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ABSTRACT

The biogas technology is widely used in Vietnam and in the Mekong Delta,
especially plastic biogas digesters which has been successfully applied in
the rural area in Can Tho City. Using plastic biogas systems for treating
livestock wastes does not only bring farmers benefits such as creating bio-
energy for cooking and lighting, providing organic fertilizers for crops, and
providing nutrients for fish ponds, but also help to improve environmental
quality, and increase farmer’s income leading to the sustainable
development in rural areas in the Mekong Delta. There were many studies
on alternative local materials in the case of lacking pig manure for
maintaining the operation of the biogas digester, which could be accounted
for water hyacinth, duckweed and garden grasses - the local species.
Besides, such activities encouraged searching for partners for practicing the
GHG emission reduction and exchange of GHG emission reduction
certificate in agriculture. Therefore, the research on sustainable
development of biogas systems in rural areas of the Mekong Delta is needed.

TOM TAT

Cong nghé khi sinh hoc ngay cang dwoc sw dung rong rdi o Viét Nam va
dong bang séng Ciru Long (DBSCL), ddc biét tii 1 biogas dwoc hé din ¢
vung nong thon dp dung rat thanh cong & Thanh phé Can Tho. Sir dung tii 1
biogas xir ly cac chdt thai chan nudi qui mé ho gia dinh khong chi mang lgi
nhiéu loi ich ‘nhu tgo ra nguon nang lwong sinh hoc cho dun ndu va thdp
sdng, cung cdp phan hitu co cho cdy trong, b6 sung cht dinh dwdng cho ao
nudi thiy san ma con han ché 6 nhiém méi triong, cdi thién thu nhdp nong
hé gép phan phat trién bén vitng ¢ vung nong thon DBSCL. Da co nhiéu
nghién ciru vé cac nguyén liéu san co tai dia phuong dé duy tri hoat dong
cua tui u biogas néu nhu khoéng co du phan heo, trong do cdac nguyén li¢u
nhu lyc binh, béo tai twong va c6 vion da dwgc nghién ciru va c6 kha nang
ap dung tai dia phwong. Bén canh do, viéc mo rong hop tac voi cac doi tac
nham tim ra céc giai phap giam phat thai khi nha kinh va chuyén nhwong
phat thai khi nha kinh 6 khu vuec san xudt nong nghiép. Do vdy, nghién ciiu
duy tri hoat dgng on dinh cia tii 1t biogas & ving néng thén DBSCL la thit
Sy can thiét.

1 GIOI THIEU

Dong bang song Curu Long (BBSCL) duge biét
dén nhu ving san xuét néng nghiép trong yéu cua

ca nudc voi dién tich tu nhién g?m 4 triéu hecta,
dan sb 17,5 triéu nguoi (Nién giam thong keé,
2010). Pay l1a vang chau thd phi nhiéu, hé théng
song ngdi chang chit, 13 ving tiém ning cho su

23



Tap chi Khoa hoc Truong Pai hoc Can Tho

phat trién trdng trot va chan nudi (Pham Van
Thanh, 2008). Trong diéu kién ca nudc nbi chung,
kinh t¢ PBSCL di va dang ting trudng manh mé,
trong d6 chan nudi chiém mot phan ty trong 16n, da
g6p phan phat trién kinh té dia phuong va xé6a doi
giam ngheo (Duong Tri Ding va ctv., 2010). Tuy
nhién, cic chit thai phat sinh tir chin nudi van
chua dugc quan tdm dung muc da lam tang luong
chat 6 nhiém vao méi truong, nhit 1a nhimg ving
¢6 hé thong song ngdi ching chit thi kha ning lan
truyén 6 nhiém 1a rat 16n (Bui Thi Nga va ctv.,
2010). Néu khong duoc quan Iy tot, cac chit thai
gdy 6 nhidm méi truong dat, nude va khong khi, tir
d6 anh huong truc tiép dén doi sdng va sirc khoe
con nguoi va céc sinh vat khac (Luu Hiru Manh va
ctv., 2010).

