién nhé va st dung dé G phan compost
dang ddng c6 tdm phu. Vit liéu sinh khéi nay 1a mot tdc nhan c6 tac dung lam thoang khi va la chit
moi rat hiru hiéu doi véi déng i compost chiu nhiét. Mot cach dé tang thém gia tri cho vat liéu dwoc
nghién nho nay sé dwoc giai thich & cdc phan sau.

Nhu da trinh bay & phan Loi mé dau, udec tinh chi phi thu gom, vin chuyén va chén lap trung binh
hang nidm cho mdi ho gia dinh khodng 30 USD (twong dwong 600.000 VND). Chi phi ché tao mot
thiét bi chira trit vi sinh vat wa nhiét dwong kinh 80cm it hon 12 USD, twong dwong 240.000 VND. Vi
vay, chi phi ché tao thung 0 c6 thé dwoc thu hoi trong vong vai thang. Bdi vi cac thung 0 dwoc thiét
ké v&i tudi tho vo han, nén vé phwong dién 1au dai, chi phi tiét kiém dwec la rat 16m.

5 Trong mot vai tredong hop, rac tir khau chuin bi thirc n va rac tir ban dn c6 thé dwoc thu gom, tiét trung va
lam thic an cho lon.



Ngoai ra, mot thung G vi sinh vat wa nhiét cé thé giup gidm phat thai khoang 1 tin CO2/nam. Cac
chirng nhan kha nang gidm phat thai gay hiéu rng nha kinh dw dinh sé dwgc ban véi gia khoang 20
USD hay 400.000 VND/tan CO,. Néu mot thung 0 c6 thé gitp giam chi phi thu gom, vin chuyén va
chon 14p 30 USD, va dong thoi néu cé thé kiém dwec lgi nhuin 20 USD tir chirng chi gidm phat thai,
thi day 1a mot co hdi kinh té tuyét vori ddi véi cac co quan quan ly chat thai. Luu y rang khoan thu
nhép 50 USD hay 1 triéu VND/ho gia dinh la chwa bao gom cac thu nhép tlr viéc ban cac san pham
thu dwoc tir rac.



VAI TRO CUA NGUOI NHAT RAC

Néu rac sinh hoc dwgc chira triv va xtt 1y tai chd, khong
bi tron 1an vé&i cac loai rac do thi khac, thi ngwdi nhat
rac sé dé dang hon trong viéc phan loai bang tay va thu
hoi rac c6 thé tai ché. Ca khéi lwong 14n chat lwgng rac
tai ché nhit dwoc sé gia tang rat nhiéu.

Vi khéng cé bat ky cong ty 16n nao, nha nwéc hodc tw
nhin, tirng c6 thé canh tranh véi doi ngli ngwoi nhat rac
trong linh vic tai ché rac sinh hoat tai Viét Nam, vi viy
sé la khong khon ngoan néu khong huy déng sw tham
gia ctia ho vao viéc dé xuit cach xi ly va tai ché rac sinh
hoat 6. Nguwoi phu niv dé cap dén trong phan Loi mé dau,
chic ching ta ciing c6 thé doan dwoc, chinh 1a mot
nguwoi nhat rac (xem hinh bén). Ngwdi nhat rac 1a nhitng
nguoi duy nhit tai Viét Nam biét cach kiém tién tir viéc
thu gom rac tho tir cac ho gia dinh. Nhitng ngwoi nhat
rac tai bai chon 14p khéng phai mua rac, va vi vay ho cé
thé kiém duwgc khoang 100.000VND hay 5 USD/ngay.

Mic du chinh quyén dia phwong khong can phai chi tra bit cr khodn nao cho ngwdoi nhat rac, tuy
nhién chinh quyén dia phwong c6 thé hé tro cho ho bang nhiéu cach nhw sau:

1. Bdo vé ho khéi bang nhém trung gian mafia chi muon bdc 16t cong strc cia ngudi
nhat rac;

2. Khuyén khich ho thiét 14p nén cac hop tac xa dé thoat khédi sw kiém soat cua cac biang
nhém mafia;

3. Gidp d& ho dam phan dé dat dwoc gia ban cao nhit cho vat liéu tai ché;

4. Trang bi cho ho ging tay, mat na va cac thiét bi bao hé lao dong khac;

5. Theo ddi tinh trang strc khoe clia ho, dic biét 1a mirc d6 nhiém doc;

6. Quy dinh mirc phat cho cac hd gia dinh d& 14n rac thuc phdm véi cac loai rac khac;

7. C6 cac hinh thirc mién gidm thué cho cic céng ty san xuit san pham tir vat liéu tai
ché do nguwoi nhit rac thu gom;

8. Han ché viéc nhip khiu cic nguyén liéu tai ché vao Viét Nam, gy anh hwdng dén
tinh hinh kinh té cta d6i ngii nhit rac;

9. Cung cip cho ngudi nhit rac cac loai xe ddy, nham gitp ho van chuyén rac dé dang
va hiéu qua hon;

10. M& rong quy mo hoat dong ctia ho;

11. Va quan trong nhat la khéng nglrng ton vinh ho nhw 1a nhitng ngwdi anh hung trong
toan bo nd lwc tai ché rac thai tai Viét Nam.

Chi vé&i cac bién phap hd tro cho ngwdi nhit radc, mé rong quy md hoat dong va téi da héa loi nhuan
cta ho, thi m&i co thé tao ra dwoc mot nén tang kinh té vi mé cho phép toan bo rac hé gia dinh dwoc

6 Vé tim quan trong clia ngudi nhit rac trén toan thé giGi trong viéc tai ché rac, xem thém tai
http://www.nytimes.com/2009/08/05/opinion/05chaturvedi.html?th&emc=th



http://www.nytimes.com/2009/08/05/opinion/05chaturvedi.html?th&emc=th

tai ch€ mot cach ding dan. Pinh nghia tir “ngwoi nhit rac” phai dwoc mé rong, bao ham ca nhirng
ngudi khiac khong ndm trong pham tri nay.

Néu rac sinh hoc dwoc phén loai tai ngudn va dwoc xr ly trong cac thung u vi sinh vat wa nhiét, thi
ngudi nhit rac sé c6 thé thu gom dwoc trén mot nira lwong rac con lai. Nhw vay chi c6 mét lwong rat
it rac sinh hoat con lai trong dong rac thai. Trong dd, cac loai rac c6 kich c& > 20 mm cé thé dwoc
phan loai bang tay béi ngudri nhit rac tai cAc xwdng xtt ly phi tap trung thanh 2 nhém: vo co va hiru
co.

Phin rac hiru co ¢6 thé dwoc nghién nho va lam nhién liéu khi hoa, phan vo co thi dwgc nghién
thanh tro d€ 1am cét liéu non. Cac loai rac c6 kich c& < 20 mm c6 thé dugc phan loai bing mot may
phén loai c& nho (xem hinh bén dwdi) 7, va mot 1an niva, giai phap twong tw lai dwgc ap dung. Trong
céng tac quan ly chat thai bén virng va c6 tinh trach nhiém cao, thi hoan toan khong con gi dé€ ma
dem ra bai chén lap.

7 Quy trinh phan loai dwgrc trinh bay tai http://www.esrla.com/pdf/separation.pdf
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CONG NGHE CHUYEN HOA SINH HOC VOI RUOI LINH PEN VA TRUN
15]0)

Khi rudi linh den trwdng thanh, chiing s& bi dan du dén cac thung 4 vi sinh vat wa nhiét, mot noi ly
twdng, dé€ dé trixng. Khi 4u trung rubi linh den trwdng thanh trong thung 0, ching sé chui ra ngoai
qua cac 16 thong hoi. Sau do, ching sé chui vao dit d€ phat trién thanh nhong va 16t x4c thanh rudi
tredng thanh. Vi vy, thung G la noi ly twong dé nhan giéng mot
lwong 1én rudi linh den. Nhwng vi sao phai nubi du trung rudi linh
den?

Trong thé gi¢i tw nhién, du trung rudi linh den dwgc biét dén nhw 1a
mot ké pham dn nhit. Trong khoang thoi gian dwdi 24 tiéng, du
trung rudi linh den c6 thé gidp giam thi€u 20 lan khdi lwong va thé
tich rac thyc phim. Trong dién tich 1m2, 4u trung ru6i linh den c6 thé an hét 40kg rac thwc phdm
twoi trong vong mot ngay. Trong mdi 100 kg rac thwe phdm, cé6 khoang 20 kg chat dinh duéng c6
ham lwong protein cao (42%) va ham lwong chit béo (34%). Au tring rudi linh den c6 thé in cac
loai rdc phan hiy twoi, k€ ca thit va sdn pham tir sira.

S& khong day di néu khong nhic dén sw c6 mit cta 4u trung rudi linh den trong thung G vi sinh vat
wa nhiét. Phan hiy vi sinh vat wa nhiét cht yéu dwoc thwe hién bdi cac loai vi khuin, ndm, khuén tia,
protozoa va rotifer, tit cd déu hoat dong dwgc trong moi treong nhiét do cia thung u vi sinh vat wa
nhiét. Nhwng néu c6 str dung au trung rudi linh den, thi mét thung rac ma binh thwong chi nhin
dworc 3 kg rac thwe phAm/ngay cé thé nhan va xir Iy dén 30kg rac/ngay. Tuy nhién, kich c& va cong
sudt ciia thung phai luén dwgc xem xét can ¢ trén chirc nang ctua né khi khong st dung 4u trung
rudi linh den.

Chuing 1én nhanh trong méi treong mudi, amoniac, va ddc té thuwc pham. Chiing cé thé dé dang tiéu
héa cdc logi rdc thwe phdm qud ddc cho lon va cdc logi vt nudi khdc. Néu & trong mdi truedng con,
chiing sé chét sau 2 gi¢. Chung c6 thé bi quay ly tAm v&i gia toc trong lwc 2.000 g ma khong hé gi.
Chung rat déo dai, khée manh va dé thich nghi.

Au triung rudi linh den phat ra mét loai mui dic biét c6 kha ning xua dudi cac loai rudi nhing khac.
D6 12 mot loai mui diu nhe ma con ngudi c6 thé cdm nhan dwoc, chir khong git. Rudi linh den
trwdng thanh khong cin pha con ngwdi. Chiing khong c6 miéng. Ching khéng an hodc dau vao thirc
an cda con nguoi. Chung khong bay vao nha. Ching khong giy bénh truyén nhiém.
Hinh bén trai: Sau khi an m6t qua bi dé 16n. Hinh bén phai: Pang dn dwa hiu. Ca bi d6 1an dwa hiu
déu dwogc an trong ‘
khodang thoi gian
dwéi 24 tiéng déng
ho.




Sau khoang 2 tudn an lién tuc, du trung truedng thanh. Sau do, ching tim kiém mot noi kho, téi dé
phat trién thanh nhong. Ching sé bo ra khéi rac, va néu trong thuing c6 ciu tao thém hai dwong ranh
nho, ching sé& bo 1én hai dwong ranh nay dé ra ngoai. Hai dwong ranh (phai va trai) nay cé dang
x0an 8¢, tai di€ém giap véi dinh thung, c6 mot 16 thoat, tai day, 4u trung rudi linh den sé roi ra ngoai
vao mot chau ké san. Loai thing chira dic biét nay, dwoc goi 1a thung sinh hoc, khong c6 cac bd phan
di dong. Khdng can nang lwong, dién nang, nhién liéu, hda chat, khong cin gi ca, ké ca nwéec.

Hién nay tai Viét Nam dang san xudt hai loai thung: thung 2 foot va thung 4 foot (1 foot = 0,3048m).

Thung 2 foot phu hop véi quy mé ho gia dinh, con thung 4 foot dwoc thiét ké dé sir dung cho muc

dich thwong mai quy mé nhd. H6 gia dinh muén nudi 4u trung rudi linh den c6 thé dung thung 2 foot

cung véi thung U vinh vat wa nhiét. Thung 4 foot cé thé xir ly dén
40kg rac /ngay.

Ciing c6 thé ché tao mdt thung u vi
sinh vat wa nhiét cho phép thu 4u
trung ru6i linh den. Khi u trung
trwong thanh chui ra khoéi thung
qua céc 16 thong hoi, ching sé roi
vao mot dwong rianh nhé bang bé

tong nam dwdi day thung. Xem hinh
A e hung sinh hoc 4 foo
- ' bén duwdi.
hung sinh hoc 2 foot

Khoang 1/3 dén % khdi lwgng 4u trung twoi c6 thé dwoc ché bién thanh thirc dn kho cho ¢4, c6 gid
tri twong dwong nhw loai thirc an cho ca Mehaden, loai thitc an Mehaden nay cé gid khoang
1.200USD/t4n. Di nhién, khéng phai tat ca khéi lwong au trung twoi déu dugc ché bién thanh thirc
an khé, dé 1a vi ham lwong 4m dé cua 4u trung twoi. Ngoai ra, khoang tir 3% dén 5% &u trung thu
hoach dwgc khéng nén dem ché bién hodc ban hay tiéu thu. Ma ching phai dwoc bao vé cho dén khi
ching trudng thanh. Sau d6 4u trung trwdng
thanh sé dwoc thd vao tw nhién dé duy tri noi
giong.

Coéng nghé rudi linh den tw ban than n6 khong phai
la mot gidi phap tong thé trong viéc giai quyét rac
phan huy, vi rang 4u trung van chira lai mot lwong
nho rac hay mun. Nhuwng phin mun cta du tring
rudi linh den thi lai khéng phai la rac d6i véi trun
do, ma né 1a mot chit xdc tac ly twdng cho trun do.
Trén thyc té, trun doé cé thé phat trién nhanh gip
2-3 lan trong méi truedng ba rubi linh den so voi
trong moi trwedng rac thwe phdm dwoc phan hay
mot phin &,

Au trung rubi linh den tiéu héa dwoc rac phan hiy twoi, mét s6 thanh phin ma tran dé khéng thé
tiéu hoa. Con trun do thi tiéu héa cac chat xenluloza dai, cirng ma 4u trung rudi linh den chira lai,

8 Gido suw Tran Tan Viét - Pai hoc Nong 1am Tp. HCM di nghién ctru vé quan hé twong hé giita rudi linh den va
trun dé trong viéc xi ly rac phan huy.
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khong thé tiéu hoa dwgc. Hai loai sinh vat ndy cdng hwdng véi nhau mot cach hoan hao, tiéu hoa tat
ca cac chit dinh dwdng cé thé. Phan trun do gidp tao nén moi treong phat trién tét nhat cho cay
trong, gitp tiét gidm dang ké lwong phan bén cho ciy trong.

Theo mgt nghién ctru tai Connecticut (thwc hién b&i Lunt va Jacobson, 1944), phdn trun dé gitp tdng
ham Iwong Can-xi (Ca) trong ddt 1én gdp 1.4 ldn, Ma-gié (Mg) 3.0 ldn, Kali (K) 11.2 1dn, Phét-phdt 7.4
ldn va nitrate-nitrogen (NO3-N) 4.7 ldn °.

(' Viét Nam, trin d6 thwong dwoc ding 1am thire in nudi tom dé phong ngira bénh hai. Ga dwoc cho
an mot it trun dé sé tiéu thu it thira an gia cAm hon, ty 1€ sinh trwéng nhanh hon so véi ga khong
dworc cho an loai thyc phdm bd sung nay 1°. Heo ty nhién 1én nhanh nh¢ dn con trung va trun, trun
gop phan giam thi€u bénh tat & heo.

Tai Viét Nam, phan trun d6 dwoc ban vdi gia 500 USD (10.000.000 VND) /tan. Vi vy, san pham tir
thung compost vi sinh vat wa nhiét c6 gia tri rat cao néu nhw dwoc tiép tuc xr Iy véi trun d6. Phan
ba cla thung cé thé dwgc thu gom, nghién nhé va x Iy b&i ngwdi nhit rac tai mot co sé san xuit
phén trun qué quy mé nhoé. C6 thé déi ngii ngwdi nhat rac phai mua lai phdn ba mun nay tir ho gia
dinh, giéng nhw hién nay ho thu mua rac tai ché. Lwu y rang chinh quyén thanh phd khong phai don
cac thung 0 nay hay van chuyén phin ba mun. Ngwdi nhit rac sé 1am diéu nay don gidn chi vi gia tri
cta phan ba mun.

Trwéc khi két thic phin Céng nghé chuyén hda sinh hoc véi rudi linh den va trun do, chung ta phai
ban vé sy nghi ngdr cia mot s6 ngwdi vé s ton tai clia rudi linh den tai Viét Nam.

Nhw d3 trinh bay & trén, ru6i linh den trwrdng thanh khéng phai la sinh vat giy hai, va béi vi hanh vi
kin d4o va lanh tinh cta ching, nén khong dé gi phat hién ra ching. Hau hét ngwdi Viét Nam, khi
dwoc xem hinh anh cta rudi linh den dang trudng thanh hoic dang 4u trung, déu néi rang ho chua
bao gi¢ thdy ching trwdéc day. Tuy nhién bit ¢t nha con trung hoc ngwoi Viét Nam nao ciing déu sin
sang xac nhan rang ching c6 mit & moi noi trén dit nwéc Viét Nam, tir Nam dén Bic, tir viing duyén
hai d&i néng dén ving cao nguyén nui cao lanh 1€o.

Chung t6i da thdy chung tai cac bai rac va cadc déng phan khdp vung dong bang song Clru Long.
Chuing c6 rat nhiéu tai moéi quan ctia Tp.HCM. Chiing tdi cling da tirng quan sat 4u trung rudi linh
den trong mot thung sinh hoc dat tai mot khoang sin & lau 2 trong mot chung cw & quan 5. ThAm chi
chung ciling c6 & Pa Lat, noi c6 dd cao 1.500m so véi muwc nwée bién.

Ngay truéc Tét Nguyén dan nam 2011, dw 4n Cap nwéc va Vé sinh tinh Binh Dinh di tién hanh mot
nghién ctru nham xac minh sy ton tai ca rudi linh den tai tinh Binh Dinh 1. Todd Hyman, chuyén
gia tién hanh cudc nghién ctru nay, da dén tat ca cac bai chon 14p tai 4 huyén dw an. Ong khong gip
phai vin dé gi trong viéc tim kiém va chup anh ruoi linh den dang trwdng thanh va dang au trung tai
tit ca cac diém.

