NGHIEN CUU - TRAO DOI

S DUNG KHi SINH HOC BIOGAS CHO PONG CO POT TRONG
TAI VIET NAM

BIOGAS AS A FUEL FOR INTERNAL COMBUSTION ENGINE IN VIETNAM

Pham Céng Chirc', Huynh Trong Chwong?, Lé Xuan Chi*
"Hoc vién Hai quan
*Truong Pai hoc Nha Trang

TOM TAT

Bai bdo nay trinh bay tong quan vé khi sinh hoc biogas tir san xudt néng nghiép va kha nang
st dung khi sinh hoc cho déng co dot trong & Viét Nam. Khi nay da dwoc san xudt va irng dung hon
50 nam, nhieng kha néing van hanh dong co ciia né chi méi bat dau trong khoang 10 nam tré lai day.
Vi loi thé ciia mot mede néng nghiép, Viét Nam luén cé cdc chinh sach ciia Chinh phii nham duy
tri va phat trién thé manh néng nghiép, tmg dung cdc san pham tir néng nghiép. Péng co sir dung
khi sinh hoc biogas hira hen c6 sw phdt trién réng rdi trong tuwong lai.

Tw khoa: Khi sinh hoc; Nhién licu; Xe may.
ABSTRACT

This paper presents an overview of biogas from agricultural production and the ability to
use biogas for internal combustion engines in Vietnam. The biogas was produced in Vietnam and
applications for over 50 years, but its ability to engines running are just beginning the last 10
vears. Advantages of an agricultural country and the policies of the government projects aimed at
environmental protection, agricultural development. Biogas engine promises of wide development.

Keywords: Biogas, Fuel; Motorcycles.

1. GIOI THIEU

Viéc giam trit luong dau tho va nhu cau
vé moi trudng trong lanh d6i v6i khi thai trong
nhitng nam gan day di lam gia ting mbi quan
tam dén nhién liéu thay thé cho dong co dét
trong. Cac loai nhién liéu thay thé khac nhau
pht hop cho dong co dbt trong da dugc nghién
ctru rong rai va su dung trén cac phuong tién
giao thong [1-3].

Ngay cang co6 nhi€u su quan tam ¢ Viét

Nam dbi v6i viée sir dung qué trinh phan hay
ky khi va khi sinh hoc, dac biét 1a 1am nhién
lidu cho dong co ddt trong. So véi xing va dau
diesel, khi sinh hoc biogas c6 nhiéu loi ich vé
moi truong nhu glam luong khi thai carbon
dioxide va cac chat gy 6 nhiém khong khi
khac. Nhién li¢u hoa thach (than da, dau mé,
khi @6t ty nhién...) di gy ra nhiing tic dong
dén con ngu:(n va moi truong trong nhiéu thap
ky. San pham chay c6 chira cac chat 6 nhiém rat
nguy hai cho stc khoe con ngudi nhu cacbon
monoxit (CO), hydrocacbon (HC), nito oxit
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(NOx), oxit luu huynh (SO,), b6 héng... Pic
biét 1a khi c’acbonic (CO,), san pham chinh cua
qua trinh dot chay nhién liéu hoa thach, 12 mot
loai khi gay hiéu ing nha kinh, gép phan dang
ké vao su nong 1én toan cau. Nhiéu nd luc va
sang kién quéc té da dugc thuc hién nham giam
phat khi thai gay hiéu tng nha kinh dé kiém
soat tinh trang bién d6i khi hau [4-7].

Khi sinh hoc biogas, mdt loai nhién
li¢u trung hoa CO,, ¢6 loi ich kep: tiét kiém
nang lugng va bao vé moi truong. Biogas la
san pham cta qua trinh phan hay cac chat hiru
co trong diéu kién yém khi. Cac chit hitu co
thuong c6 thé 1a thuc vat (cay cbi, rom ra...)
hodc dong vat (chét thai dong vat, phu phém tur
qua trinh ché bién thuc pham...) va chat thai tir
chan nudi. CO, tao ra khi ddt khi sinh hoc s&
dugc cac nha may moéi hap thy; do do, luong
CO, trong khi quyén s& duoc can bang. C6 hai
nguon khi sinh hoc chinh duoc san xuat: mot
ngudn tir ham khi sinh hoc (bé chira) va mot
ngudn khéc tir qua trinh 1én men chét hiru co
trong diéu kién yém khi tai cac bai chon lap.
Biogas chtra chu yéu Methane (CH ) (50-70%)
Vfl,COZ (25-50%), va cac tap chlﬁt khéc nhu HZS.
Neéu khi sinh hoc dugc tinh ché tir cac tap chat,
ching ta s& c6 mot loai nhién lidu ¢ tinh chat
tuong ty nhu khi dét tu nhién. O cac nudce dang
phat trién, cong nghé san xuét khi sinh hoc cho
ho gia dinh d3 tré nén phd bién, dic biét1a & An
b9, Trung Quéc va cac nudc ASEAN. Déng
thoi, cac nude dang phat trién ciing da thi diém
hodc st dung cong nghé sir dung cac bai chén
1ap khi sinh hoc dé phat dién.