Theo danh gia cua Cuc Nong nghiép, chan nuoi
heo qui mé trang trai & cac tinh phia Nam van dang
tiép tuc dan dau ca nudc. Trén thue té, da c6 hién
twong 6 nhidm chat hitu co va vi sinh trén cic song
rach & DBSCL, ma ¢ d6 chan nudi 1a mot trong
nhitng ngudn dong gép chu yéu vao van d& giy 6
nhiém moi truong tai chd va khu vuc 1an can (Lé
Trin Thanh Liém, 2010). Theo Lé Hoang Viét
(2005) céac chét thai chin nudi néu dwoc xir Iy hiéu
qua s& mang lai nhiéu loi ich thiét thuc. Quan Iy
chat thai chin nudi khong chi ngan chin 6 nhidm
moi trudng ma con tai tao nang lugng phuc vu san
xuit (Duong Nguyén Khang, 2008; Nguyén Quang
Khai, 2001). Do vay, ap dung tai u khi sinh hoc
(tai 0 biogas) dé xir 1y chét thai chin nudi qui mo
ho gia dinh 13 mot giai phap hop 1y va bén vimg &
ving nong théon DPBSCL (Nguyén Hiru Chiém va
Eiji Matsubara, 2012).

2 TONG QUAN VE TUI U BIOGAS
2.1 Céu tao va nguyén ly hoat dong
2.1.1 Céu tao

(1) TGi 1 biogas: 1a tai nilon loai day thiét ké 2
16p, chiéu dai 10 m, duong kinh 1 m, hai dau ni
v6i hai Ong duong kinh 150 mm (mot déu nap
nguyén liéu vao va mot dau ra); (2) Ong thu khi:
dit cach dau nap nguyén liéu 1,5 m, mot 6ng nhua
221 co6 khoa van an toan. Trong khi hoat dong thi
van luén mé, khi ¢6 su ¢b thi khoa van dé khi
khong thoat ra tir tai u; (3) Ong dén khi: éng nhya
mém nbi voi éng thu khi, trén duong di ¢6 van an
toan; trong truong hop khong sir dung, tai chira khi
cang ddy lam gia ting ap suét thi khi s& tu dong
day cot nude 1én cao, nude s& thoat ra ngoai qua 16
thong nudc; (4) Tui chia khi: thi nilon loai day
dugc thiét ké 2 16p vai chiéu dai 5 m, duong kinh 1
m (Hinh la & 1b).
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2.1.2 Nguyén Iy hoat dong

Nguyén liéu dau vao 1a cac chat thai trong chin
nuoi nhu: phan trau, bo, heo, ga, vit,... dugc cho
vao thi u, dudi tac dung phan hiy cia cac vi sinh
vét ¢6 trong chat thai s& phan giai cac hop chit hitu
co trong phan (Lwong Ptrc Pham, 2002). Sau thoi
gian tir 15 - 30 ngay sé& sinh ra khi sinh hoc gom
phan 16n khi métan (CH,), CO, va cac khi khac
(N2, Ha, H3S,...), khi nay sau d6 s& theo dng thu
khi dén tai chtra khi (Nguyén Vin Kha, 2012).
Luong khi di vao cang nhiéu thi 4p sut trong thi
chira khi s& cang tang 1én va khi dugc day dén bép
dun cang manh. Trong truong hop thi chira khi day
thi ap suat bén trong tai ting 1én, khi c6 thé duoc
chuyén dén bép dun va cac thiét bi sir dung khi
sinh hoc. Khi bép khong hodc it st dung, ap suét
tui chira khi tang 1én, khi co thé dugc thoat ra ngoai
qua van an toan bd tri ¢ trén duong dng dan khi
thong véi tai chira khi. Khi thiét bi di vao hoat
dong phai thuong xuyén theo doi va kiém tra luong
khi, ap suat khi, ldy bo cin ling, xa nudc dong
duong 6ng va kiém tra nhiing truc tric trong vén
hanh hodc hu hong dé phat hién nguyén nhan va
khéc phuc kip thoi. Tudi tho cua tai 0 biogas phu
thudc rat 1on vao kién thirc va kinh nghiém trong
viéc duy tri va bao dudng thi u clia cac chu hg. Pa
s6 thoi gian str dung tai  biogas 1a khoang duéi 4
nam, tuy nhién néu bao quan tot tranh tiép xuc truc
tiép voi anh ning mat troi va khong bi rach, tai u
s& ¢6 tudi tho trén 10 nam (Lé Tuyét Minh va ctv.,
2010b; Nguyén Hitu Chiém va Eiji Matsubara,
2012).
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Hinh 1b: Tii 0 biogas dwgc nong hd sir dung &
xa My Khanh, huyén Phong Dién, Thanh pho
Can The

2.2 Uu va nhuge diém ciia tai u biogas
2.2.1 Uu diém
_— Co kha nang ap dung rong réi: phu hop véi
diéu kién chédn nudi cua h gia dinh.