Néu rac phan huy c6 sin trong diéu kién phu hop, 4u tring rudi linh den sé& xu4t hién mot cach tw
nhién. Tai cac ving nhiét déi, 4u trung rudi linh den sé xuit hién trong vong 7 dén 10 ngay. Viéc gy
giong thu cdng cho cac thung G véi du trung non la khong can thiét.

9 http://www.scribd.com/doc/30909297/Biochar-Article
10 http: //www.lrrd.org/lrrd21/11/ton21192.htm
11 Dw an VIE0703511
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TAI CHE CHAT THAI CUA CON NGU O

Mbi ndm mot ngudi thai ra khoang 500 lit nwéc tidu va 50 lit phan. Hai san phdm nay chira d0 chat
dinh dwéng can thiét cho hau hét cac loai ciy lwong thwe thuc phdm can cho nguwoi nay. Nhwng thay
vi tan dung 550 lit nay nhw 12 mo6t ngudn tai nguyén, thi ching ta lai hoa 14n ching véi khoang
15.000 lit nwérc, va doi xudng cong. Trwde khi dwoc dwa vao mot nha
may xt Iy nwéc thai néu co, thi hdn hop nay da bi 1an véi hang tram
chat gay 6 nhiém.

Nha may x Iy nwéc thai truyén théng hiém khi gitt lai hoic tiéu huy
tdt ca cac vi khudn va vi rut truyén nhiém, n6 san sinh mot lwong 1ém
cac bun cin khong t6t cho ndng nghiép, va né gy nén nan 6 nhiém
tram trong cho hé sinh thai nwéc bién va nwéc ngot. Gidi phap cudi
dwong 6ng nay khong tai ché dwoc gi cd. N6 nhan 14y cac nguon tai
nguyén quy gia va roi chuyén héa ching thanh cac chit gy 6 nhiém.
Vi gia phan bdn ting din trén toan thé gi¢i, va nwdc cang ngay cang
tré thanh mot mat hang khan hiém, nén cach ti€p cin nay khong bén
virng va khong c6 y nghia.

Nén nong nghiép hién dai lay
nguén ni to can thiét tir nha may
san xudt amoniac st dung nhién
liéu hda thach nhw la gas tw nhién, khi dot hoa 16ng hay dau mo
nhw 1a moét nguén hydro. Qua trinh tiéu ton ndng lwgng nay thai
khi CO2 vao bau khi quyén, n6 tiéu thu mot ngudn tai nguyén
hydrocacbon c6 han, va né khong bén virng.

Nén ndéng nghiép hién dai 14y ngudén Photpho cin thiét tir da
photpho. Nhung ngu6n tai nguyén nay dang can kiét nhanh chéng
va ngay cang nhiém ddc véi cac chat gy 6 nhiém nhw 1a Catmi.
Trong thoi gian chi 25 ndm, ngudn tai nguyén Apatit c6 thé khong
con dé khai thac va nan déi toan cau sé 1a hiu qua kém theo 12,

Néu ching ta nhin nhin nghiém tdc viéc dat dwoc tinh bén virng & linh vwc nay, thi nhiém vu dau
tién va c6 1& quan trong nhit cla ching ta chinh 1a khéng dwoc d€ 1an nwéc ti€u véi phan. Trong co
thé con ngwoi, hai thir chit thai nay dwgc san sinh va chira trir riéng biét, dwoc bai tiét riéng biét,
vay nén ching can phai dwgc chira triv va xi ly ching riéng biét. Mot toalet ¢ hai clra ra, mot cho
nuwdec tiéu va mot cho phan 13 tit ca nhirng gi ma chung ta can.

Khoang chira phén, ngoai trir phan ndp diy, 1a thiét bi hoan toan giéng v&i thing chira vi sinh vat wa
nhiét dung dé x Iy rac sinh hoc tai ho gia dinh, va néu nhw dwoc st dung va don dep cin thin, mét
thung nhw vay c6 thé nhin tit ca rac sinh hoc do hd gia dinh phat thai, k€ ca phan nguoi. Mot toa let
nhu vay la rat ly twong, dic biét 1a & nhitng ving ndng thén noi ma toa lét chi 1a mot bé ngoi dit
trén mot ho ca hay chi 1a mot hé trén dat. Ngwdi dan néng thon thuwong khong st dung bat cir loai
toalet nao. O’ Viét Nam c6 rat nhiéu vin dé nghiém trong vé sttc khde va méi trweong lién quan dén
viéc tiéu tién va dai tién bén ngoai.

12 Xem http://www.theglobeandmail.com/news/national/article1140936.ece hay

http://vsrbc.web.officelive.com /PF.aspx
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Dang toalet nay cé thé duwgc ché tao theo kiéu bé ngbi
hodc ngbi xdm. Trong truwong hop toa l1ét kiéu bé ngoi,
khoang chita phan phdi chong d& strc ndng clia than
ngudi ngdi trén, nén tét nhat 1a né dwoc xay bang gach.
Nha toalet c6 thé dwoc lam bang tre va 1a dira cho ré,
hodc lam bang gach hay bé tong cdt thép (xem hinh bén
dudi).

Trong vong 20 ngay
sau khi xdy xong,
thung chra phan sé
nudi du trung rudi linh
den. Au trung rudi linh
den an phan nguwoi
trong vong mét hodc
hai gio dong hd sau
khi phan thai ra. bay
la mot tc nhan rat quan trong trong viéc khir mui héi cta toalet.

Tro sinh hoc ciing ¢6 thé dwoc dinh ky bé vao thung chira phin
giup khir mui héi. B&i vi tro sinh hoc hdp thu amoniac dwéi dang
thé khi, nén c6 thé bo tro sinh hoc vao khoang chira nuéc tiéu.
Chung t6i sé trinh bay y twéng vé chiu tiéu than sinh hoc & phin
két luan.

Nwéc ti€u c6 thé dwoc thu gom tir toalet tach nwéc tiéu, dwoc pha
lodng va bon cho ciy trong dé bo sung NPK. Cac ky thuat twédi don
gian gitip phong nglra viéc bay hoi amoniac.

Tuy nhién, néu & mot s6 khu vuwec, viéc van chuyén nwéc tiéu 1a
khong kha thi, thi c6 mot phwong phap khac cho phép xt 1y triét
dé nwoc tiéu tai chd. Phwong phap nay cé st dung mot loai thuc

- vat thuy sinh, la mét trong nhitng
loai thwc vat sinh trwéng nhanh
nhat trén trai dit. Vi n6 noi trén
mat nwéc, nén ndé hip thu NPK va
cac duwdng chit khac tir nwéc qua
bé mat 14. Néu cé du 4nh sang mat
troi, n6 c6 thé gidm lwgng NPK
trong nuéc téi mirc hdu nhw bang
khong. Loai thyc vat nay dwogc tim
thdy & khap moi noi, d6 chinh 1a
béo tAm.

Dwéi cac diéu kién tdi wu, mot lwong béo tdm nhit dinh c6 thé
phat trién 1én gip do6i chi sau 16 gior dong ho. Béo tAm c6 ham
lwgng protein cao nhat trong thé gi¢i thwc vat (doi khi cao dén
45%). N6 ciing giau beta carotene, xanthophylls, vitamin A va vitamin B. Ham lwong chit xo va cac
chat kho tiéu rat thap.
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V&i phwong phap nay, nwéc ti€u di tir toalet ¢d bo phan tach nwéc
tiéu dén mot hd nudi béo tAm nhé nam gan toalet. Vi béo tAm dan
trai hdu nhuw khdp mat ho, nén chi mét lwgng rat nhé amoniac bi
bdc hoi va béc mui. Lwgng béo tdm thu hoach hang ngay 1a thic an
tuyét vori cho g, lon, ca va vit. Béo tAm c6 thé duoc phoi kho, chan
qua nuwéce sbi hodc cho an dwdi dang twoi. Hinh bén trai: béo tim
dang dwoc phoi khd. Luru ¥ mau xanh dé thwong ma béo tAm van
gilt dwoc khi phoi kho.

Lo-gic cia qué trinh x& 1y bén vitng chat thai cia con nguwdi cé cac
mdi quan hé song song v&i 16-gic cia qua trinh xtr 1y bén vitng rac
sinh hoat c6 thé tai ché sinh hoc. Ca hai qua trinh déu doi hoi phai
phén loai tai nguon, yéu cau cé thung cha trit vi sinh vat wa nhiét,
ruo6i linh den va trun do. Ca hai déu khong phai 1a hoat dong x ly
rac thai doc 14p quy mo 16n va déu c6 moi lién hé véi qua trinh san xuét bén virng thwe pham, thic
an gia stic va phan bon. Chat thai ctia con ngudi, cling nhw phan lon, rit giau dwdng chit cho viéc
s&n xuit nhién liéu bang metanol.

Chung ta da ndi nhiéu vé tinh bén virng, nhwng ching ta sé khong bao gio dat dworc tinh bén virng
thwce sw cho dén khi chiing ta hoc dworc cach tra lai cho thién nhién trong vong luin chuyén khép kin
tit ca nhitng gi ma thién nhién cin dé nudi séng ching ta. Co &, viéc tra lai cho thién nhién tit ca
nhitng chit dinh dwdng trong chat thai ma chdng ta thai ra Ia nhiém vu diu tién va quan trong nhat
ma chdng ta, nhitng cw dan ctia hanh tinh trai dat phai lam.

16



CONG NGHE KHI HOA VAT LIEU SINH KHOI VA LOT iCH CUA THAN
SINH HOC

Khi nghi vé 6 nhiém khong khi, chiing ta thwong nghi vé 6 nhiém khong khi ngoai troi tai cac khu
vuc do thi dan cw déng dic. Tuy nhién, mot s6 treong hop 6 nhiém khéng khi toi té nhat lai dién ra
trong nha tai khu virc ndng thon. Viéc dot chay cac vat liéu sinh khdi nhw gd, xo dira, va cac chat thai
cla cdy tréng tao ra khoi, mudi than, carbon monoxide, khi metan va hang tram hop chat hiru co
chira chit giy ung thw. Va hé qua tit yéu 1a hang ngan ngwdi Viét Nam chét mdi nam.

Theo T6 chirc Y té Thé giéi WHO, tai cdc nwéc dang phdt trién, ngdy cang c¢é nhiéu ngwdi chét vi é
nhiém khéng khi bén trong nha - hdu hét la vi cdc bép 16 ndu bdng cui khéng hiéu qud, chit khéng phdi
chét vi bénh lao phdi hay sét rét. 13

Tuy nhién viéc st dung cac bé&p 10 nay khong phai chi c6 & ndng thon. Trén khip Viét Nam, dwong
phé day khoi béc 1én tir cAc nha bép hodc nha hang ngoai troi. Cac vat liéu sinh khoi gia tri thip
thuwong dwgc dung lam chit d6t tai cac 10 bin twoi hodc dung dé dun nwéc soi. Cac hd dan, ké ca &
khu vuc dd thi, xt Iy rac bang cach d6t rac san vwon va cac loai rac khéc, lién tuc 1am bau khong khi
day cac chit 6 nhiém chét nguoi.

Nguoi ta c6 thé tranh luin rang nhiéu ngwoi khong c6 kha ning mua dau héa hay gas dé thay cho
viéc phai dot cac vat liéu sinh khéi gia tri thap. Tuy nhién vdn dé khong phai la cAm sr dung cac
nguyén liéu sinh khéi, ma st dung ching bang phwong phéap khi hoa dé tao ra ngon lira gas sach.
Vé&i sw gidp d& clia Alexis Belonio, chiing t6i da tién hanh thiét ké va ché tao ra bd khi hoa théng gidé
cuwdng birc tir dwdi 1én, dot trén. B khi héa nay hoat dong kha t6t véi nhiéu loai nguyén liéu sinh
khdi nhw vo trau, vo hat ca phé, xo dira, ba mia, dim gb, mat cua, so dira ...

Mot s6 dang nguyén liéu sinh khéi, nhw rom, 14 théng, phai duwgc nén chit hoic nghién nhé nham
tang mat do thé tich. Rac 1dm nghiép phai dwgc bam nhd. Nhwng khong can phai déng vién (chi phi
déng vién khoang 125 USD/tan). Am db 1y twéng nhat 13 khéng qua 12%. Nguyén lidu sinh khéi c6
thé dwoc phoi khé dwdi 4&nh nidng mat trdi, hodc 1am khd bang phwong phap wa nhiét sit dung tdm
pht compost, va cling c6 thé dwoc sdy kho bang
nhiét lwong thira cia bo khi hoa.

B0 khi h6a chi gom moét binh hinh tru véi b phan
d6t ndm trén cing, va mot lwdi sang nam dudi
day. C6 mot quat nhd cung cip khong khi nam
bén duwdi lwédi sang, téc dé quat dwoc diéu khién
bing mot b diéu tdc. Pudng kinh cta binh phan
ng quyét dinh lwgng khi gas dwoc san sinh,
chiéu cao cda binh phan &ng quyét dinh do dai
thoi gian san sinh khi gas.

Nhiéu loai nguyén liéu sinh khéi nhw vo triu, ba
mia c6 goc nghi 4m, va c6 xu hwéng chong chuyén
dong hodc chay xuéng. Trong bd khi héa nay,
nguyén liéu sinh khéi khéng bao gi¢or chuyén dong
bén trong binh phan ng trong sudt qua trinh khi

13 Xem http://www.newsweek.com/id /226941 /page/1
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héa. Ngoai bd phan quat cung cdp khong khi ndm bén duwdi lwdi sang, thi bd khi héa nay khong cé
bat ctt bd phan chuyén doéng nao. R4t khé héng héc. Khong can bao dudng. Dé theo déi va diéu
khién, th&i gian quay vong gitra cdc mé dwoc tinh bang gidy chir khong phai bang phut.

Khi bat dau qua trinh, chiing ta nhic bd phan dét 1én va d6 nguyén liéu sinh khéi vao ddy binh.14

A

Grate at Bottom of Reactor

M4y quat dwoc bat 1én, bé gidy 1én trén nguyén liéu sinh khéi va dét bing quet diém hoidc quet gas.
Khi gidy chay, thi chi cAn vai gidy d€ nguyén liéu sinh kh&i bat Itra. Mot ngon Itra sé& bdc 1én tir dinh
binh phan &ng. B4 phan d6t dwoc dit 1én trén binh phan tng, ngon lira sé xuyén qua cac 16 ctia b
phan dét. T6c dd quat dwgc diéu chinh nhé hon tily nhu ciu. Lwu y rang khong c6 4nh sang gas.

T quan diém an toan, thi diéu nay rat quan trong béi vi qua trinh nay khéng phat thai khi CO-. Khi
bd phian dot dwoc dit 1én trén binh phan rng, ngon ltra sé bdc 1én tir binh phan &ng, l4c nay qua
trinh khi héa thuwc sy bat dau. Rat nhanh sau d6, nhiét do trong binh phan tng dat dén 1000 C (v&i
diéu kién nguyén liéu sinh khéi hoan toan kho).

Vi qué trinh ndy dién ra tir dinh xu6éng day, nén sé& hinh thanh mot 16p than day ndm trén vi tri ma
khi gas tho4t ra. Vi khi gas thoat qua 1¢p than ndy, nén hau hét cac chit hydro cacbon hén hop sé bi
phén huy thanh hydro va cacbon monoxit. Chinh nho sw ti€p xtc gitra khi gas va than ma tao ra
ngon lra xanh rit dep mat, day 1a dic diém tiéu biéu cta bo khi hoa nay. Piéu nay khong xay ra véi
dang b6 khi hoa thong gi6 tir dwdi 1én dot dwdi hodc dang bo khi hda thong gié ngang. Ngoai ra, con
c6 mot diém thuln loi nira ciia viéc dét trén nhuw sau:

Khi gas khong bi ngudi di trwéc khi chiy. Nhiét lwong sé khong bi hao hut trwéc khi dén dwoc bo
phén d6t. Pay 1a Iy do ma trong nhiéu truedng hop, dang bo khi héa d6t dwédi khong phai la lwa chon
dién hinh. Trong truwdng hop b khi héa thong gié tir dwdi 1én d6t trén nay, néu cang nhiéu 1o dét
dwogc yéu cau, thi cang nhiéu bo khi héa sé dwoc dwa vao str dung. Ching c6 thé c¢é nhiéu kich c&
dwong kinh khac nhau, quat c6 nhiéu t6c dd khac nhau. Vi vy mic d6 linh hoat va kiém soat cao.

14 Xem qua trinh bat b khi héa tai video clip tai trang web: http://www.esrla.com /pdf/gasifier.mpg
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Khi qua trinh khi héa hoan thanh,
nguoi st dung c6 thé quén dé tro ra
khoi binh. Néu quat tiép tuc chay, tro sé
bi dot chay, diéu nay sé lam cho b0 khi
héa qua noéng. Vi vy, mot tdm cach
nhiét 1é6n da dwgc chén vao Ong théi
khi, va khi nhiét d6 gan tdm luwdi sang
- | tang lén, mot by cAm &ng nhiét sé kich
d hoat bd phan bao dong.

Trong cac mo-den méi nhit, nguoi ta
dung mot quat nho hon, va véi bd phan
quat nho hon nhw vy, thi c6 thé dung
ong din khi nhé hon. Ong din khi nay c6 thé dwoc kéo dai 1én phia trén,
nén khong can phai st dung tim cach nhiét.

Ngudi ta ¢ thé tranh luin rang mot bd khi héa thong gié tw nhién thi
don gian hon, nén tot hon bd khi hoa cé st dung quat. Nhwng dé thong
gi6 tw nhién, thi phai dung nguyén liéu sinh khéi dang miéng 1én cho
phép khong khi hodc khi gas dé dang len qua. Nhung néu khi gas c6 thé
dé dang thoat qua cic mau than 1én ndm trén khu vuc khi héa, thi sé
khong co6 sy tiép xuc chat ché giir khi gas va than. Nhw vay, khi gas hau
nhu khong dwoc loc, va két qua 1a cho ra ngon Itra bAn mau vang.

Ngoai ra mot bép 10 thong gié tw nhién duing cic manh 16n nguyén liéu
sinh khdi s& mAt thoi gian 1au hon dé bt Itra, trong qua trinh bt lra, sé
phat sinh nhiéu khéi ¢ hai cho sttc khoe nguoi stv dung. C6 1& cach tot
hon 1a bam nhé hodc nghién nhé cdc manh nguyén liéu sinh khéi ra, va
st dung chiing cung v&i b khi héa thong gi6é cwdng birc tir dwdi 1én dét
trén c6 trang bi quat.

Lwu y rang lwgng dién nang tiéu thu cho may quat 1a khong dang ké. Chi cAn khong qua 1.5 watt cho
bd khi héa loai nho nhét trinh bay trong tai liéu nay, va khoang 7.5 watt cho b6 khi héa loai 1&n nhit.

B diéu t6c c6 do 16m thap, cho phép ngudi st dung dé dang diéu khién trong qua trinh khi héa, dic
biét 1a khi khé&i dong cin nhiéu khong khi. Vi vy, quat va bo diéu téc la hai nhan t6 quan trong nhat
clia b khi hoa nay. Hién nay dang ché tao 3 mAiu bép 10. S6 miu twong dwong véi dwong kinh binh
phan trng

1. MAu 150 = 2-4 kg nguyén liéu sinh khéi/gid, gid ban 52 USD
2. Mau 250 = 5-10 kg nguyén liéu sinh khd&i/gio, gia ban 90 USD
3. M&u 500 = 20-40 kg nguyén liéu sinh khdi/gio, gia ban 232 USD

Khi héa 90 kg vo trau c6 thé cho ra ngon Ira gas c6 nang suit tda nhiét twong dwong véi 12 kg
propane. Mot binh propane 12kg c6 gia 350.000 VNP (twong dwong 16.66 USD). Nhw vay, 1 kg vd
trau c6 thé cho ra khoang 3.889 VND gas (twong dwong 0.18 USD). Ngoai ra 1 kg vé tru con cho ra
khoang 0.5 kg than sinh hoc. Néu dem tron véi compost, lwgng than sinh hoc nay sé cé gia khoang
1.050 VND (twong dwong 0.05 USD)/kg. Vi viy, 1 kg vo trdu sé dem lai tong gia tri khoang 4.400
VND (0.21 USD). Hay no6i cach khéc, 1 tin vo trau sé cho ra téng gia tri khodng 4.400.000 VND (210
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USD) bao gém ca phan gia tri cia gas va cta than sinh hoc. M6i ndm, Viét Nam phat thai khoang
7.200.000 tan vo trau, néu khi héa hét lwong vé trau nay, n6 sé dem lai gia tri khodng 1 ty 512 triéu
USD.

T4t ca déu dwoc ché tao bang thép khong ri chat lwong cao c6 kha niang chiu dwoc nhiét do cao qua
nhiéu ndm. Néu san xuit véi s6 lwong 16n, gia ban sé gidm nhiéu. Gia trén da bao gobm quat, adapter,
bod diéu téc va mot bd day cap xe may. Néu khong c6 dién ngudn, c6 thé ndi b diéu tdc véi binh ac
quy 12 volt, ké c& binh dc quy xe may.

Binh phéan tng da dwoc thir bao boc bang kim loai va thdi khi vao gitra hai 1¢p nham ngin hién
twong néng 1én cua vo boc. Nhung trong treong hop nay, viéc truyén nhiét sang 16p khong khi &
gitra khong hiéu qua, nén 16p vo boc tré nén cwe ky néng. Vé boc nhw vay thi khong dwoc an toan,
ngoai ra vé boc 1am bang thép khong ri rat dat tién. Hon nita, rat kh6 phat hién néu binh phan tng
bi gi sét va thung 1.

Vi vay, khéng nén dung vo boc d6i véi binh phdn tng, ma nén c6 mét hé thong ké bao quanh bd khi
héa. Hé thong ké khéng chi ngan khéng cho cham vao phan binh phdn tng ma con han ché viéc va
dap vao bé khi hoa. Lic nay, n6i niu sé khong dit ngay trén bd khi héa, ma dwoc dit trén ghi lo. Ké
bao c6 thé dwgc xay bang gach hodc da nhu trong hai hinh bén trén.

Tai cac bép an thwong mai quy mé 16n, viéc d6 than ra khéi bo khi héa trong cing mot khu vuc véi
noi chuin bi thirc dn thi khong dwoc ly twdng 1am. Vi vay, ké bao nén gin vao twong, va ctra ké bao
khong nén mé vé phia nha bép ma mé vé phia bén kia twong.

Khi binh phan &¥ng qué lén va qua ning khong thé nhic 1én dwoc, thi sé thiét k€ mot chot xoay.

Trong hinh sau 1a mdt binh phdn &ng c6 dwong kinh 800 mm, né cé thé khi héa 50-100 kg vo trau
trong 1 gio.
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Binh phan &ng cé thé dwgc trang bi thém mot tAm lwdi sang di
dong hodc gip dwoc. Piéu nay nghia la bd khi héa c6 nhiéu kich
cd. Tuy thudc vao nhu ciu vé lwong khi gas, dwong kinh binh
phan &ng sé dao dong tir 10cm dén 1.2m hodc hon. Tuy vao nhu
ciu vé thoi gian khi hoa, chiéu cao binh phan rng c6 thé dao dong
tir 40cm dén 4 m hodc hon. V&i mot hé théng nhiéu binh phan
rng trong ché do sin sang, c6 thé ddm bao dong khi gas 1a lién
tuc.

Néu bo khi héa hoat dong theo ché d6 mé, né c6 thé thwc hién
nhiéu chirc nang quan trong khac. Tai cudi chu trinh phoi liéu,
than sinh hoc cia binh phan &ng nay c6 thé cung cidp da nhiét dé
sdy kho nguyén liéu sinh khdi trong binh khéc. Vi vy, mot binh
phan &ng c6 thé dwoc thiét ké cho nhiéu muc dich khac nhau:
may sdy, bo khi hda va mdy trao do6i nhiét.

Oxy dwoc théi vao day binh phan &ng thit nhit, binh chira day tro néng. Khong khi néng sé len qua
tro va dén day binh phan &ng th hai, binh nay chira day vat liéu sinh khéi 4m. Khong khi 4m tir qua
trinh sdy khé nay sé dwoc dwa dén mot chiau diy nuwdc. Am do trong khéng khi ngung tu lai, va
khong khi néng sé dwgc dwa ngwoc lai binh phan rng thr nhit. Qua trinh sé ldp di ldp lai nhiéu lan
cho dén khi vat liéu sinh khdi tai binh phan (ng thit hai hoan toan khé. Cling bang cach nay, c6 thé
tao ra nwdc nong.

Vi viy, khoéng cin phai di chuyén nguyén liéu sinh khéi tir may sy sang b khi héa, va khéng can
phai di chuyén than tir bo khi héa sang may trao ddi nhiét. Khi nguyén liéu sinh khéi dwgc moi ltra
trong binh phan t&ng c6 chirc ndng may say, thi n6 c6 kha nang khi hoa tai nhiét dé t6i da. Khi than
sinh hoc dwoc d6 ra khéi binh phan &ng c6 chirc ning trao déi nhiét, thi né twong déi ngudi va
khong can phai xit nwdc vao dé lam ngudi.

So do sau thé hién hai chudi phan rng clia may sdy/bd khi héa/mdy trao ddi nhiét: chudi thir nhat
vGi 2 binh phén (rng, chudi thi hai véi 3 binh phan tng. Ludn c6 mot dong khi gas lién tuc.

TDN: Trao ddi nhiét
GO, canh cay va cac loai rac khac c6 ham lwgng chat xo cao c6 thé dwoc nghién nhé bing may nghién
gia thanh ré, dwoc thiét ké bdi to chirc SPIN tai Ha Noi. Mot mday nghién nhw vay c6 gia khoang 100

USD, twong dwong 2 triéu déng, cé thé nghién dwoc 600 kg rac thai trong mot gio. Rac dwoc nghién
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nhé c6 thé dwoc 1am kho bang phwong phap wa nhiét, stt dung tdm pht TopTex, 4m do c6 thé gidm
xudng con 23% 15. Cong doan lam khé cudi cing, m d6 gidm xudng con 12 % c6 thé dwgc thue hién
bang nhiét lwgng thira ctia bd khi hda, nhw da trinh bay & trén.

Nhu vy, rac sinh hoat c6 ham lwgng chit xo cao c6 thé dwoc nghién nhé véi may nghién gia thanh
thip theo hwdng phi tip trung quy mo nho. Rac da dwoc nghién c6 thé dwoc dung lam 16p boi cho
ciy tréong, U phan compost hodc khi héa. C6 nhiéu wu diém ndi troi néu ta tron compost véi than
sinh hoc.

Hang ngan ndm trwéc, ngudi da dé viing Amazon da biét dung than ctdi d€ bén cho dat nham cai tao
dat, va dang ngac nhién 1a than cti d6 van con trong dit cho dén ngay hom nay. Néu ching ta mudn
ngan ngira tinh trang néng 1én cla toan ciu va khtr khi cacbonic CO2 khoi bau khong khi, thi chung
ta cling c6 thé dung than sinh hoc dé bén cho dat:

» AL GORE - “M{t trong nhitng chién lwoc méi nhdt dé khir cacbon lam nghéo ddt, va
khir mot lwong ddng ké khi cacbonic CO2 trong thoi gian 1.000 ndm hodc hon, chinh
la viéc str dung than sinh hoc.”

» BILL MCKIBBEN - “Néu ta cé thé lién tuc chuyén héa nguyén lidu hiru co thanh than
sinh hoc, thi ta c6 thé xoay ngwoc lich st cia hai trdm ndm qua ..."

» DR. TIM FLANNERY - “Than sinh hoc c6 thé la sdng kién quan trong don gidn nhdt déi
véi méi trwwong nhdn loai trong twong lai ..."

» DR.JAMES LOVELOCK - “Cé mét cdch ma chiing ta cé thé ctru ldy bdn thdn dé chinh la
chén than cui.”

Dung than cti dé bon cho dat gidp ting d6 4m va do toi xOp cua dit, gia ting lwgng nwéc va tao diéu
kién sinh trwdng thun loi cho ndm ré va cac loai vi khuan c¢6 loi cho d4t khac. Than sinh hoc gitup
tang cwong kha ning trao doi cation ctia dat va giitr cho chit dinh duwdéng khong bi riva troi. Gidm
dwoc 50-80% lwgng oxit nito cling nhw lwgng photphat bi rira tréi theo nwéc mat, va lwgng nito bi
thdm thau vao nwéc ngam.

Than sinh hoc gitip gidm thiéu lwong khi metan phat thai tir dat. Than sinh hoc hap thu thanh phan
hitu co bi phan hly va ngin ngtra cac vi khuin trong dit tiéu thu hét cac chat hiru co nay. Than sinh
hoc gitup b6 sung thém cacbon vao dit, tré thanh chit mun, mét dang cacbon rit can thiét cho sy
sinh swdng va phat trién cla ciy trong. La mdt chdt cdi tao ddt, than sinh hoc gitp gia tdng ddng ké
tdc dung ctia phdn héa hoc, gidm bét nhu cdu dung phdn héa hoc, va cdi thién sdn lwong cdy trong. 16

Tién si Boun Suy Tan, ngwdi Campuchia da thwc hién mot nghién ctu vé cac ich lgi caa than sinh
hoc tir vé trdu va compost dung dé bén rudng lda. Ong tién hanh thi nghiém véi 4 diém trinh dién:

biém 1 = khong dung than sinh hoc va compost

DPiém 2 = 5 t4n compost/ha

Diém 3 = 5 t4n compost/ha + 20 t4n than sinh hoc/ha
Diém 4 = 5 t4n compost/ha + 40 t4n than sinh hoc/ha

YV VY

15 Xem: http://www.tencate.com/smartsite.dws?ch=&id=1185 va
http://www.angliawoodfuels.co.uk/ Attachments/Resources/12 S4.pdf

16 Xem: International Biochar Initiative (IBI)
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San lwong (kg/ha):

> DPiém1=1.252

» Diém 2 = 1.504 (ting 20%)
> Diém 3 = 1.817 (ting 45%)
» Diém 4 =3.756 (ting 300%)

So sanh 1 v&i 4, ta thdy néu bon rudng véi than sinh hoc tir vo triuy, san lwgng 1da sé ting gip 3 lan,
dong thoi lwong vo triu cling tang gip 3 1an, nhw vy véi legng vo triu gia tang nay, thi lwong than
sinh hoc ciling ting gip 3 1an. Nhw viy hiéu qua tiang 1én rat nhiéu lan.

Than sinh hoc, dic biét 1a than sinh hoc tir vé trau, c6 thé dwoc hoat hda mot cach dé dang. Hién nay
cacbon hoat tinh dwgc ban véi gid 500-2.000 USD/tdn. Nhwng khong phai lic nao ciling can phai
hoat hoéa than sinh hoc. Vi du nhw than sinh hoc tir phan bo cé thé dwgc st dung d€ khir cac chat
kim loai va hitu co tir nwéc thai. N6 c6 thé khir cac chit gdy 6 nhiém ddc hai nhw chi va atrazine
(mot hoat chat trir ¢4). Than sinh hoc tir phan bo c6 hiéu qua gip 6 1an so véi cacbon hoat tinh trong
viéc khir chi tir nwée thai 17 . N6 triét tiéu dén 99,5% lwong chi ¢ trong nuwdc thai.

Than sinh hoc tir 14 thong rit hiéu qua trong viéc loai trir naphthalene, nitrobenzene va m-
dinitrobenzine khoi nwéc. Theo mot nghién ciru, than sinh hoc tir 14 thong rit hiéu qua trong viéc
khitr mot s6 polycyclic aromatic hydrocarbons khdi dat. PAH 1a cac chit gay 6 nhiém phé bién cho
dat nong nghiép tai Trung Quéc va Viét Nam 8. Dat dwoc bon véi than sinh hoc lam tir rom ra lda
gao va lda mi ¢6 kha nang vé hiéu héa cac thudc trir cd nhw 1a duiron va atrazine.

Than tao ra tir qua trinh khi héa nguyén liéu sinh khoi c6 gia tri cao hon nhiéu ban than nguyén liéu
sinh khéi dung dé tao ra than. N6i cach khac, khi gas chit lwong cao ¢ thé dwoc san sinh véi chi phi
bing khong ciing nhw lgi nhuan bing khong. Méi ho gia dinh hodc co s& kinh doanh nhé van hanh
bd khi héa c6 thé ban than sinh hoc, va dung tién nay dé chi tra cho nguyén liéu sinh khéi dung chay
bd khi hda.

Nguwdoi nhat rac c6 thé mua than sinh hoc tir cic ho gia dinh va cac co s& kinh doanh, réi ban lai cho
cac cong ty ché bién than hoat tinh, hodc ban cho cic cong ty ché bién chit cai tao dat, hodc loc nwéc
va khi. M6t nén cong nghiép mua va ban than sinh hoc c¢6 thé dwgc tao ra. Néu thém thu nhép tir tin
dung cacbon vao chién lwgc nay, thi thiat khé ma twdng twong dwoc mot loai ning lwong nao c6 thé
ré hon cho nguwdi dan Viét Nam.

12 kg hon hop propan va butan (gas) c6 gia khoang 300.000 VND hay 15 USD. M4t s§ tiém phé& nho
dung hét lwgng gas nay chi trong trong 3 ngay. Viéc rang ca phé va niu nwéc so6i dé lam bun twoi la
hai vi du trong hang ngan vi du vé hoat dong kinh doanh thwong mai quy mé nhé c6 nhu ciu cao vé
nhiét nang. Mot bép 10 véi bd khi héa dwoc ché tao hoan toan bang thép khong ri c6 gia thap hon
mot bd bép gas. Nhiéu nganh cdng nghiép ma trwéc gior chwa tirng c6 vi ly do chi phi ning lwong cao
séra doi.

Thuwc phdm thira c6 thé dwoc ndu va tiét trung bang bd khi hda, sau d6 1am thirc an cho lon. Phan
lon dung lam thirc dn cho 4u trung rudi linh den, ba 4u trung lai lam thic an cho trun dé. Theo mét
bao cdo, b6 sung than sinh hoc vao thirc an cho trun dé giip didy nhanh qua trinh san xuit phan trun

17 Xem: Igma.ifas.ufl.edu/Publication/Cao-09a.pdf
18 Xem http://www.springerlink.com/content/8p413624j3n0440x/ va
http: ubs.rsc.org/en/Content/ArticleLanding/2008/EM /b712809f
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qué, va cho san lwgng trun cao hon. Qua trinh bat du véi nhiét ning tir bo khi hoa, va két thic voi
than sinh hoc san sinh tir bd khi hoa.

Nhiéu nha khoa hoc dAt tin rang cac ich lgi vé mit ndng nghiép cta than sinh hoc c6 thé gia ting néu
két hop than sinh hoc v&i viéc nudi trun qué 1°. Phan
cda rudi linh den va than sinh hoc tac déng tich cwc dén
sw sinh truwdng va phat trién cta trun dé, néu tron lan
hai chit nay dé lam thirc an cho trun do, két qua cudi
cung sé la phan trun qué véi chit lwong tuyét dinh.
Trong tai liéu nay chung t6i da trinh bay nhiéu cong
nghé duogc st dung trong méi quan hé twong ho.

Cong nghé khi hda twong tw cé thé dwoc sir dung dé tao
ra dién. Thong thwong khi gas phai dwoc lam ngudi va
loc trwére khi dung cho dong co dot trong ciia mot cum
phat dién. C6 thé phwong an tot hon 1a dwa bd khi héa
“2 vao chu trinh Rankin hitu co. Trong trudng hop nay,
khi gas khong can phai lam ngudi va loc. Tai Viét Nam da tién hanh cac buéc ché tao cac bd Chu
trinh Rankin hitu co. Hay twéng twong viéc tao ra dién nang tir canh cay va cac loai rac vieon khac!