— Tinh kha thi cao: gia thanh ré, d& lap dat,
van hanh don gian, trung binh khoang 2-3 tri¢u
dong/tai thap hon dang ké so voi hdm u voi gia
trung binh khoang 7,3-9,5 triéu dong/ham (Lé
Tuyét Minh va ctv., 2010a).

~— Phuc vu nhu ciu ning luong (thay cho cui
dot) & nong ho.

— Giai quyét 6 nhiém méi truong trong chan
nudi ¢ nong thon.

2.2.2 Nhuoc diém

Tai i lam bang nilon nén d& hong boi diéu kign
tu nhién, ngoai ra cling q(’) thé bi ga, vit, chudt...
lam thung gay hong hé thong.

2.3 Vai tro cia cong nghé khi sinh hoc

Su phat trién ciia nganh chan nudi da lam gia
tang cdc san phidm thai, nén viéc tan dung nguon
chat thai nay tao ra khi sinh hoc 13 giai phap thay
thé ning luong kha thi do:

— Tao ning lugng d6t, han ché pha ring.

— Xt ly tbt cac tac nhan gieo ric mam bénh
trong phan vi nudc thai cua tai biogas giam mui
hoéi, it rudi nhing deo bam, dac biét la ky sinh
tring va cac mam bénh lay lan bi tiéu diét dang ké
g6p phan han ché 6 nhiém méi truong.

— Nudc thai sau khi qua tui 1 biogas c6 thé sir
dung dé& dang va hiéu qua trong md hinh V.A.C.B:
lam thtc an cho cé sic ran, ca 1o phi,... Ngoai ra,
nudce thai con duoc diung dé nubi tao, béo lam thuc
an cho gia stic, gia cam.
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— Mun b cua tiii G cung cip ngudn phéan hiru
co sinh hoc, giam st dung phéan hda hoc, qua do
gitip cai tao dat, ndng cao niang sudt cho cay trong.
(Nguon: Nguyén Pirc Lirong va Nguyén Thi Thiy
Duong, 2003; Lé Hoang Viét, 2005, Lé Tuyét Minh
va ctv., 2010b).