David Trahan, tir Tp. Lafayette, bang Louisiana, cing véi cac cong sw ciia minh lam viéc tai t6 chic
3R Sciences, da xay dwng mot nha may tdong hgp metanol c6 cong suét 100 lit metanol/ngay.

Qud trinh R3 GTL Methanol (gas héa 16ng Metanol) chuyén doi khi gas téng hop phdt sinh tir nguyén
liéu sinh khéi thanh metanol. Hé mé dun nay dwoc thiét ké cho phép dit tir xa nhdm ddp ting khd ndng
cung cdp cta nguyén liéu sinh khéi. 20

Metanol c6 thé duoc st dung truc ti€p trong xe may va xe 6 to 21, n6 cé thé dwoc chuyén déi dé dang
thanh dau diesel twong thich é-te dimetyl hoidc DME (CH30CH3) 22, Viéc san xuit metanol sinh hoc
quy mé nho phuc vu nhu cdu van tai that sw 1a mét kha ning rat tha vi.

Gido sw tién si Lé Chi Hiép, Chu tich Hoi dong Niang lwgng, chi nhiém khoa Céng nghé Nhiét - Lanh -
treorng DH Cong nghé Tp.HCM hién dang thiét ké cac hé thong lanh hap thu dé san xuit nwéc da ti
nhiét ning cta b khi hoa. Pay 1a mot trong nhirng phwong phap hiéu qua nhat dé lam nwéc da.
Trong trwong hop nay khéng can dén dién nang, chi can nhiét nang.

Chi phi propan va butan sé ngay cang tang. Chi phi dién, xdng, diu diesel va nwéc da cling vay. Tai
Viét Nam, hang nam c6 hang triéu tin rac thai sinh hoc dé thi, cling nhw nguyén liéu sinh khoi tir
1am nghiép va néng nghiép bi bién thanh rac. Cong nghé khi héa don gidn nay cho phép tin dung rac
thay cho gas va tao ra tién tir viéc nay. R6 rang ching ta da bwéc sang mot ky nguyén mai, ky
nguyén san xult va tiéu thu nhién liéu.

19 Xem: http://www.scribd.com/doc/30909297/Biochar-Article

20 Xem: http://www.r3sciences.com /biomass.html

21 “Xang methanol c6 thé gidm lwgng khi thai cacbon monoxit, hydrocarbon, va cic oxit nito, véi hiéu suit
twong dwong hodc tét hon, dic biét 1a & trang thai tai cao.” Xem trang 14 cua tai liéu
http://www.afdc.energy.gov/afdc/progs/view citation.php?10828/METH/print

22 “Chi can diéu chinh mat chit dé chuyén ddi mét dong co chay d4au diesel thanh dong co chay DME.”
http://en.wikipedia.org/wiki/Dimethyl ether

24


http://www.scribd.com/doc/30909297/Biochar-Article
http://www.r3sciences.com/biomass.html
http://www.afdc.energy.gov/afdc/progs/view_citation.php?10828/METH/print
http://en.wikipedia.org/wiki/Dimethyl_ether

CONG NGHE U CHUA AXIT LACTIC

Mot lwong 16 rac rau ca phat sinh tir che va co s& dong gbi c6 &m dd cao nén khong thé dung cho
bd khi hda, va ham lwgng chit dinh duwdng cao, nén néu dung dé u compost thi rit lang phi. Thay
vao do, c6 thé dung dé lam thirc dn truc ti€p cho heo, dé, ctru, bo, tho, ga va mét sé loai ca. Tuy
nhién, viéc cho dn truc ti€p phan ndo van cé mat han
ché, vi rac rau ci nhanh chéng bi bién chat do vi khuin,
nidm mdc, con trung va chudt bo. Vi vy, ching ta phai
tim ra mot phwong phap don gian va ré tién dé bao
quan ngudn nguyén liéu nay dwgc 1au hon.

Tat nhién phan 16n loai rac nay cé thé dwoc tiét trung va
niu chin bang b khi héa, nhung phwong phap nau doi
hoi thoi gian va khong gian, vay tai sao phai sir dung
phwong phdp niu néu né khdng cin thiét? Phan 16n loai
rac nay co6 thé duwgc dung dé lam thirc an cho 4u trung
ru6i linh den va trun dd, nhung trong trwong hop nay
ching ta nén dwa loai rdc nay vé chudi thirc dn c¢6 mirc
d6 dinh dwdng thap.

Giai phap t6t nhit cho mét sd loai rac rau ct chinh 13 G chua axit lactic. U chua axit lactic 1a mot
trong nhirng cong nghé don gidn nhat da dwoc 4p dung tai Viét Nam va cac nwéc chau A khac hang
ngan nam nay.

Vi khudn axit lactic (LAB) sé an hydrat cacbon tan trong nwéc (WSC) va san sinh ra axit lactic. Khi
do pH dwdi 4,2 (d6i khi do pH 1a 3,2), thi chit thai dwgc tiét trung hoan toan, cac chit dinh dudng c6
thé dwgc bao quan lau dai. D€ c¢6 dwoc vi khuin LAB gitp ha dé pH, cin phai dap &ng mot s6 yéu
cau nhuw sau:

1) Lwong WSC (hydrat cacbon tan trong nwéc) trong rac phai trén 150 g/kg . Nhiéu loai rac
ham lwgng WSC con cao hon. Néu khong, ta c6 thé thém vao mot it mat dwong.

2) Thung 4 men phai kin khi. Rac rau ct phai dwoc nén chat va goéi kj. Vi vay, tii nhya la vat
liéu ly twéng dwoc str dung lam thung 4 men. Thung 1 men dwoc boc béi hai 16p tai nhya.
L&p bén trong ré tién va dé dang tai ché, 1&p bén ngoai day hon.

3) Vi khudn khong phat trién nhanh trong méi trweong chit 1ong, vi vdy can bd sung thém cac
vat liéu khoé nhw ré mi, cdm gao dé hut chat 16ng trong qua trinh G chua. Thay vi cho lon dn
ré mi hoidc cdm gao nhu thoéng thudng, chiing ta c6 thé cho lon dn dwédi dang hdn hop 0
chua.

Cho hodc co s& doéng gbi c6 hai sdn phdm dé ban: rau ci cho ngwdi va rac rau cu a chua cho gia stc.
Hoén hop rac rau ci 4 chua dugc boc kin trong tdi nhwa hodc thung nhuwa, cé thé dwoc ban va van
chuyén nhanh chéng nhw la sdn phdm rau cd. Phwong phap 0 chua thyc chit 1a 1am tang ham lwong
vi chit dinh duéng cla rau ci va ting tinh dé tiéu hoéa. Vi khuin LAB c6 tac dung t&t d6i véi hé tiéu
héa nguwoi va lon. Lon dwgc cho dn rac rau ¢t u chua sé it bi cac bénh vé tiéu héa hon lon chi dwoc
cho an cac thirc an thong thwong.
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Mot s6 vi khudn axit lactic c6 thé b6 sung cacbon va photphat cho mot s6 loai thudc trir con trung -
bd sung chlorpyrifos (CP) 23, coumaphos (CM), diazinon (DZ), parathion24(PT) va methyl
parathion (MPT) cuc déc 25 cho thudc trir sdu. Trong vong 5 ngay dau tién cua qua trinh u chua,, CP
sé dwoc phan huy hoan toan va mit di doc tinh.

Cac thung nhwa cii cling la nhitng thung G men ly twéng. Thung
55-gallon cii trong hinh bén c6 nhiéu & Viét Nam dwoc ban véi
gia 50.000 VND hay 2,75 USD. Thung nay vira lam thung x& ly
vira lam thung chira dwng. C6 thé dwoc sir dung lai rat nhiéu lan.

Moi ngay, Pa Lat phat thai trén 50 tin rac cai bap. Pay chi 1a mot

trong nhiéu loai rac c6 thé dwoc 0 chua tai Pa Lat. Néu dwoc u

chida, 50 tdn rac cai bap nay cé thé nudi duwgc 16.000 con lon.

Néu dwoc G chua, gia tri thu dwoc 1a 100 USD hay 2 triéu VND

/tan, hodc téng gia tri mb6i ngay khoang 5.000 USD hay 100 triéu
VND.

Lwong rac cai bap co gia tri nay hién nay bi xa bé tai cac
thung liing va khe nui. Mtrc d6 nwéce ri rac va khi metan
phat sinh 1 rit kinh hoang. Khé c6 thé twdng twong
dwoc hanh vi lang phi chat dinh dwéng nao vé nghia hon,
nhuw trong hinh bén chup tai co s& dong goi Trai Mat, gan
Da Lat. M6i ngay, lwong rac rau ci ma co s& dong goi nay
phat thai rala 20 tan.

T4t ca nhitng gi can thiét chi 1a mot it mat dwong (5%
ctia hon hop) va cdm gao (10% cua hdn hop) véi téng gia
tri 12 820 VND (0,04 USD) dé€ bién ddi 1 kg rac cai bap
thanh nguoén thic dn giau dinh dwéng cho lon. Can lwu y
rang chit dinh dudng nay cé thé cho lon an trong moi
truweong hop va khong bi mat di trong qua trinh G chua.

Vi khuén axit lactic xudt hién mot cach tw nhién trong rac cai bap. Khong cin c6 chat moi. Chi doi hoi
rat it ky thuat d€ bam nhé rac cai bap va tron déu ching véi mat dudng va cadm gao. Qua trinh U
chua hoan tat sau 2 tuan.

Ngoai ra, chit thai tir thiy san cling cé thé dwgc G chua thanh mét nguén dwdng chit giau dam cho
lon, c& va gia cAm. Sau khi 0 chua, gia tri dat dwoc sé la 500 USD (10 triéu VND). Nguén mit duwong
can cho qua trinh 0 chua c6 rit déi dao va ré tién, va vi khéng can phai dun néng nén protein khong
bi bién chit 26. Cling nhw chit thai tir ¢4 va tom, thi chit thai tir 10 m6 cling dwoc G chua thanh phan
bén dang 16ng cé gia cao. Mot s6 ngwdi dé xuit i chua rac thwe pham tai ho gia dinh dé€ 1am compost
27 nhwng diéu nay cé vé phirc tap khi phai quan ly hang ngay déi véi hd gia dinh Viét Nam.

23 Xem http://en.wikipedia.org/wiki/Chlorpyrifos.

24 “Parathion 1a mot chit doc khong chon loc, tic dong dén ca con nguwoi. N6 da bi cAm st dung tai nhiéu quéc
gia, hién nay dang dé xuit cim st dung dwéi moi hinh thirc.” Xem http://en.wikipedia.org/wiki/Parathion

25 Xem: http://pubs.acs.org/doi/abs/10.1021/jf803649z

26 Xem: http://www.fao.org/docrep/003/x9199e/X9199E04.htm

27 Xem for example: http://www.bokashi.com.au/
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Bang phwong phap 0 chua, chiing ta bién d6i rac & hinh bén trai thanh sdn phim c6 gia tri cao &
hinh bén phai:
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CONG NGHE U COMPOST CHIU NHIET BANG TAM LIEP

Nong dan thwong phat thai ra mot lwong 16n chit thai ¢é thé phan hiy sinh hoc, va thwong xa lwong
chat thai nay tai bit c noi nao ma ho thay thuin tién. Viéc xa rac bira bai nhw vy khéng chi gy 6
nhiém mai trudng véi khi metan va nwéce ri rac, ma con lay lan cAic mam bénh c6 trong dit. Bénh hai
cay trong tai ndng trai nay dang 1& phai dwoc ki€ém soat tai ndng trai thi lai bi 1ay lan ra khip noi.

Ngoai ra, cling chang c6 y nghia gi khi thu gom rac néng trai, chuyén dén mot co s& sadn xuit
compost tip trung va roi sau do lai chuyén compost vé cho ngwdi néng dan. Nhiét do trong dong 0
compost chiu nhiét khong du cao dé giét chét tit cd cic mam bénh; co s& san xuit compost tap
trung, noi nhan tat ca rac tlr cAc nong trai, sé tré thanh mot noi lay nhiém chéo. Vi vdy, mdi néng trai
cdn phdi tw i compost cho chinh cdc loai rdc ctia néng trai. Rac nong trai thé khong bao gior dwoc roi
khoi ndng trai.

Khi x4 rac, ngwdi ndong dan khéng chi virt di phwong tién tao ra san pham cai tao dit c6 gia tri, ma
con virt di mot trong nhitng phwong tién hiéu qua nhat trong viéc khit cAic mam bénh cé trong dat. Y
twdng nay kha la don gian. Compost tao diéu kién cho cac vi khuén hitu ich sinh s6i, va khi da phat
trién du sé lwong, thi cac vi khuian nay sé trir khir cic mam bénh.

Bénh sui ¢6 ré 1a mot loai bénh hai cdy trong nghiém trong kha phdé bién tai Viét Nam, va khong c6
mot loai héa chat ndo dwoc chirng nhan 13 c6 thé kiém soat dwgc can bénh nay. Cac nghién ciru vé
compost ctia EU cho thdy rang néu bén compost 1am tir chat thai hitu co vao dat vai ty 1& 30%, thi co
thé gitp triét tiéu mam bénh nay hoan toan. Néu chit thai tir hanh dwgc G compost va bén vao dit
vGi ty 1& 25%, thi bénh thdi ré trang Allium trén ciy hanh giam thiy ra.

Néu compost lam tir hanh dwoc bén vao 1ép dat mat khoang 15cm thi n6 cé thé kiém soat bénh thoi
ré trang trén hanh hiéu qua nhw 1a dung phwong phap xt Iy bang thudc tri nAm (Folicur). Ching ta
cling dat dwoc cac két qua tdt trong viéc loai trir bénh thdi ré tring néu nhuw st dung dung loai
compost véi dung liéu lwong. Trén day 1a mot vai vi du vé viécs r dung compost cé thé gidp loai trir
bénh hai.

C6 thé ché dwoc mot loai “tra compost” néu dem ngdm compost vao nwéc. Chdt I6ng nay dwoc ding
dé xit vao nhirng phdn khéng dn dwoc ctia cdy trong hodc bén vao géc hodc phun bé mdt Id nhdm han
ché sw sinh truwdng ctia cdc loai ndm gdy bénh hai cho cdy trong. Tra compost dd dwoc chitng minh
gitip cdy tréng phdt trién nhanh hon gdp 173.5% so vdi cdc logi cdy trong khong dwoc bén tra
compost 28, T4t ca cac hiéu qua hiru ich tir viéc bén trd compost vao dat hoidc vao bé mat 1a cang
tang hon ntra néu dung phan trun qué.

Nhu viy la ching ta da c6 mot s6 théng tin vé tAm quan trong cta viéc khéng xa rac, ma dung rac dé
san xuit compost va tra compost. Vay chung ta phai dit ciu héi: Lam thé nao dé thiét ké cac thiét bi
U compost bang phwong phap chiu nhiét ma khong tén kém cho ngudi ndng dan Viét Nam?

Cach ré nhit va tét nhat chinh 1 vun rac thanh tirng luéng va pht lai bang tAm phii compost. Néu
dung nhitng thiing 0 compost dai, c6 mai che bang xi mang hodc gach thi rit t6n kém. Trong khi mét
tAm pht compost chi lam bang vat liéu s¢i khong dét c6 cac chitc ning sau:

28 http://en.wikipedia.org/wiki/Compost
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Ngan khong cho nwéc mwa lot vao luéng compost (khdng cadn lam mai che),

Bao vé compost khong bi phoi kho dudi nang va gio,

Cho phép trao d6i khi (compost c6 thé thé dwoc),

Duy tri nhiét

Pam bao nhiét d6 khong ddi trong ludng compost doi véi phwong phap chiu nhiét téi
wu.

YVVVVYYVY

R~ —wwmew  Luu ¥ rdng nuwéc mua khong thé nao lot dwgc vao ludng

—\\? compost mac du tit ca déu dwoc dit ngoai troi. Néu rac

& thai dwoc phdi tron cing véi vé trau hodc mot s§ chat

don khac, thi luéng compost sé khéng cé nwéc rdc ri ra.

Vi vay, khong cin phai c6 hé théng ranh bé tong dé quan
ly nwére ri rac.

—

Tam pht compost c6 trong lwong chi vao khodng 150-
200 g/m2. Mot hodc hai 1an hang tuin, ngwdi nong dan
14t tAim phu nay 1én va dao tron rac. TAm phu compost

» khong dat tién, va thoi han st dung 1én dén 10 nim
trong diéu kién khéng dwgc diéu khlen bing may mdc va khong c6 tuyét roi. TAm phti compost con
cho phép ngwoi néng dan trir phan chuéng hodc phin compost thanh phdm ngoai troi ma khong so
bi bién chat va mat dinh dwdng. N6 con dwoc st dung dé siy kho vt liéu sinh khéi nhw da trinh bay
& cac phan trén.

Ngudi ndng dan dia phwong c6 thé dugc tAp hudn mot cach dé dang vé cach tao ra cac diéu kién tdi
wu cho phwong phap i compost chiu nhiét. Cac yéu cau
nay kha la don gian:

Nhiét do 65 C trong 3 ngay,

Am d6 55 - 60%,

Ham lwong CO2 khoéng qua 20%,
Ham lwong oxy > 5%,

Khoang tréng 30%,

pH <8,

Ty lé C:N1a 30:1,

Mitrc do ni to it, v.v...

VVVYVVVYY

Mot cong ten no 40-foot c6 thé chuyén ché 30.000 m2
tdm pht compost v&i gia khodng 1USD (20.000 VND) mbi
m2 hoic 30.000 USD (600 triéu VND) mdi coéng ten no.
Khdi lwgng tAm phi nay c6 thé dung cho 22.000 m3 cht thai cung lic. Néu qua trinh compost hoan
thanh trong vong 40 ngay, thi khoi lwgng tAm pht nay cé thé xir ly dwoc trén 200.000 m3 chat thai
moi nam.

Nim dau tién, chi phi tdim phd cho mdi m3 rac dwoc 012 0.15 USD hodc 3.000 VND. Béi vi tdm phu
c6 thoi han st dung dén 10 ndm néu nhw khong dung may mdc diéu khién, nén chi phi tdim phu cho
mobi m3 rac thai hau nhw 1a khong! Luu y rang cac thung 0 bing gach, cac 6ng thong khi, cac hé
théng ranh thoat nwéc bé téng va nha xwéng déu khong can thiét khi 4p dung phwong phap u
compost bang tAm phu. V&i s6 von dau tw dwdi 30.000 USD (600 triéu VND), thi sé G compost dwgc
2 triéu tin rac thai trong vong 10 nam.
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Tai khu vuc d6 thi, khdng cin phai vin chuyén rac thai qua mot quing dwong dai dé dem dén co sé&
0 compost. Nhw chung téi da trinh bay & cic phan trén, cac ho gia dinh hoic khu phé cé thé dwoc
cung cip tAm phd compost. Ngwoi nhat rac sé thu gom va van chuyén rac dén mot co s& san xuat
compost nho cia thanh phé; hoidc tim ki€m cac loai rac thai c6 thé G compost va dwoc cip dit dé
lam co s& san xudt compost. Cac co s& san xudt compost c6 thé dwoc thiét 1ap khap thanh phd tai
nhitng tram trung chuyén rac, hoic tai cic bai dat trong. Kha nang thiét 1ap co s& san xuit compost
& day la vo cung tan.

Tai Viét Nam, sdn phdm compost c6 chit lwong tot dwoc ban véi gia tir 500.000 - 1.000.000
VND/tan hodc 25 - 50 USD/tan. Néu ngu¢i nhit rac ban dwgc 5 tin compost /thang, thi thu nhip
thu dwoc nhiéu hon so v&i thu nhép tir rac tai ché. Néu nguoi nhit rac thu gom chat ba tir thung G vi
sinh vit wa nhiét va dung ching dé lam phin trun qué, thi sdn phdm thu dwoc c6 gia dén 500
USD/tan. Ngwdi nhit rac cling c6 thé mua than sinh hoc tir hé gia dinh va cac co s& kinh doanh, trén
déu né véi compost hodc phan trin qué dé gia ting gia tri cho san pham. O kich ban nao, ngwoi nhit
rac cling déu kiém dwoc rat nhiéu tién.

Khodng 3 tan rac c6 thé cho ra 1 tin compost thanh phdm 29, Nhw vay, 2 triéu tin rac sé cho ra
666.000 tdn compost thanh phdm. V&i gia ban 25 USD/tan, tong thu nhip dem lai cho ngudi nhat
rac la 16.600.000 USD hodc 333 ty VND. Day la két qua khong t6i khi ma dong von dau tw ban dau
chila 30.000 USD cho tdm pht compost.

Lwu y cudi cing: Néu ching ta nhin thiy gia tri cia compost va viéc san xudt compost that dé dang
véi tAm phd, c6 thé ta sé bién nd thanh mot nganh “kinh doanh I&n”. R6i thi sé thanh 14p nha may
san xuidt compost tip trung véi rat nhiéu xe tai, sé c6 thiét bi ddo tron compost tdi tin cling nhw
thiét bi diéu khién tw déng tAm phu compost. T4t ca trong c6 vé kha hién dai va kha tot, tuy nhién
hau nhw trong trwong hop, diy 1a mé hinh kinh té sai [am cho Viét Nam va né sé thit bai. Néu theo
cach ndo d6 ma md hinh nay git hai dwoc thanh cong, thi c6 ciing sé dé lai dang sau rit nhiéu
cacbon phat thai, chi phi san xuit compost sé cao hon, va ngudi nghéo sé bi twéc di phwong tién thu
nhap.

29 Thong thwdng khéi lwong va thé tich rac thai tiét gidm dwoc sau khi lam compost 1a 50%. Nhwng néu rac
thoé c¢6 &m dd trén 90%, va néu khong phdi tron thém vat liéu ddn nao thi con sé nay cé thé 1a 80%. Doi vdi
compost 1am tir rac cai bap tai Pa Lat, mat 3 kg rac cai bip va vatliéu don thi cho ra 1 tdn compost thanh
phim.

30



CHAN NUOI LON TONG HQP

Trwdéc khi két thic bai ti€u ludn nay, chung ta hiy xem xét mot vi du vé cach tdng hop nhiéu cong
nghé khac nhau. ¢ day chiing ta nhdn manh rang lon 1a mét “ngwdi tai ché” chat thai quan trong.
Néu cac co quan quan ly chit thai khong ndm dwoc nhitng gi ma lon c6 thé lam, thi sé chang con
phuwong 4n nao dé ma lwa chon nira.

Pang buodn la da so cac trang trai nudi lon tai Viét Nam khong phai 1a m6 hinh téng hop. Phin va
nuwéce tiéu dugc dé 1an véi nhau, va hdn hop ndy dwoc xa ra mot hd nuéc den nao gan dé noi ma
khong c6 mot loai sinh vat nao cé thé sinh sdng dwgc, ké ca béo tAm. Nwéc 1y tir cac ho nay dwoc st
dung dé tam lon. Dich bénh lan tran. Vi khu4n sinh s6i. Mdi trweong khong thé chiu dung dworc.

Mic du gy ra rat nhiéu 6 nhiém nhw vay, nhung thu nhap ctia ngwdi nudi lon rat thip. Gia thirc dn
gia suc tang chéng mat trong thoi gian vira qua trong khi gia thit lon hoi thi lai gidm. Chi phi chinh
cta chan nudi lgn chinh 14 chi phi thic an (chiém dén 70%). Ngwdi nudi lon Viét Nam tré thanh
phuwong tién kiém tién cta cac cong ty thirc an
gia suc lén.

Lon, cling nhw nguoi, c6 hé tiéu héa hiéu suit
thip so v&i nhiéu loai sinh vat don gidn hon. Ty
18 16m cac chat dinh dwdng ma lon dn vao van
con trong phan lgn. T4t nhién, cac nha may
methanol cé thé chuyén héa cic chit dinh
dwdng trong phan thanh metan, nhung trong
trueong hop nay, kha nhiéu chat dinh dwong da
khoéng quay lai chudi thirc an.

biéu ma ching t6i dé xuat & day chinh la x ly
chat thai cta lgn giéng nhw xt Iy chit thai cia con ngudi: phan lon dwoc thu gom va xi 1y bdi du
triing rudi linh den va trin d6, nwéc tiéu lon dwoc dwa thing ra mét hd béo tdm. Au trung, trun do
va béo tdm cé thé dwoc x ly va cho lon an. Trong hinh trén, ching ta thiy 4u trung rudi linh den
dwoc nudi tai viing dong bang song Ctru Long chi véi phan lon. Hinh bén dwéi 12 thung sinh hoc noi
nudi du trung rudi linh den.

Nhiéu néng dan nudi lon tai Viét Nam cling niu rwgu va cho lgn an hém tir qua trinh ndu rwou
nham gidm bt chi phi thitc dn. B khi hoa c6 thé dwoc st dung trong qua trinh chwng cat rwou.
biéu nay giup x6a bd cac van dé vé strc khoe va
mobi trieong lién quan dén viéc dot cac vat liéu
sinh khoi gia tri thip. B6 khi hoa cling c6 thé
dwoc dung dé niu cic loai rau chwa qua xt ly
nhw 14 mon, diy lang va than chuéi.

Nguwdoi nudi lon con tim kiém céc loai rac thai
khac dé lam thirc dn cho lon. Tuy nhién, ho van
e ngai cho an tryc tiép vi s¢ lay truyén mam
bénh. Nhung véi cong nghé khi hoa va 1 chua,
thi ngudi nuodi lon c6 thé tw do niu chin hodc
chua bat ky loai rac nao. Cé rat nhiéu rac thuc

~ AY by N\ ~ A .
pham twr nha hang, co quan, cling nhw nhiéu loai
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rac cho nhw 12 rac rau ct, phu pham tir ca va g, v.v... Nhitng ngudi nudi lon c6 trai nudi nam ngoai
thanh phdé va gin cac nguon cung cip rac thwe phdm va rac cho ¢6 nhiéu thuén lgi hon nhitng nguoi

khac.

Sau khi chuén bi va ndu chin thirc an cho lon, ngwoi nudi lon khong can phai sdy khé dé€ bao quan
thirc an nhu trieong hop cac cong ty ché bién thirc an gia stc. Anh ta c6 thé cho lon dn trwec tiép thirc
an vira dwoc ndu chin hodc thirc dn dwgc G chua. Piéu nay gitp x6a bé cong doan sdy khé tén kém
va giup nguwoi nudi lon tiét kiém dwoc mot khoan chi phi thic an.

Nhuw vay vi tri ca ngwoi nuoi lgn Viét Nam hoan toan khac xa véi truede day:

1.

w

10.

11.

12.

Bang cach st dung 4u trung rudi linh den, trun d6 va béo tAm, ngudi nudi lon da triét
tiéu dwoc mui hoi va 6 nhiém lién quan dén chit thai caa lon.

Bang cach d6, ngudi nudi lon da tai ché dwoc mot phian 16n cac chit dinh duwdng trong
chit thai cua lon, va lai cho lgn dn cac chit dinh dwdng nay.

bit trai nudi cang gan d6 thi cang tét dé€ dwgc thuin lgi vé nguon rac.

St dung lon nhw 12 ngwdi nhdt rdc nham lwom lit hét cac chit dinh dwdng co trong
chat thai.

N4u chin thitc n cho lon bang bd khi hoa, hodc G chua bang vi khuin axit lactic.

Chung cit reou bang bo khi héa nham triét tiéu khoi va 6 nhiém.

Trong khoai mon va céc loai cdy trong ngin han khac dé€ 1am thirc dn cho lon, sau do6
nau chin, u chua ching trwéc khi cho an.

U compost bang tdm liép hau hét cac vat liéu sinh khéi khong phan hiiy ma ngudi nuoi
lon phat thai.

Trén déu than sinh hoc, phan trun va compost, cung véi nhitng ngwdi nudi lon khac
thanh 14p mot hop tac xa ban budn cac san pham cai tao dat co gia tri cao.

Chi v&i viéc buén ban cac san pham cai tao dat, nguwoi nudi lon cé thé thu hoi dwoc
phén 16n chi phi bé ra.

Khong phai mua gi tir cic cong ty thirc dn gia suc, va lan diu tién trong doi, ngwoi nudi
lon & vao vi tri c6 thé kiém ra tién.

Mot mét, ngudi nudi lon san xuat thwc phdm, nhién liéu, thirc dn gia stc va phin bon
nhu mo ta trong so do sau:
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Trong quan ly chit thai, ching ta thwong quén tim quan trong cua lon, dac biét 1 lon nha, 1a loai
dong vat an tap va la ngwoi nhdt rdc. Kha nang an tap va tiéu héa nhiéu loai rac khac nhau, dwoc
chuin bi bang nhiéu cach khac nhau, d bién lgn thanh chid thé quan trong trong quan ly chit thai
bén virng.
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KET LUAN

Quay lai khai niém quan ly chit thai rong hon, ching ta thiy rang moi ngudi déu déong mot vai tro
trong cong tac quan ly chit thai:

1.

®©

10.

11.

12.

13.
14.

15.

16.

Ho gia dinh phan loai chat thai tai nguon, chira trit tai chd rac sinh hoc da dugc phan loai
tai ngudn bang cac thung 0 vi sinh vat wa nhiét.

Vi chat thai da dwoc phan loai tai ngudn, nén nguwdi nhat rac cé thé thu gom va ban dwoc
nhiéu chit thai tai ché hon treédc day. Chat lwgng cia chit thai tai ché ma ho thu gom
dwoc gia tang dang ké, nén gid thanh cao hon. Ngwoi nhat rac lam viéc trong diéu kién
hop vé sinh hon.

Ngudoi nhat rac don sach cac thung u vi sinh vat wa nhiét, va cé thé déi khi ho phai mua
phéin ba mun tlr cac thung .

Nguwoi nhit rac bam nho va ban phan ba mun cho néng dan dé lam chit moi cho dong u
compost wa nhiét c6 sir dung tadm li€p. M6t sé thi lwa chon cach c6 13i hon, dé 1a ban cho
ngudi nudi trun qué.

Ngudi nhit rdc thu gom va bam nhé cac canh ciy va go, ban cho cac xwéng khi hda va
san xuit compost. Mot s6 ngwdi khdong ban ma dung né dé G compost cho minh.

Vé chat thai dé thi, cic co quan quan ly chat thai hdu nhw khéng phai thu gom, vin
chuyén va chon l4p gi ca.

Ho gia dinh quan ly chit thai clia con ngudi bang thung 0 vi sinh vat wa nhiét, u tring
rudi linh den, trun d6 va béo tdm. Cac nha may x& Iy nwéc thai va cic hé thdng cong thai
ton kém sé khéng cin thiét nira. CAc bénh tit lién quan dén viéc dai tién bén ngoai, cac
nha xi ngoai tr&i va viéc xa nwdce thai chwa qua xtr Iy hodc xtr Iy khéng triét dé sé giam
nhanh.

Ngudi ndng dan i compost cac loai rac sinh hoc bang tam liép.

Nha hang va co quan ban nhiéu thirc dn thira cho ngwdi nubi lon hon trudc day. Co6 thé
tang gia tri cho thirc &n thira bang cach nghién nhé va tiét trung hoic dé cho ngwoi nudi
lon tw lam.

Co s& dong gbi va cho phan loai tai nguon cac chat thai phat sinh, cho vao thuing G men
axit lactic cac loai rac rau ci da qua phén loai, sau d6 ban san pham nay cho nguwoi nudi
lon.

Chat thai tir cic trai cd va cac 10 md ciing dwgc U chua va ban dwdi dang thirc dn giau
protein cho lon va cac loai vat nudi khac, hodac dwéi dang phan bon.

Cac loai rac sinh hoc khong dwgc 0 chua, ndu chin hodc lam khi héa cta chg va co s&
déng géi sé dwoc ngudi nhat rac thu gom, bam nho, nghién nho va lam compost. Hodc
ngudi nhit rac sé ban ching cho ngudi ndng dan dé 1am nguyén liéu i compost.

Chinh quyén dia phwong phin b6 dat noi thi dé xtr Iy chat thai sinh hoc.

Chinh quyén dia phwong ciing phan 16 dit ngoai 6 nham tao diéu kién cho ngwoi nudi
lon dwoc & gan ngudn rac thuc pham. Cac trai nudi lon nay la trai khép kin hoan toan va
khong gy mui hdi cling nhw 6 nhiém.

Chinh quyén dia phwong thiét 14p chwong trinh tin dung cacbon toan dién nham tao
diéu kién dai ngd cho cac loai chat thai khong con phai thu gom va chon lap nira.

Chinh quyén dia phwong stt dung mot phan nguén von nay dé dung vao céng tac dong
clra cac bai chén lap.

Cong viéc quan ly chit thai khong con la mot ganh ning ma chinh quyén phai chiu mét minh, ma né
la trach nhiém cta moi ngwdi, moi ho gia dinh, moi cong ty, moi nha hang, moi co quan, moi néng

35



dan, mdi khu chg, mdi 10 mg, mdi trai cad va mdi co s& dong gobi noi phat sinh rac. Méi ngudi déu
phai ddm trach mot vai tro. Moi ngwoi déu phai ganh 14y trach nhiém.

Viéc khuyén khich hanh vi trdch nhiém 13 twong d6i dé dang, vi xuyén sudt chién lwoc da khia canh
nay, ap dung cdng nghé nao ciing dem lai thu nhip ca. Néu thyc thi mot cach diy da chién lwoc quan
ly chat thai nay tai Viét Nam, thi hang triéu cong an viéc lam mé&i sé dwgc tao ra. Cac loai “cong viéc
xanh” nay déu dé 1am va hip dan d6i v&i luc lwong lao ddng ndng nghiép cta Viét Nam.

Nhung da s& cac nghé nghiép m&i ndy déu khong nam ngoai ndng nghiép. Don gian chung chi 1a mot
hinh thirc méi cia cac nghé nghiép lién quan dén néng nghiép. M6t nha quan ly chat thai sinh hoc sé
tim kiém nhiéu hon giéng nhw mot néng dan hodc nha cung cip san phim hoic dich vu cho néng
dan, va ngwoi nong dan thi tim ki€ém nhiéu hon giéng nhw mét chuyén gia quan ly chat thai sinh hoc.
V&i 11 triéu nong trai ho gia dinh tai Viét Nam, vé ly thuyét ching ta c6 11 triéu trung tdm xt ly chat
thai sinh hoc va rat nhiéu san pham xt ly dwoc str dung hodc ban ra.

Cum ttr “nguwdi nhat rac” déi khi cé y nghia tiéu cwc, goi 1én hinh anh nhirng ké béi rac ma da so6 ho
la nhitng ké dau trom dubi cudp. Ké béi rac va ké moc tai thwong bi cong ching néi chung xem nhw
12 c& mé mot lra. Tuy nhién, ngudi nhit rac Viét Nam néi chung khong phai 1a nhitng ké trom cip,
va hoan toan sai Iam khi c¢6 dinh kién d6. Ho chi 1a nhitng ngwoi ¢6 s6 phan khong may man phai
kiém sOng bén & xa hoi, va ho (da s6 1a phu nit) dé dang bi bién thanh con moi va bi béc 16t strc lao
dong. Nhu ciu bikc thiét dit ra chinh la nhanh chéng t6 chirc ho vao cac hop tac xa, noi ma ho dwoc
cong nhan mét cach chinh thirc, va dwgc bao vé trong cong an viéc lam cia minh (xem Phu luc I) 30.
Diéu nay hét strc quan trong bdi vi né gidp ngwdi nhit rac cé thé ban dwgc cdc hang héa ma ho thu
gom dwoc v&i gia tot 31 Mot sd nhirng ngwdi giau cé nhat Viét Nam 1a nhitng ngudi mua ban si, ho
mua va ban lai cac chit thai tai ché tir d6i ngli nguwdi nhat rac. Truwdce sw giau cb tao ra dworc trén strc
lao dong ctia ngwoi bén 18 xa hoi, chung ta khéng thé lam gi khac ngoai viéc tw hoi nhirng ngudi nhat
rac c6 ban dwoc hang hdéa cia minh véi gia cao hay khong.