'3 THUC TRANG AP DUNG VA NGHIEN
CU'U CONG NGHE KHi SINH HQC G PBSCL

Trong nhimng nim gan ddy, chan nudi co vai tro
quan trong trong su phat trién kinh té cua DPBSCL,
gop phan vao phat trién kinh té dia phuong va xo6a
doi giam ngheo, dac biét la chan nudi heo. Tuy
nhién, trong qua trinh chan nudi heo, mot lugng
16n chét thai khong qua xtr Iy dugc thai ra muong,
a0, song, rach... 1am anh hudng truc tiép dén chat
lwong moi trudng nude mat, can tréd dong chay, 6
nhiém vi sinh vat, gy kho khin cho viéc sir dung
nudc dé sinh hoat va hoat dong san xut ciia cong
ddng. Trude thuc trang do, cong nghé khi sinh hoc
dugc ap dung dé giai quyét cac van dé trén va chét
thai chan nuéi hién nay dugc xem la nguyén liu
phd bién & sir dung san xuit khi sinh hoc (P&
Thanh Nam, 2009) va dugc ap dung v6i nhiéu hinh
thirc khac nhau. Nhimng nim gan day, tai i biogas
dugc dan thay thé cho him 0 & qui mo ndéng ho véi
gia thanh thap, van hanh va bao tri don gian, it ton
dién tich va d& dang di doi (Lé Tuyét Minh va ctv.,
2010a). Tti 0 dugc ap dung rong rai &6 BBSCL
khong chi mang lai lgi ich vé méi trudng ma con
cai thién thu nhap cua cac nong ho gdp phan vio
phat trién noéng thon dua trén co ché phat trién sach
(Clean Development Mechanism — CDM). Co ché
phat trién sach cho phép cac qudc gia phat trién ké
hoach cit giam hodc gidi han muc khi thai nha
kinh thép hon theo nghi dinh thu Kyoto dé ra. Cac
du 4n nay co6 thé ban tin chi giam phat thai, mdi tin
chi twong duwong 1 tin CO,. Mic du nhu cau ap
dung CDM cho céc ving néng thon dugc xem la
rt 16n nhung CDM & ving néng thon van chua
phd bién. Trung tim nghién ciru khoa hoc néng
nghiép qubc té Nhat Ban (JIRCAS) da bét dau
nghién ctru 4p dung co ché CDM vao phat trién
nong thon bang viéc kiém tra, phé chuan dy an
CDM va thyc hién & cac nudc dang phat trién dé
¢6 thé gop phan vao phat trién nong thén bén viing.
Cac nghién ctru cua du an JIRCAS s€ chon nhiing
hoat dong mang loi ich thiét thuc cho nong dan,
day manh hiéu qua phat trién cua du 4n CDM. Két
qua cua nghién ctru dugc xem nhu cidm nang
huéng dan dé nhan rong cac mo hinh da thyuc hién
(Nguyén Hiru Chiém va Eiji Matsubara, 2012).
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Hién nay, chan nudi heo di va dang gip nhiéu
khé khin vé con gidng va dich bénh, gia thirc an
cao, khau luu théng, phan phdi con nhiéu bat cap,
nhitng vin d& nay di lam ting rui ro cia ngudi
nudi va gidam san lugng dan (B NN&PTNT,
2011). Do vay, ngudi chin nudi heo phai giam sd
luong dan hay bo trong chudng trai do chin nubi
thua 15 1a kha pho bién, tir 6 tinh hinh sir dung tii
U biogas trén dia ban bi anh hudng khong nho nhu
khong du nguyén liéu nap hay khong dugc str dung
(Lé Tran thanh Liém, 2010). Cac nghién ctru vé
cong nghé biogas ciing cho thiy rang viéc u don
thuin mot loai nguyén li€u u s& cho hiéu suét sinh
khi kém hon 1a st dung cac chét bd sung sén c6 tai
dia phuong nhu co6 vuon, rom, luc binh, béo
(Nguyén Quang Khai, 2006; Nguyén Vin Thu,
2010). Thyuc vat thay sinh nhu béo tai tugng, luc
binh va céy cd (con dugc goi la cd vuodn) 1a nhitng
loai thich nghi cao v6i méi trudng, phat trién rong
khip va c6 ngudn sinh khdi kha ddi dao ma it dwoc
sir dung. Trong thanh phin cia beo tai twong, luc
binh va ¢6 vuon c6 ham lugng cacbon cao, c6 thé
sir dung 1am ngudn cung cip cacbon cho vi khuin
hoat dong. Do do, phéi tron phan heo véi béo tai
tugng, voi luc binh va vai co vuon nhim thay thé
phéan heo trong tai 4 biogas 1a mgt hudéng moi va
can thiét trong sir dung vat lidu san co tai dia
phuong dé san xudt khi sinh hoc phuc vu nhu cAu
dun nau, thap sang tai cdc néng ho.

Két qua nghién ctru ciia Bui Huy Thong (2012)
va Trinh Hoai Nam (2012) cho thdy trung binh
tong lwong khi va ti 1& thanh phan khi sinh ra &
nghiém thtrc phan heo phdi tron béo tai twong va
nghiém thitc phan heo phéi tron luc binh khac biét
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khéng c6 y nghia thong ké & mirc y nghia 5% so
v6i nghiém thirc phan heo dbi chimg. Trong do,
trung binh lugng khi sinh ra ¢ nghiém thic phan
heo (d6i chimg) 1a 5.764 L, ¢ nghiém thirc phan
heo phdi trén béo tai tuong 1 3.102 L va & nghiém
thirc phan heo phdi tron luc binh 1a 3.358 L. Trung
binh thanh phan khi CHy4 sinh ra ¢ nghiém thirc
phan heo 1a 49,6%, & nghiém thirc phan heo phdi
tron béo tai tugng va nghiém thirc phan heo phdi
tron luc binh 1a 46,1%; trung binh ti 1¢ khi CO, &
cac nghiém thuc dao dong trong khoang 34,3-
35,3% va khi khac 1a 16,1% - 18,9%. Bén canh do,
Két qua nghién ctru ciia Bui Thi Nga va Nguyén
Vin Kha (2013) cho thdy trung binh tong luong
khi sinh ra ¢ nghiém thirc phan heo phdi tron 3 loai
¢6 vudn va nghiém thirc phan heo phdi tron 7 loai
¢6 vuon khac biét khong c6 y nghia thong ké &
mirc ¥ nghia 5% so v6i nghiém thirc phan heo (ddi
chimg). Tong lugng khi sinh ra & nghiém thirc
phan heo 14 5.764 L, & nghiém thirc phan heo phdi
tron ba loai cd vuon la 4.079 L va ¢ nghiém thuc
phan heo phdi tron bay loai ¢ vudn 1a 4.032 L. Ti
1¢ thanh phan khi CHy sinh ra & nghiém thirc phan
heo phéi tron 3 loai co vuon va nghiém thirc phan
heo phéi tron 7 loai c6 vuon lan luot 13 42,6% va
39,2% thap hon so v&i nghiém thirc phén heo 1a
49,6%. Ti 1¢ thanh phan khi CO, va khi khac & cac
nghiém chénh Iénh khong dang ké trong d6 CO; 1a
34,3-39,4%, khi khac 1a 16,1-21,4%. Nhin chung
bién dong tong lwong khi (Hinh 2a) va thanh phan
khi (Hinh 2b) ¢ cac nghiém thirc phan heo phdi
tron véi beo tai tugng, voi luc binh va véi co vaon
khong c6 khac biét voi nghiém thirc phan heo (d6i
chimg) & mirc ¥ nghia thong ké 5%.
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Hinh 2b: Thanh phin khi sinh hoc & cic nghiém thirc phdi tron va ddi chimg

Mit khéc, theo nghién ctru ciia Thai Hong Cuc
(2013), Lé Hoang Téi (2013) va Truong Van Qui
(2013) vé kha ning sinh khi ciia béo tai tuong, luc
binh va c¢6 vuon trong tii u biogas cho thy tong
lwong khi sinh ra & nghiém thic phan heo (dbi
chung) 14 6.603 L, & nghiém thuc béo tai tuwong la
7.308 L, ¢ nghiém thuc luc binh 1a 6918 L, &
nghiém thirc c6 vuon 1a 7.689 L. Ti 1¢ khi CH4 sinh
ra lan luot & nghiém thirc béo tai twong, luc binh va
co vuon la 54,1%, 52,2% va 48,2% chénh 1éch
khong dang so voi nghiém thirc phan heo 1a 56,6%.
Ti 1é khi CO; va khi khac luén thap hon khi CH,4
dao dong lan luot 1a 37,8-46,1% va 5,5-5,8%. Theo
Truong Van Qui (2013), khi ti 1¢ CH4 trong thanh
phéan khi sinh hoc chi dat 41% nhung van c¢6 kha
ning chay tét dé phuc vu nhu cau dun néu trong
néng hd. Do do, beéo tai tuwong, luc binh va cé vuon
1a ngudn nguyén liéu sin c6 dugc st dung dé thay
thé mot phan hay hoan toan phan heo nhim duy tri
hoat dong on dinh cua thi u biogas gop phén bao vé
moi truong va cai thién thu nhdp cho nong ho.

4 GIAI PHAP PE PHAT TRIEN BEN
VUNG TUI U BIOGAS O PBSCL

4.1 Giai phap quén ly

Duy tri hoat dong 6n dinh cua ti 0 1a mot trong
nhing giai phap chién lugc dé huong t6i sy phat
trién bén vimg & PBSCL nhim giam thiéu 6 nhiém
moi truong hiéu qua nhit, do vy can tip trung cac
giai phap sau:

Mot la xay dung mang ludi ky thuat vién lap va
bao tri thi u rong khap dén tan t6 san xuat nham hd
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trg nhanh chong mdi khi hé théng tii 0 co su
cb. Pay 1a viéc 1am c6 hiu qua khong chi duy tri
hé théng tai u hoat dong lién tuc ma con hinh
thanh mang lu6i vé tinh ky thuat vién tai chd véi
chi phi thap.