Vi rac thai phai dwoc phan loai tai nguén, nén ngwoi nhit rac khdng con phai béi tim gitra hang
déng rac hoi thai va bi tron 1an véi nhau. Rac sé dé dang thu gom dworc trong diéu kién hop vé sinh
hon. Néu nhw ngudi nhit rac khéng con phai béi tim trong diéu kién nhw trwde diy, thi cé 1é cum tir
“ngwoi nhat rac” (scavenger) nén mang y nghia khac. Vay chung ta sé dinh nghia lai cum twr nay va
nguoi nhat rac sé bao ham khéng chi nhitng ngwdi lam céng tac nhat rdc ma ca cong tac xi ly rac.
N6 ciing bao ham ca nguwoi nong din. B&i vi cd ngwoi nhat rac va ngwdi néng dan déu cung nhat va
Xt Iy rac, vi thé chiing ta nén ning tim ho 1én thanh nhitng nguwdi quan ly rac.

Do6i véi chit thai sinh hoc, chung ta khong dwoc nghi dén cic nén cdng nghiép quan ly chit thai doc
1ap hay nha may xtr Iy nwéc thai doc 1ap. Trong ca hai trwedng hop nay, khéng c6 gi dwoc tai ché, va
moi mot tai nguyén dwoc st dung trong hai treomg hop nay déu bi chuyén héa thanh chat gay 6
nhiém mdt cach hé théng hoéa. Thay vao d6, ching ta nén nghi vé khai niém nén néng nghiép bén
vitng noi ma tit ca déu dwoc tai ché trong mot chu trinh khép kin, va mdi mot tai nguyén déu dwoc
str dung triét dé.

30 “Tai moOt sd thanh phé 1é6n nhw Sio Paulo va Buenos Aires, nhitng ngwdi nhit rac da két doan cung nhau, tip
hop von va thanh 14p hop tac xa. Mot s6 hop tac xa dwoc thanh 14p véi sw tro gidp cla cac to chirc vi tai chinh.
Cac hop tic x4 nay trao quyén cho ngwdi nhat ric, ting cwdng quyén lwc ban hang cho ho. Mat sd hop tac xa
c6 kha ning mua sdm tai san nhw nha kho, xe tai va may ép rac”.

31 Xem Phu luc I.
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Trong khai niém quan ly chit thai dwoc trinh bay trong tiéu luin nay, luén cé nhiéu hon mét
phwong phéap tai ché mot loai hinh chat thai cu thé. Vi dy, rdc thwc phdm doi lac cé thé cho lon an
truc ti€p, hay d€ phong nglra nguy co giy bénh, rac thwc phdm sé dwgc niu chin nham tiét trung
bang bo khi héa roi sau d6 méi cho lon &n. Mot s6 rac thuc phdm cé thé dwoc G chua réi cho lon an.
Néu rac thwc phdm khong da twoi d€ ndu hodc 0 chua cho lon an, thi c6 thé dung né cho 4u trung
ruo6i linh den. Néu rac da ci nhiéu tuidn khéng thé dung cho du trung rudi linh den, thi c6 thé cho
trun do an. Cudi cung, néu tat ca cac cong nghé trén déu khong thé ap dung dwoc vi ly do nao dé, thi
rac thwc phdm c6 thé dwoc dung 1am compost bang phwong phap chiu nhiét hoic phwong phap vi
sinh vat wa nhiét.

Hon nita, nhw ching ta thay, cac cong nghé nay cé thé dwoc két hgp theo nhiéu cach. B khi héa
hodc axit lactic dwoc st dung dé ndu chin nham tiét trung rac thwc phidm sau dé cho lon dn; phan
lon cho 4u trung rudi linh den an; phan 4u trung dwoc tron véi than sinh hoc cho trun dé an. Ca
phan 4u trung va phan trun cé thé dung cho déng G compost chiu nhiét nham gia ting chit lwong
cda san pham cudi cung. Phan trun c6 thé bén cho dit, hodc dwoc khoang héa dé dung trong nudi
trong thiy san hodc thiy sinh (xem biéu d6 bén trén). Pong lwc cta thi trweong va cong tac hau can
Xt ly chit thai sé quyét dinh phwong dn nao la kha thi nhit cho mot dia phwong cu thé.

Canh ciy va cc vt liéu sinh khoi c6 thé dwgc bam nho va dung lam 16p béi cho ciy trong, hay dwoc
bam nho va khi héa, hodc bam nho va lam compost. Mt s rac rau cu tai cho va co s& dong géi co
thé cho vat nudi an truc tiép; mot sé6 khac dwoc  chua hodc niu chin cho vat nudi dn; mot s6 khac
c6 thé cho 4u trung rudi linh den 4n; mot s6 khac cirng hon thi cho trun do6 dn, va mét sé thi dwoc
dung dé G compost theo phwong phap chiu nhiét. Chit thai tir thuy san cé thé dwgc G chua lam
nguobn thirc an giau dam cho lon, hodc dwoc G chua dé lam phan bon dang 16ng va dang ngac nhién
la khéng c6 mui hoi, hodc ndu chin va cho lon an. Vi ham lwong ni to cao, nén chat thai tir thdy san
dwogc U chua cling c6 thé dwoc phdi tron véi hdn hgp compost chiu nhiét nham dat dwoc ty 1& C:N
phu hop. Twong tw nhw vay, chit thai tir 106 mé cling c6 thé dwoc G chua dé lam phin bon, mot s
khéc thi dwgc ndu chin va cho lon an, cling ¢6 thé dwoc phéi tron lam compost. Phin nguwdi, phan
lon va nhiéu loai phan khac c6 thé dwgc xir Iy bdi 4u trung rudi linh den hoic triin dé bang phwong
phép két hop 4u trung rubi linh den va trun do, hodc G vi sinh vit wa nhiét, hodc G compost chiu
nhiét.

C61& don gidn nhat trong sé cac cong nghé dwgc trinh bay tai bai tiéu luin nay chinh l1a cong nghé u
chua axit lactic. Tat cd nhirng gi can thiét cho cdng doan xt ly va chira trir chi la mét tui nhwa hodc
thung nhwa. Chi phi cta tdi va thung la rit thip, va ching c6 thé dwoc st dung lai cho nhiéu lan.
Phwong phap U chua axit lactic c6 thé dwgc ap dung cho rit nhiéu loai rac thai khac nhau. Phwong
phap nay khong doi hoi phai c6 vat liéu moi. Rac thai dwoc tiét trung hoan toan. Protein khong bi
bién tinhs ngay ca khi dung nhiét. Phwong phap nay doi héi bam nho, trén déu cac vat liéu véi nhau,
nhwng cong viéc nay vé co ban khong qua phic tap hon so véi phwong phap mubi chua cac loai rau
ct 1am thwc phdm cho con ngwoi. Néu biét dwoc cong thirc G chua cho mdi loai rac thai cu thé, thi
hAu nhw bt ci ai cling c6 thé tré thanh chuyén gia G chua.

San pham 0 chua c6 gia tri gip 2-4 1an compost. Qua trinh G chua nhanh hon qua tinh compost rat
nhiéu, doi hoéi it nhan céng hon, va khi dwgc dung lam thirc an cho vat nudi, né dwgc xép & cip do
cao hon trong chudi thirc &n. Néu san pham dwoc t chua hodc san phdm dwoc xir Iy bang nhiét dwoc
trai qua day chuyén lon - 4u trung - trun do, thi chung ta khong chi thu dwoc cac sdn phadm bé sung,
ma con thu dwoc sdn phdm cai tao dit véi khdi lwgng gan nhw bang khéi lwong compost cla
phwong phap G compost tryc ti€p cac chat thai ban diu. Tuy nhién, chit cai tao dit trong truong
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hop nay chinh 1a phan trin qué ch khong phai phin compost, ma phan trun qué thi lai c6 gia tri
cao hon compost gap 20 lan.

Tam pht compost trong bai tiéu ludn nay c6 nhiéu muc dich st dung khac nhau. N6 cé thé dwoc
dung trong ca trudmng hop 0 compost vi sinh vat wa nhiét 1an treong hop 0 compost chiu nhiét. N6
c6 thé dugc st dung trong trudmg hop siy kho vat liéu sinh khdi bang phwong phap chiu nhiét. N6
c6 thé dwoc st dung trong viéc chira trir ngoai troi compost hodc cac thanh phin tién compost nhw
phan va vo triu. Loai vat liéu nhe va dé str dung nay chi doi hoi dong vén bé ra rat nhé va dem lai co
hoi kinh té doi dao cho nhiéu ngwdi nghéo, dic biét 1a phu nit. TAm phd compost ciing c6 thé dwoc
ché tao bang cac loai nhwa do nhitrng ngwoi nhit rac thu gom.

Xwdng san xuit compost chi nén nho théi. Vi dy, n6 c6 thé dwoc diéu hanh béi chi mot ngwoi nhit
rac, va san xuit khong qua 5 hodc 10 tAn compost/thang. T4t cd nhirng gi ma ngwdi nhat rac can chi
la mo6t khu dat khéng bi ngip lut trong muia mwa 1, mot it tim phu, va c6 thé thué dwoc mot may
nghién moi lic. Lic bat d4u, ngwdi nhit rac nay cé thé trd mot khoan tién/kg rac duwgc nghién cho
viéc thué may nghién. May nghién cé thé dwoc ngwoi chi s¢ hitu dem dén nhiéu co s& san xuit
compost nho dé cho thué. Va cé thé sau nay ngwdoi nhit rac sé tich lily dwoc da von dé mua mot
chiéc may nghién cho minh.

Nhiéu loai vat liéu sinh khdi c6 thé dwgc sdy khoé va khi héa véi mot bd khi hda thong khi cwdng bire
tlr dwdi 1én va dét trén. Khi gas san sinh tir qua trinh nay cé thé dwgc d6t chay va str dung cho nhiéu
muc dich: nu, dun s6i, hip, swdi, sdy kho, chung cat, lam da, diéu hoa khong khi va tao ra dién nang.
Thay vi d6t chay khi gas nay, ching ta c6 thé loc va tong hop thanh nhién liéu dung cho xe 6 t6 va xe
may (methanol), hodc thanh mot loai phan bén (amoniac) 32. Methanol c6 thé dwoc khir nwée dé tao
thanh dimethyl ether (mot loai nhién liéu chit lwong cao dung trong dong co diesel) 33, hodc dwoc
xr Iy thanh nhwa va cic loai san phdm hitru ich khac. R6 rang trong twong lai methanol sé dwoc dung
lam pin methanol.

Than sinh hoc tir phwong phéap khi héa c6 thé dwgc stiv dung truc ti€p lam chit cai tao dat; c6 thé
dwoc hoa tron véi compost, phan trun qué hoic chit thai ran cé thé phan hiy sinh hoc.Néu dwoc
tron 1an véi compost, n6 c6 gia khoang 50 USD/t4n. Néu dwoc tron véi phan trun qué, noé co gia
khoang 500 USD/t4n. Than sinh hoc c6 thé dwoc tron 1an véi cac chit khac thanh mét thir hdn hop
nhu thwong dwoc 1am tai Pa Lat. N6 c6 thé dwgc hoat hoa dé€ st dung trong viéc loc nwéc va khi.
Than hoat tinh tir vo triu cé gia khodng 750 USD/t4n. Than hoat tinh tir vé dira c6 gia khoang 1.900
USD/tin. Than hoat tinhva béo tdm 1a nhitng céng cu hiru ich trong viéc loc nwéc. Nhw ching tbi da
lu y, mot sé than sinh hoc c6 thé hip thu cac chit 6 nhiém tir dit va nwée ké ca khi ching khong
dwoc hoat hoéa.

Tién si Thomas Reginald Preston di tién hanh mot cong trinh nghién ctru vo gia thé hién rang than
sinh hoc c6 thé déng mat vai tro rit quan trong trong viéc cai tao khoang 2 triéu hecta dat bi nhiém
axit sulphat tai viing d6ng bang séng Hong va viing dong bang song Clru Long 34, Cac ving d4t nay bi
nhiém axit rat nang, vi viy mitc do sinh trwdng va san lwong cta nhiéu loai ciy trong & day rat han
ché. Nhwng khi bon than sinh hoc vao dat, thi téc dé sinh trwdng va san lwgng ciy trong dat dwoc
mic d6 binh thwong. Bdi vi hién nay nén an ninh lwong thwce ctia Viét Nam dang dwoc dit 1én hang

32 Cac nha may téng hop methanol ciing c6 thé san xuit ra phu phidm 13 amoniac.
33 Xem http://en.wikipedia.org/wiki/Dimethyl ether

34 Xem: http://www.lrrd.org/lrrd23/2 /sis023032.htm va
http://www.mekarn.org/workshops/pakse/abstracts/khang.htm

38


http://en.wikipedia.org/wiki/Dimethyl_ether
http://www.lrrd.org/lrrd23/2/siso23032.htm
http://www.mekarn.org/workshops/pakse/abstracts/khang.htm

dAu, nén Tién si Preston cho rang viéc cai tao 2 triéu hecta d4t nay khong phai 1a mot viéc 1am hoang
phi, ma 1a mot sy cin thiét. Viét Nam c6 di lwong vat liéu sinh khéi dé tién hanh cong tac cai tao dat
trong mot khodng thoi gian twong ddi ngan.

Nhung str dung than sinh hoc két hop v&i compost va chit thai ran cé thé tai ché sinh hoc d€ cai tao
dat bac mau khong nén chi gi¢i han trong 2 triéu hecta dit nay. Cac chuyén gia nong nghiép dw bao
rang, trong vong 20 ndm nira, d4t dai & DA Lat sé& bi bac mau va khong con phi nhiéu nira. Vay nhitng
gi sé xay dén ddi vai Tp.HCM, noi phu thudc nhiéu vao ngudn rau qua tir Pa Lat? Trén 25% dat néng
nghiép cua Trung Qudc di bi bac mau, dé la két qua tit yéu ctia mét nén néng nghiép khong bén
vitng. D€ tranh tinh trang twong tw nhw viy, Viét Nam phai nhanh chéng chdm ditt cac hoat déng
ndng nghiép phi bén vitng lam dung phén bén, thudc trir sdu va thudc trir cd héa hoc. Khong cé nha
vd dich nao vé nong nghiép bén virng & Viét Nam vi dai hon Tién si Preston, va hang ngan bai bao
ma Ong la tic gia cling nhw dong tac gid thwc sw cho tit ca chung ta nguwdéng mo.3s

Tai phadn mé dau, chiing ta da biét rang dién tich trong lda chiém khodng 84% dién tich dit nong
nghiép cia Viét Nam. Nhwng dang budn la bat ¢t noi nao lda dwgc gieo trong thi tai noi dé ching ta
chirng kién viéc thai bdé rom ra va vé trau bang cach dét. Diéu nay 1am cho khéng khi bi 6 nhiém trén
dién rong. Pong thoi, moi nam tai Viét Nam hang trdm ngan hecta rirng bi d6t chay c6 kiém soat
nham phong ngira hiém hoa chay rirng 3¢. ( d6 thi, cac ho gia dinh thwong d6t rac viron va cac loai
rac khac chir khong bé ra dwong dé xe dén thu gom. Tai da s6 cac ving ndng thon, thwong khéng co
dich vu thu gom, nén nhiéu hé gia dinh thwong hay dot rac hon la chon. Rac tai bai chon 1ap & Viét
Nam ciing thwong dwgc dot nhw 1a mét cach dé ting cong suit bai. Khi cong nhan vé sinh quét rac 1a
va canh cay doc cac dwong phd, ho cling thwong dot chiing ngay trong pham vi thanh phé. R6 rang
ho lam nhw vAy 1a dé khoi phai vin chuyén céc loai rac nay dén bii chon lap, va tai bii thi ho cling
dot.

Viéc dot vat liéu sinh khdi va cac loai rac khac dién ra trén moi mién néng thon va dé thi Viét Nam.
Khi nan 6 nhiém khéng khi tir viéc d6t rac két hop véi nan 6 nhiém khoéng khi tir cac bép 10 truyén
théng niu bang cac loai vat liéu sinh khéi chit lwgng thap, thi tac hai ctia chiing dén sirc khée con
nguwoi 1a khong thé do dém dworc. Vi hdu hét cac vét liéu sinh khoi dang bi d6t chay mét cach lang
phi hién nay déu c6 thé dwoc st dung lam nhién liéu cho san xuat compost hodc phwong phap khi
héa, nén viéc dét rdc nham qudn Iy, kiém sodt hodc lam nhién liéu phdi chdm ditt.

Néu doéng bao cac dan tdc thi€u sé tai cac khu veec mién ndi cling khi héa rac rirng, thi viéc dét rac
rirng dé kiém soat nan chay rirng la khéng cin thiét nira. Hang chuc ngan b khi héa nho c6 thé
dworc st dung tai cac khu virec mién nui, va khi gas san sinh tir viéc khi hoa c6 thé dwoc st dung cho
nhu ciu ndu nwéng cta gia dinh, hodc cung cip cho cic nha may téng hop methanol quy mé nhd c6
céng suit dwdi 500 lit methanol/ngay. Than sinh hoc tir qua thong cé thé dwoc dung vao nhiéu muc
dich, nhw 12 loc nwéc hay hip thu chat gy 6 nhiém tir dat nhw ching ta da dwoc xem.