Hai la thuc hién ché do khen thudng kip thoi
cac ca nhan va tap thé thuc hién mo hinh san xuét
VACB nhim thiic day co ché phat trién sach &
ndng thon DBSCL noi riéng va ca nude ndi chung.
V6i mé hinh san xuit VACB, nong dan khong chi
biét cach san xuét khép kin ma con tan dung ngudn
thai tir chan nuéi va lam vuon dé duy tri kha ning
sinh khi 6n dinh cta tii @ trong nhimng lac heo bi
dich bénh; tdn dung nudc dau ra cta tai 0 dé nudi
c4 trong ao khong can thirc dn hodc bd sung rat it
luong thirc dn. Vi cach lam nay da gitp nguoi
dan cai thién thu nhap mdi ho khoing 1-2 triéu
ddng/thang.

Ba la cing ¢6 mdi quan hé hop tac giira cac co
quan Nha nudc, don vi nghién ciru, cac td chire phi
Chinh phu va cac t6 chirc cong ddng dé tao ngudn
tai chinh hd trg mot phan kinh phi cho nguoi dan
ngheo khi lap tai u. Bay la viéc lam can thiét, nhat
la cac ngudn Von clia ngén hang thé gi6i hd trg dan
nghéo phat trién chan nudi khong 13i nhung phai
bao vé€ mdi trudong. Cac hop tac xa nén khuyén
khich va uu tién tao moi dleu kién t6t nhat dé
nguoi dan tham gia va phat trién thi o.

Bén la hop tac qubc t& nham tai trg, k}luyén
khich cong dong nong thon DPBSCL phat trién san
xuat dya trén co ché phat trién sach (CDM) véi
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muc tiéu khong chi gia tang thu nhdp ma con giam
khi thai gép phan bao vé méi truong cho cong
ddng tai chd va ving lan can bang cach 4p dung
md hinh pht hop véi diéu kién kinh té cua timg
nong ho, dic biét 1la moé hinh VACB (vuon-ao-
chudng-biogas) di va dang rat hiéu qua ¢ Thanh
phd Can Tho va céc tinh trong ving PBSCL.

Cac t6 chitc JIRCAS va JICA cia Nhat da va
dang mo rong cac doi tac dé phat trién co ché sach
(CDM) ¢ ndéng thon DBSCL nhim cai thién sinh
ké nong ho va thyc hién giam phat thai khi nha
kinh va tién t6i trao ddi va chuyén nhuong phat
thai khi nha kinh ¢ khu vuc san xuit nong nghiép.

Nam la Nha nudc nén cé chinh sach khai thac
va st dung biogas trong pham vi ca nudc, nhit 1a
dinh hudéng ap dung rong rai cong nghé biogas
la mot trong nhimg ndi dung phat trién nong
thon moi.

4.2 Giai phap cong nghé

Mot 1a nghién ctiru da dang hda nguyén liéu nap
(d4u vao) cho thi 1 biogas bang cac vat liéu san co
tai dia phuong nhu: rom ra, c6 vuon, béo cam, béo
tai tuong, luc binh nhim thay thé mot phan hay
hoan toan phan heo mdi khi heo bi dich bénh hay
thi truong tiéu thu khong on dinh.

Hai 1a nén nghién cuu tich hop viéc su dung
cac thiét bi thip sang ¢ qui md néng hd nhim tan
dung khi sinh hoc trong hé théng tui khong sir
dung hét cho viéc dun nau dé thap sang, dong thoi
giup lam tang hiéu qua khi sinh hoc tr thi 4. Viéc
lam nay c¢6 ¥ nghia thiét thyc khi ¢ ving nong
thon chua c6 dién hodc ngudn dién cung cip con
han ché.

Ba la nghién ctru str dung nudc thai dau ra cua
hé théng tai u phuc vu tudi cho cay trbng nhim tan
dung hét dinh dudng tir tii G gop phan gia tang thu
nhap nong ho va bao vé mdi trudng, dong thoi tiét
ki€m dugc chi phi st dung phan héa hoc.
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