Thung 0 vi sinh vt wa nhiét c6 thé nhan rac sinh hoc d6 thi, phan ngwoi hodc ca hai. Thung G nay c6
thé dwoc 1am ting hiéu qua bang cic vi sinh vat wa nhiét nhw tén goi ctia nd. Néu dwoc giy gidng va
quan ly tot, loai thung 0 nay ciling cé thé cé chirc ndng giong nhw mét thung G phan trun qué. Néu
thung c6 st dung 4u trung rudi linh den, né cé thé xtr Iy dwgc nhiéu rac hon so véi thiét ké ban dau.
Néu thiét ké dwoc diéu chinh mot chit tai phan 6ng thoat dwdi day, thi thung G nay c6 thé dworc st

35 Xem: http://www.mekarn.org/publL.htm va http://www.lrrd.org/ va
http://www.mekarn.org/workshops.htm
36 Thinh thoang vao mua khé, thanh pho ba Lat ngip tran khoi d6t rac rirng.
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dung dé thu hoach 4u trung rudi linh den. Di nhién, nhitng ai mudn thu hoach 4u trung dé hon thi cé
thé st dung thluing sinh hoc.

Gach dé ché tao thung 0 vi sinh vat wa nhiét cé thé dwoc nung tai mot 10 nung st dung nhiét nang tir
khi héa. Lo nung nhw viy khong phat thai khdi va mudi than. Piéu nay hoan toan déi lap véi nhirng
gl ma chung ta chirng kién trong thwc té, chdng han nhu tai tinh Binh Dinh, toan bd khu vuc bi 6
nhiém bé&i khéi va mudi than bdc 1én tir cac 10 nung gach dét vat liéu sinh khéi chat lwong thap, dén
ndi ngay ca vao nhitng ngay nang cting khé c6 thé nhin thiy mit troi.

Thung 1 vi sinh vat wa nhiét dwgc don mdi ndm mot 1an, hodc mdi hai ndm mot 1an hoic hai lan moi
nam, viéc don thung va thu gom phan ba tir thung sé do nguw¢i nhat rac thwc hién, va trong twong lai
khong xa, thi cé thé ho sé phai mua lai phan ba nay tir ho gia dinh gidng nhw viéc ho mua gidy loai
bay gi¢. Ngwdi nhit rac sé bam nho va nghién phan ba nay dé lam chit méi cho trun do. Viéc nay sé
tao diéu kién cho ho tham gia vao cong viéc kinh doanh c6 13i, d6 1a ban phan trun. Mot khi ma phan
trun qué dwoc bon cho dat, thi nhu cdu phan bén héa hoc sé gidam nhanh chdong.

Nuwéece ti€u tir cic nha vé sinh ¢6 bd phan tich nwéc ti€u sé dwgc khir trung, dwoc ngwdi nhat rac thu
gom va ban cho nguwoi néng dan dé€ 1am ngudén b6 sung NPK doi dao. Sau khi dwoc pha lodng véi
nuwéc theo ty 1€ it nhat 1 8:1, hon hop nay dwoc bén vao dat, lwong amoniac hao hut 1 rat it. Khi md
hinh nay lan réng khap Viét Nam, thi nhu cAu phan bén héa hoc sé& gidm nhanh chéng. Thay vi ban
nuwéce tiéu cho ngwdi néng dan, thi ngwdi nhit rac cling c6 thé st dung ching dé lam compost vi ham
lwgng ni to trong nwéce tiéu rat cao3’. Viéc thu gom nwéc ti€u va i compost theo phwong phap chiu
nhiét xay ra cung vé&i nhau.

Mot phwong an khac do 1a chau tiéu than sinh hoc, mét thiét bi cuc ky don gidn 1am bang nhwa PVC,
mot chau lam bang d4t nung hodc vat liéu khac chira than sinh hoc 38 . Chiu ti€u than sinh hoc c6 thé
dwoc dat tai nha, nha hang va cac dia diém cong cdng khac. Chiu ciing c6 thé dwoc thiét ké dé dung
cho cd nam 14n nit. Vi than sinh hoc hip thu mui amoniac, nén chau tiéu s& khong c6 mui héi. Khi
chiu tiéu da day nwdc tiéu, thi nwédc ti€u va than sinh hoc sé dwoc d6 bo. Sau do, than sinh hoc twoi
sé lai dwoc bé vao.

Nguwdi nhit rac c6 thé 1am dich vu chiu tiéu than sinh hoc, va ban hon hop nuwéc ti€u va than sinh
hoc cho ngudi nong dan. Hoic st dung hon hop nay cho déng Gt compost clia minh dé tao ra san
phdm compost chit lwong cao. Chung ta thiy viéc tach nwéce ti€u, i compost va khi hda hoat dong
cung vé&i nhau. DI nhién, néu viéc van chuyén nuéc tiéu, hoiac hon hop than va nwéc ti€u 1a qua phirc
tap, thi ching ta van c6 thé xtt Iy nwéc tiéu tai chd bang béo tAm. Béo tAm c6 thé dwgc cho gia cAm
an dudi dang twoi hodc ludc, hodc dwgc phoi khé hay u chua dé€ st dung dworc 1au. Béo tdm 0 chua
c6 gid khoang 100 USD/t4n, con béo tAm kho cé gid khoang 500 USD/tin.

Mot kha niang khac xtr Iy nwdc ti€u tai chd khac nita d6 1a bd sung thanh phan hop chit magie nham
tao két tia photpho va mot sé6 amoni dwéi dang magie photphat amoni. Magie photphat amoni dwoc
ban véi gia trén 1.000 USD/t4n dé lam phan bén. Phan chat 16ng con lai van con chira ni to, lwgng ni
to nay sé dwoc tach khoi nwdce ti€u bang mot lwgng nhiét khi héa nhé. Khi amoniac phét sinh trong
qua trinh tach ni to sé dwoc hip thu bang than sinh hoc. Than sinh hoc giau magie photphat amoni
va ni to nay cé thé dwoc pha tron va ban lam phan bén va chit cai tao dat. Piém thuln loi cua

37 “Thém nuwéec ti€u ciia mot ngwdi khoe manh vao compost sé 1am ting nhiét do va vi vay ting kha ning tiéu
diét mam bénh va cac loai cd dai.” http://en.wikipedia.org/wiki/Compost

38 ChAu tiéu than sinh hoc dang dwgc ap dung phé bién, dic biét tai An 6. Xem: http://e-
biocharurinals.blogspot.com/
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phwong phap nay chinh 1a sdn pham cudi cung da bi khir hét cac yéu t6 dwoc tinh hodc hoocmon cé
trong nwéec tiéu.

Chung ta c6 thé ti€p tuc giai thich vé tinh linh hoat vé han trong viéc xtr ly chat thai bang cac cong
nghé nay. V&i nhiéu phwong phap xt ly chat thai c6 sén cho nhiéu ngudi dang tim kiém co hodi lam
kinh té, thi Viét Nam trong twong lai sé khéng thé nao c6 da chit thai dé dap &ng nhu cau to 16n do.

Chung ta hay nhin lai s6 tién c6 thé kiém dwoc tir rac thai:

Trun d6 - $500/tan

Phén trun qué - $500/t4n

Béo tAm U chua - $100/t4n

Béo tAm khd - $500/tan

Au tring RLD twoi - $500/t4n

Au tring RLD khd - $1.000/t4n

Than sinh hoc - $50/t4n

Vo triu (gas + than sinh hoc) - $210/t4n
Than hoat tinh tir v6 triu - $750/tan
Than hoat tinh tir v6 dira - $1.900/tan
R4c thwc phdm (da dwoc tiét trung bang nhiét) - $100/tan
Racrau ci u chua - $100/t4n

Compost chiu nhiét -$25 - $50/t4n

VVYVVVVYVVYVYYVYYVYYY

Khai niém quan ly chit thai nay khéng yéu cAu mirc d6 nhén thirc cao vé méi treong. Noi dung chia
yéu cuta no la tiét kiém va ki€ém tién nhiéu cdp. N6 mé ra nhiéu co hdi viéc lam cho hang triéu nguoi
Viét Nam, gidp nhiéu ngudi thoat khéi déi nghéo, gidm thiéu nhu ciu nhip khiu thwc phadm, nhién
liéu, thirc an gia stiic va phan boén tai Viét Nam, tao tac dong tich cwc 1én can can thwong mai clia Viét
Nam, gitip Viét Nam khong con phai phu thudc vao nhitng hé tro tir bén ngoai trong cong tac quan ly
chat thai, 1a tiém nang giup dwa Viét Nam thanh mot nha lanh dao thé gi¢i vé quan ly chat thai, vwot
xa ca chau Au va My.

Nhiéu nguoi co lién quan dén cong tac quan ly chat thai nhiéu ndm qua da tham gia tranh ludn vé
tinh hinh thuc tai, cho rang Viét Nam 1a mot dit nwdc qua nghéo va chi phi quan ly chat thai la qua
cao, nén Viét Nam khong thé nao loai trir khéi 6 nhiém dwgc. PAng mirng 1a ching ta da trinh bay
kha ndng c6 thé dat dwoc két qua trai ngwgc véi quan niém néu trén tir chinh sw ngheéo déi (giai
dinh) cta Viét Nam.

Viét Nam qua “nghéo” khi ma ling phi kha nhiéu tién bac bang viéc chon 14p rac. Viét Nam qua
“nghéo” khi bé qua co hoi kiém dwoc thu nhép tlr chirng chi cacbon dat dworc tir cac loai rac khong
dworc chon. Viét Nam qua “nghéo” khi bé 1& thu nhép tir nhiéu loai san pham lam tlr rac. Cudi cung,
Viét Nam qué “nghéo” khi khong bién rac thanh nguon tai nguyén quy gia nhat.

V&i khai niém quan ly chit thai c6 kha ning sinh loi cao, tong hop, phi tip trung va quy mo nho nay,
chiing ta khéng con phai chén ldp rdc trong cdc hdm md siing nwéc, ma ching ta c6 thé tai ché toan
b0 va tré thanh mét thanh vién nang dong va tich cwc trong chu trinh tai tao tuyét voi.
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PHU LUC 1 -TRUNG TAM TAI NGUYEN RAC, CO QUAN KHUYEN
NONG, HOP TAC XA VA CO QUAN CHU'C NANG

Néu cac cong nghé dwogc trinh bay trong ti€u luin nay dwgc thuwce hién mot cach hiéu qud, thi sé can
dén sw c6 mit cia nhiéu td chirc hd trg. Chung ta hdy bit dau véi khai niém trung tAm tai nguyén
rac.

Trung tAm tai nguyén rac, nhw tén goi cia nd, 1a mot trung tim gitp quan ly cdc nguon tai nguyén tir
rac. Nhitng trung tAm nhw vy c6 thé dwoc thanh 14p tai mdi tinh, va c6 chi nhanh hoidc co quan truc
thudc tai cAp huyén. Doi ngli nhin sw cla trung tAm sé bao gom cac chuyén gia cé trinh do cao vé
cac cong nghé compost chiu nhiét va vi sinh vat wa nhiét, bién d6i sinh hoc v&i ruéi linh den va trun
do, nudi béo tdm, khi héa va i chua axit lactic. Ngoai ra, cac nghién ctru sinh khoa néng hoc cta cac
trweorng dai hoc 1dn ctia Viét Nam s€ dwoc moi lam gido vién tam thoi hodc giang vién tai cac trung
tdm tai nguyén rac nay.

Sau nhiéu ngay hodc nhiéu tuin dao tao, hoc vién tét nghiép tir cac trung tim nay sé dwoc cip
chirng chi quan ly chat thai. Ngwoi nhat rac c6 thé sé dwgc moi tham gia tit ca cac hoat dong cua
trung tAm. Ho cling dwoc cdng nhian mot cach chinh thirc va dwoc cip chirng chi. Cac chwong trinh
day nghé cling dwgc thiét 1ap. Thinh thoang trung tdm ciing moi cac chuyén gia t6é chirc hoi thao vé
cac wng dung va cai tién méi nhat vé quan ly chat thai bén virng.

Bén canh viéc dao tao va cip chirng chi, trung tAm tai nguyén rac con cung cip dich vu tw van, lién
két ki ndng ctia hoc vién véi loai hinh cong viéc lién quan dén x Iy mat loai chit thai cu thé. Trung
tAm c6 thé ho tro trong viéc nhan dién cac co hdi xtt ly chit thai tai mot dia ban cu thé cta thanh
phé hodc tinh; giai thich vé cac dic diém kinh té va hdu cin cda viéc x ly chit thai tai mot dia ban
cu thé; nhan dién cac thi trweong hién tai va giip tao ra cac thi treong méi cho sadn phim tir chit
thai; hd tro cac co quan quan ly dia phwong trong cong tac phan b dat dai cho cac khu xt¥ 1y chit
thai phi tip trung; cung cip dich vu tw van vé an toan va sitc khde cho nhirng déi twong phai tiép
xuc v&i cac chat doc hai hay cac chat gy bénh trong viéc xt 1y chit thai; cung cip dich vu vi tin dung
d€ mua sam c4c trang thiét bi xir Iy chat thai nhw: thung sinh hoc, bd khi h6a, may nghién, tdm phu,
thiing G men, xe diy tay hoic xe c6 dong co nhé; cung cip dich vu vi tin dung d€ mua sdm cac trang
thiét bi bdo ho lao dong hién dai nhw gang tay va mit na; nhin dién cac nha cung cip thiét bi xtr ly
va bao hé lao dong tot nhit, cho phép ho gidi thiéu va ban sadn pham tai trung tim hodc gin trung
tdm; lwu trir cac thong tin vé loai hinh va khoi lwong cac loai chit thai khéng chon 14p, khong dot va
khong d6 bé nham dap (rng cac yéu ciu cia viéc xin cip chirng nhan chirng chi cacbon.

Nhwng cé 1é chirc ndng quan trong nhat cla trung tAm tai nguyén rac chinh la té chirc va quan ly cac
hop tac xa dai dién cho ngwdi nhit rac. Lwu y rang ban than trung tAm khong phai 1a mot hop tac x3,
ma né doéng vai tro rit quan trong trong viéc to chirc nhirng nguwdi nhit rac thanh hop tac xa. Né c6
thé cung cip nhan sw va diéu hanh hop tac x3, tao diéu kién cho ngwoi nhat rac tip trung hoan toan
vao viéc thu gom va xtr ly rac.

Mot trung tAm tai nguyén rac c6 thé quan ly nhiéu hop tac xa khac nhau. Vi du, né cé thé quan ly 1
hop tac xa vé san xuit compost, 1 hop tac xa san xuit phan trun qué, 1 hop tic xa thu gom rac thuc
phdm lam thirc &n chan nudi, 1 hgp tic xa nudi va kinh doanh 4u trung ruéi linh den, 1 hop tic xa
thu gom va kinh doanh phé liéu, v.v... Mdi hop tac xa sé& cin dwoc trang bi vdi cac loai trang thiét bi
thu gom va xtr Iy khac nhau. Mot s6 trang thiét bi do hop tac xa s& hitu chung, mot so thi do ca nhan
s& hiru.
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Hop tac x4 1a don vi thuc thi quyén luc trong viéc gitp d& ngudi nhat rac dat dwoc gia ban cao nhit
cho rac tai ché va cac san pham tir chat thai cia minh; tim kiém cic cong ty san xuat hang héa lam
tlr san pham tir chat thai va moi cic cong ty nay mé ctra hang tai dia phwong; thiét 14p cac tiéu
chuin chat lwong cho san phim va cip chirng nhin cho cic xa vién tuin theo hé thong tiéu chuin
nay; ddm bao tat ca cac xa vién déu dwoc kiém tra stirc khde dinh ky va cé bao hiém y t&; ddm bao
con céi ciia xa vién déu dwoc dén trwong va khong bi lam dung sttc lao dong; chdm dirt sw boc 16t
cda cac phe nhém mafia 1én ngwdi nhat rac tai Viét Nam; 16i cuon nhiéu nguwoi hon tham gia vao
nghé quan ly chat thai, va giup cic xa vién dwgc x4 hoi nhin nhén tich cwc hon. Nhitng thanh kién
tiéu cwc moi khi nhac dén “ké bdi rac” sé hoan toan khong con nira.

C4c trung tAm tai nguyén rac nay sé phuc vu chd yéu cho phu nit. Phu nit 1a nhitng ngudi sin sang
ti€p xuc véi chat thai theo ding nghia den. Vi dy, phu nit 1a ngwoi khéng e ngai viéc phai don thung
0 vi sinh vat wa nhiét; nudi trun dé va tach trun dé khoi phin trun; cho rac thwc phdm vao thung
sinh hoc va thu hoach 4u trung ru6i linh den; bam va nghién rac rau ci dé bé vao thung t men; hoac
thu gom rac tai ché, than sinh hoc va nwéc tiéu tai cac ho gia dinh. Pay 1a nhitng céng viéc ma nguoi
phu nit thwong c6 khuynh hwéng phai ddm nhan. Hop tac xa gidm bét thoi gian lam cong tic quan
ly diéu hanh cong viéc cho nguwoi phu nit, cho phép phu nit tp trung toan tim toan y vao céng viéc
clia minh.

Vi vay x4 vién hop tac xa da s6 1a nir. Thay vi phai lam viéc dwdi sw diéu hanh cia mot dng chu, thi
moi x4 vién déu 1a mot ngudi chi ctia hop tac xa. Thay vi phai ban san pham véi gia ré cho co, xa
vién sé ban dwoc véi gid twong tw nhw gia ma dodi co van thuwdng ban dwoc. Tré thanh x3 vién cla
hop tac x3, chit thai sé tré thanh mot ngudn tai nguyén trong tay cta chinh cac xa vién. Piéu nay sé
16i cu6n ngay cang nhiéu ngwoi hon tham gia vao nghé nghiép quan ly chit thai. Va véi s6 nguoi
tham gia déng hon, thi co hdi canh tranh sé nhiéu hon, chat thai sé dwoc tai ché hiéu qua hon va bén
vitng hon. Mdi loai hinh chit thai s& dwoc khai thac hét tat ca cac gia tri ma no co.

Viéc wu tién cho nguwdi phu nit ddm nhiém cong viéc tai mrc A0 ma trwéc ddy ngwoi nhat rac dam
nhiém nham x4c dinh khai niém “quy mé nhd” trong béi canh quan ly chit thai tai Viét Nam. Nhirng
ngwoi nghéo lam nhirng céng viéc bdn thiu phdi la nhieng ngwoi ddu tién nhdn dwoc thu nhdp tir cong
stkc lao dong ma ho bé ra. Hop tac xa cung cip cac diéu kién 1am viéc cin thiét gitip cho nd lwc quan
ly chit thai quy mé nhé nay ton tai va phat trién.

Ho gia dinh, doanh nghiép, cho, trweong hoc va cac co quan khac phai hoc hdi cac ndi dung co ban vé
phan loai rac tai ngudn, trung tAm tai nguyén rac chinh 1a don vi hwéng dan mot cach chinh thirc va
thwc hién dao tao tai chd vé ndi dung nay. Trung tAm sé t6 chirc toa dam va hoi thao tai ca d6 thi va
nong thon nham trinh bay, gi¢i thiéu ndi dung phan loai rac tai nguén. Trung tAm sé& phat hanh cac
loai s6 tay va to roi; ding bai trén bao chi; lam chwong trinh truyén hinh va phim ngén. Trung tAm
sé tap trung vao cac trweong THCS va tredong tiéu hoc, cung cip cho gido vién cac treong cac nguodn
lwe cin thiét dé truyén dat cho hoc sinh vé tim quan trong ctia viéc phéan loai rac tai nguon.

Tuy nhién trung tAm tai nguyén rac con phai lam nhiéu hon ntra, d6 1a hwéng dan cho ngudi phat
thai vé cach xtr ly cac loai rac ma ho thai ra. Poi v&i ho gia dinh thi d6 1a thung 0 vi sinh vat wa nhiét,
trung tAm sé t6 chirc mot s6 budi tdp hudn cho khu dan cw vé cach quan ly va st dung thung t.
Trong trwong hop ho gia dinh gap truc trac véi thung 0, trung tam tai nguyén rac sé cir mot chuyén
gia dén dé xem xét va giai quyét. Van dé hay gap nhat ctia thung 0 vi sinh vit wa nhiét chinh la béc
mui hoi do khéng khudy dao dinh ky.
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Bén canh cic van dé ky thuit, vai tro thao g& virdng mic clia trung tAm con phai mang bao goém ca
cac yéu t6 xa hoi. Hay twdng twong dén treong hop hai hd gia dinh tirng c6 bat hoa véi nhau trong
thoi gian dai trwdc day, va gior day phai dung chung mét thung 0 vi sinh vat wa nhiét; hodc hai nguoi
nhadt rac tranh gianh nhau mot loai rac thai; hodac ho gia dinh va ngwdi nhit rac tranh cii nhau vé
viéc don thung. Chic chin rang trung tdm sé dwoc moi dén dé gidi quyét nhitng van dé xa hdi nhw
vay.

Mot s6 ho gia dinh c6 thé mudn hoc cach nudi va kinh doanh 4u trung rudi linh den bang thung u vi
sinh vat wa nhiét, trung tAm sé hd tro vé mit thwong mai va ky thuat. Mot s6 ho gia dinh c6 thé
mudn hoc cach mé& co s& san xult phan trun qué quy mo nho, bang cach st dung mot hodc mot vai
thung 0 vi sinh vat wa nhiét c6 bé trun dé. Co s& dong géi va cho cé thé dwoc dao tao vé cach G chua
va kinh doanh rac rau ct, cach nghién nhé tai chd mot sé loai rdc nham gidm thé tich rac, cach
nghién nhoé, bAm mot s loai rac d€ 1am compost. Nha hang va co quan c6 thé dwoc hwdng dan vé
cach chuin bi (xay va néu c6 thé thi tiét trung) rac thwc phdm dé lam thirc dn chan nudi. Con nhiéu
vi du nita. Néu trung tAm tai nguyén rac c6 thé thanh coéng trong viéc huy déng cang nhiéu nguoi
tham gia vao viéc xtr Iy chat thai, thi cang nhiéu chat thai dwoc tai ché & mic do bén virng va sinh loi
cao hon.

Trung tAm tai nguyén rac sé thuc hién tat ca cong tac thu gom, chuln bi, xr Iy va tai ché chat thai
(ngoai trir nhirng gi lién quan dén bai chon 14p). Trung tim c6 thé hop dong véi nha nwée nhw la
mot t6 chirc kinh doanh vira tw nhan vira phi loi nhudn. Nguén von cla trung tim cé thé bao gom
hai nguén: 1) Trung tAm sé ban cac san phdm do cac hop tic xa thu gom va xit ly, va thu mot khoan
phi nho ttr dich vu nay. 2) Trung tAm sé thuc hién cic cong viéc hanh chinh d€ dang ky chirng chi
cac-bon, va ciing thu mét khoan phi nhé tir dich vu nay. Ngoai hai khoan phi nay, thi tat ca cac thu
nhép ttr viéc ban cac san phim tir rac va tin chi cic-bon déu hoan toan thudc hop tac xa.

La mot td chirc phi loi nhun, trung tAm tai nguyén rac sé khong phai déng thué. Hop tac xa ciing sé
dwoc mién cac loai thué. Déi lai, cd trung tam tai nguyén rac ciing nhuw hop tac xa déu khong duoc
tinh phi thu gom va xt 1y rac sinh hoc vé&i chinh quyén dia phwong.

Nhén sw cla trung tim tai nguyén rac la nhirng nha quan 1y vé moi tredng va xa héi toan tim toan y
vao viéc tao ra cong an viéc lam cho ngwdi ngheo va bao vé moi treong. Cong tac quan ly mét trung
tdm tai nguyén rac lam viéc véi ngwdi nhat rac chinh 1a phai tuyén dung dwgc nhitng nhan sy that
sw quan tAm dén ngudi nghéo va sdn sang lam viéc véi ngwdi nghéo mot cach sang tao. Pat duogc sw
tin cdy hoan toan cua ngudi nhit rac 1a mot diéu hét strc quan trong. Nhan sw cda trung tim phai
trai qua it nhit 1 nam thé hién méi quan tAm cta minh d6i véi ngudi nghéo. Ngoai ra, nhin sy cla
trung tAm ciling phai quan tim twong tw nhw vay vé tinh bén virng cia maéi quan hé gitra con ngudi
véi thé gidi tw nhién.

Chinh pht Viét Nam da ban hanh Nghi dinh s6 59/2007/ND-CP ngay 09/4/2007 quy dinh ro rang
rang chat thai ran, khong loai trir loai chat thai sinh hoat nao, phai dwoc phén loai tai ngudn, va chit
thai da dwoc phan loai tai ngudn phai dwoc tai st dung va tai ché . Lwu y rang Nghi dinh nay khong
chi don gidn 1a mong muén cda Chinh phti, ma n6 chinh 1a nham quy dinh céng tac gidm sat va thuc
thi.

Néu phwong 4n duy nhit cé sin cho cac co quan quan ly cAp tinh va huyén chi 1a chén 14p chat thai
mot cach udng phi va thua 16, thi c6 1& cac co quan nay c6 ly do khi phét 1¢r nghi dinh nay di. Nhung
xét trén phwong dién co héi kinh té bén virng ma cac cong nghé trinh bay tai ti€u luin nay dé cip
dén, thi mdi ndi dung hwéng dan ctia Nghi dinh 59/2007/ND-CP cin phai dwoc xem xét mot cach
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nghiém tdc va dwgc thuce thi ddy da. Thuc té véi cac cong nghé nay, thi tit ca cdc muc tiéu quan ly
chit thai va mdc thoi gian dé ra trong Nghi dinh nay déu c6 thé dat dwoc mot cach dé dang.

Trung tAm tai nguyén rac va hgp tac xa chi c6 chitc ning dao tao va hd trg, chit khdng cé chirc ning
gidm sat va ché tai. Vi vy, chinh quyén dia phwong can phai can thiép mot cach tich cwc va hiéu luc
bang cach thiét 14p co quan chirc ndng quan ly chit thai.

Mot trong nhirng nhiém vu quan trong cta cac co quan chirc nang nay chinh la gidm sat va ap ché
viéc phan loai rac tai nguon. Viéc sir dung thung 0 vi sinh vt wa nhiét sé gidp can bd cua cac co
quan chirc ning thwc hién nhiém vu clia minh mét cach dé dang tai cAp dd ho gia dinh. Thong
thwong thi méi hd gia dinh c6 mot thing, va anh ta sé& kiém tra dinh ky viéc bd rac sai quy dinh, phat
nhitng ho gia dinh bé vao thung cac loai vat liéu nhw thiy tinh, kim loai, vai hodc nhwa, 4p dung mirc
phat cao cho nhirng treong hop bd vao thung cac loai chat thai doc hai nhw pin hodc béng dén. Cac
co quan chtrc ning dwoc hd tro béi ddi ngii cAc nha quan ly chit thai di dwoc chirng nhan, nhitng
nguwdi nay c6 nhiém vu bao cdo vé cac trweong hop bod rac ¢é thé phin hay sinh hoc ra dwong phd,
can ctr vao d6, cac can bd quan ly chit thai ctia cic co quan chirc nang sé tién hanh ciac hanh dong
phu hop. Can bé quan ly chit thai cla cic co quan chirc nang ciing di kiém tra tai cac cho, cin tin,
nha hang va cic co s& kinh doanh khac nham giam sat va ddm bao sw thi hanh theo ding Nghi dinh
59/2007 /ND-CP vé phan loai rac tai nguon, tai str dung va tai ché. Nhitng ho gia dinh va cac t6 chirc
phat thai néu thuc hién ding quy dinh sé dwgc thwdng phu hop.

Nhw viy ching ta thay cac trung tim tai nguyén rac, hop tac xa va co quan chirc nang déu cé vai tro
rit quan trong trong viéc thuc thi khai niém quan ly chat thai. Trung tAm tai nguyén rac cé vai tro
dao tao va tw van, hop tac xa tao diéu kién va thuc thi, con co quan chirc ning thi ddm bao tit ca cac
quy dinh va nghi dinh vé chat thai déu dwoc tuin thi nghiém tuc.

B&i vi cong tac quan ly chit thai sinh hoc c6 méi quan hé mat thiét véi ndng nghiép, nén can phai c6
suw twong tac va thong tin chat ché gilra cac trung tAm tai nguyén rac véi cac co quan khuyén nong.
Chat thai ndng nghiép c6 thé dwoc x Iy bang nhiéu céng nghé twong tw nhw cdng nghé xir ly chat
thai sinh hoc d6 thi, nén cac chuyén gia tai cic trung tim tai nguyén rac c6 thé tw vin cho nguwoi
nong dan vé cac van dé xtr ly chat thai, va ngwoc lai cac co quan khuyén ndng c6 thé truyén dat cho
cac hoc vién cta trung tAm vé viéc str dung cic sdn phdm lam tlr rac cho néng nghiép. Tuy nhién,
trung tdm tai nguyén rac va co quan khuyén nong khong phai la mét va phai riéng biét vi nhau.

Da s0 cac chit thai nong nghiép tai Viét Nam déu dwoc phat thai boi nhirng néng dan khéng dwoc tw
van day du vé viéc trong loai ciy trong nao vao mua vu nao cho pht hop. Chang han, néu qua nhiéu
ndng dan trong hanh thi sé con tén rat nhiéu hanh khéng ban dwoc, va s6 hanh nay bi d6 bd. Luwgng
rac thai nay cé tai cac néng trai, co s& dong goi va cho. Thong thwong thi viéc tw vAn cho ngudi ndng
dan vé loai ciy trong va thoi diém gieo trong chinh 1a trach nhiém cda co quan khuyén nong. Ro
rang rang Viét Nam cin phai diu tw nhiéu hon nita vao céng tdc khuyén néng nham giup nguoi
ndng dan biét cach gieo trong ding theo nhu ciu dé khéng phat sinh chit thai mot cach khéng cin
thiét nira.

Mot kha nang khac nira dé 1a thanh 14p cac hop tac xa néng nghiép cé chirc ndng cham lo cac van dé
nong nghiép quan trong cho xa vién. Hop tac xa néng nghiép ciing c6 thé tw vin cho nguwdi nong dan
vé loai cAy trong va thoi diém gieo trong; hd tro ngudi ndng dan trong viéc tim kiém thi trwong véi
gia cao; tw van cho x4 vién viéc st dung thudc trir sdu va trir c6 sinh hoc thay cho thuéc héa hoc. C6
nhiéu loai thudc trir sdu sinh hoc nhw la compost va dung dich phén trun qué dwgc ché tao tir cac
san phadm lam tir rac.
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Gifra trung tAm tai nguyén rac va co quan khuyén néng c6 mdi quan hé va twong ho chat ché véi
nhau, nén gitta hop tac xa rac va hop tac xa ndng nghiép ciing c6 méi quan hé va twong hd chit ché.
Vi duy, khi hop tac xa rac ban san phdm cho ngudi nong dén, thi tot nhat la ban véi s6 lwong 1én
théng qua hop tac xa néng nghiép. Nguoc lai hop tic xa néng nghiép cling mudn giao dich qua hop
tac x4 rac vi rang hop tac xa rac 1a don vi chiu trdch nhiém cao nhat vé chit lwong san pham.

Hop tac xa rac nén gay ap luc 1én hop tac x3 nong nghiép nham han ché viéc st dung thudc trir sau
va thudc trir c6 hda hoc, bai vi viéc st dung cac loai hda chat nay sé gy anh hwdng tiéu cuc dén chit
lwgng va kha ning tiéu thu cia cic san phdm lam tir rac. Pong thoi viéc str dung cac san pham lam
tlr rac sinh hoc gitip gidm manh nhu ciu s dung cac loai phan bén, thudc trir siu va thudc trir c6
héa hoc. Vi ring m6i quan hé tét dep gitra trung tAm tai nguyén rac va co quan khuyén nong la rat
quan trong, nén mdi quan hé tét dep gitra hop tac xa rac va hop tac xa néng nghiép cling quan trong
khong kém.

Cuoi cung, boi vi can ¢c6 mot co quan chirc nang theo dai viéc phan loai rac tai nguon, tai ché va tai
str dung rac sinh hoat, nén ciing cin c6 mot co quan chirc ndng theo doi nhirng gi dién ra tai nong
trai. Co quan nay cin ddm bdo viéc thwc hién cac bién phap quan ly phin bén bén vitrng mét cach
nghiém tdc; phat nhitng ndong dan c6 lién quan trong viéc dé bo bira bai, d6t hodc chdn 14p cac loai
chat thai thé ran va thé 16ng; thwc hién tit ca cac bién phap trong pham vi quyén han ctia minh
nham phong ngira viéc lam dung thudc trir sdu va thudc trir cé hoa hoc; nghiém cdm st dung thudc
khang sinh tai cic trai nudi heo; 39 bat gitt cAc c4 nhan tham gia mua ban cac hoa chit ndong nghiép bi
cidm trén toan thé€ gidi; tién hanh cac thi nghiém dat tai mdi néng trai nham xac dinh mirc dd bac
mau cling nhu mttc d6 nhiém doc hdéa chat cua dat. Tém lai, co quan nay déng mot vai tro cuc ky
quan trong trong viéc duy tri sy an toan va an ninh ctia nganh lwong thwc thwc phdm Viét Nam.

Nhw vdy, quan ly chat thai cing véi sw cdng tac cia mot nén nong nghiép bén virng khéng phai la
mot hoat déong dwgc té chirc mot cach tw phat. Ma né doi hoi phai c6 trung tAm tai nguyén rac, co
quan kKhuyén nong, hop tac xa va co quan chirc nang. Tat ca déu phai ph6i hgp véi nhau mét cach
chat ché va bén bi.

39 Str dung thudc khang sinh tai cac trai nu6i heo la nhan té chinh trong viéc giy ra vi khuan MRSA. Vi khuin
nay da khang hiu hét cic loai thudc khang sinh. “Hang ndm MRSA (Methicillin Resistant Staphyoloccus
Aureus) gy chét ngudi nhiéu hon AIDS. Tai M§, 19.000 ngudi chét vi MRSA mdi nim, va 369.000 ngwdi nhap
vién vi MRSA. T8 chirc Y t€ Thé gidi goi MRSA 13 vAn dé y té quan trong nhit ctia thé ky 21.”
http://www.boingboing.net/2011/03/14/interview-with-autho-5.html

46


http://www.boingboing.net/2011/03/14/interview-with-autho-5.html

PHU LUC II - BAN VE THUNG U VI SINH VAT A NHIET

D|
(&
-
B
Al Designad by Cheches by [Apprcesd by, Cate EQ
Paul Olivier | | | 1/23/2014 |
- _ BTC Project
echnol ietn;
o rawings for 80 cm Bin B B
3 T 5 T 7 7:Y 3 T T T
[ 1 S 1 4 d? 3 1 2 I 1
o 80 CM Bin - 144 Bricks L
e c
R So
4 B
2,304 Aeration Holes
A ey G = =g A
Paul Olives l I I 1232011 |
Technologies for Vietn OIS Pryjedt
o e I awings for 80 cm Bin [ =] 276
6 I L I 4 $ 3 I I 1




[880

[800

B
[Designed by |mmu by |Auom--:| by M.l Cata | A
Paul Olivier /232011
" o BTC Project
‘echnologies for Vietnam -
Drawings for 80 cm Bin | e | 679
4\ 3 T T 1
YI? 3 | 2 | 1
b

Large Lid L

[Cosiea by rmwm Roproma by T ED "
Paul Olivier [ | 1232014 I
BTC Project
Technologies for Vietnam T
Drawings for 80 cm Bin 4/6
3 I 2 I 1

48



b
c
it Wire
Z 5
B
i &y Wire <
LB
B
ol
:@!"__
@ —
T
] ] [
BTC Project
Tec ies for Vietnam - = e
Drawings for 80 cm Bin | ™" [ 575

I 1

(2239

Wire 3 mm

RR(1.3:4)

s AT I IS IIIIIII TSI I 00 r 000

AB(133:1)

AA(133:1)

/-Wire 3 mni

= Small Lid
::},::’ lucma- Iwmuw u-..[ :.;mo” l
- o BTC Project
et Drawings for 80 cm Bin | pe | 617

1 1

49



3 | 2 1 1

D
W (0.50:1) B
14 11,250
C
Q‘
BSF Gutter = 32 Bricks B
A el e | s | I
BTC Project
Technologies for Vietnam

3 T

2

Drawings for 80 cm Bin I s I 7‘7';
T 1

50