Ngay nay, viéc su dung nang luong tir
khi sinh hoc da gitip giai quyét cac van dé 16n
lién quan dén bao vé moi trudng va st dung
ndng luong ¢ cac vung ndng thon, noi c6 hon
70% dan s Viét Nam sinh sdng, khi sinh hoc
dugc su dung chu yéu dé dun niu. Dot truc

tiép 1a phuong phap st dung ning luong khi
sinh hoc don gién nhat. Tuy nhién, nhu cau
ngay cang tang vé nang luong gia dinh cang
thuc day su phat trién cua viéc sir dung khi sinh
hoc biogas dé san xuit ning luong cho cac may
moéc lam viée dugce st dung trong céc linh vuc
cong nghiép. Viéc phat trién va ung dung cong
nghé str dung khi sinh hoc 1am nhién li€u cho
dong co dbt trong s& gop phan quan trong dap
mg nhu cau dién ning, nang cao thu nhap va
bao v¢ moi truong tai cac vung nong thon Viét
Nam [4, 8 - 10].

2. KHi SINH HQC BIOGAS LA MOT
LOAI NHIEN LIEU THAY THE

Khi sinh hoc biogas 1a mot hdn hop khi
dé chay dugc tao ra bai cac vi sinh vat khi phan
gia suc va cac chét thai sinh hoc khac duoc 1én
men trong diéu kién khong c6 khong khi trong
cac thung kin. Biogas 1a mdt hon hop cia cac
hop chat khac nhau (phan trdm thé tich ciia mbi
hop chat phy thugc nhidu vao loai nguyén li¢u
cung cip) dugc thé hién trong bang 1.

Bdng 1. Thanh phan khi biogas [8]

Substance % Volume
Methane, CH, 55-75
Carbon dioxide, CO, 25-45
Carbon monoxide, CO 0-0.3
Nitrogen, N, 1-5
Hydrogen, H, 0-3
Hydrogen sulphide, H,S 0.1-0.5
Oxygen, O, Trace

Thanh phén chu yéu ctia khi sinh hoc 1a
CH, va khi bi dbt chay, san pham chay dugc thé
hlen bang phuong trinh hoa hoc nhur sau:

CH,+20,=CO,+2H,0
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Béng 2 so sanh gia tri nhiét tri thép
(LHV) cua khi sinh hoc biogas véi céc loai khi
d6t nhién liéu khac. C6 thé thdy rang khi sinh
hoc biogas 1a mot loai nhién liu kha thi. Diéu
dang cht ¥ 1a néu so sanh thé tich nhat dinh
cua biogas v6i cac loai nhién liéu khac c6 nhiét
tri twong duong, thi biogas co thé tich 16n hon
tGi 15000 1an so v6i cua xang hodc dau diesel
nhung chi 16n hon 1,75 14n so vé6i khi tu nhién
CNG (Meynell, 1982). Mic du nhiét dét chay
CH, thép hon bat ky HC ndo khac (802 kJ/
mol), nhung no tao ra nhi€u nhi¢t nhat trén mot
don vi khéi lwong. O nhiét do phong va ap suit
tiéu chuan, CH , khong mau va khong mui. Khi
khong ddc nhung dé chay trong khong khi, do
d6 can phai can than dé tranh ro ri va sir dung
ngon lira gan cac thiét bi phan huy.

Badng 2. So sanh nhiét tri thd’p cua cac loai nhién

ligu [8].
Gas Heating value (MJ/m?)
Coal gas 17-18
Biogas 20-26
Methane 33-40
Natural gas 40-82
Propane 82-97

Ngoai viéc duge st dung dé tao ra ning
luong, khi sinh hoc ciling ¢6 thé dugc sir dung
lam nhién li€u cho cac phuong ti¢n giao thong.
So v&1 dong co diesel, loai dong co nay giam
duogc khoang 60% luong khi‘théi CO,, lugng
khi th?i NO, tbép hoq va bang khong. Trén
thuc té, c6 y kién cho r’éng lwong khi thai CO,
gidam hon 100% vi chat thai hitu co dugc st
dung dé 1am nhién liéu sé& thai ra khi methane
CH, vao bau khi quyén.

3. SAN XUAT KHI SINH HQC BIOGAS
TAI VIET NAM

Ngan hang thé gi6i u6c tinh ring
khoang 50% dan sé Viét Nam séng & cac ving
néng thon cé chin nudi gia suc; thuc té nay
dong gop 1on vao viéc phat thai khi gay hiéu
g nha kinh. Chét thai chan nudi giy ra mot
s6 van dé nghiém trong vé moi truong va sirc
khoe con nguoi. Viée chat thai khong duoc
xtr Iy 1am gia ting nhitng van dé nay. 20,7%
GDP cua Vi¢t Nam 1a tr ndng nghi¢p va 51%
lao dong Viét Nam tham gia vao ndng nghi¢p.
Nhitng con sb nay chi ra rang, mic di nong
nghiép c6 thé khong phai 1a nganh quan trong
nhat trong tong GDP, nhung né ¢ ¥ nghia vé
mat xa hoi va chinh tri vi né anh hudng dén rat
nhiéu ngudi.

Cac quﬁn thé vat nudi tai Viét Nam déu
¢ téc do ting truong ngay cang ting. Cong
ngh¢ khi sinh hoc dugc nghién ctu va ang
dung tai Viét Nam tur nam 1960. Tu do6 dén nay,
cong nghé nay ngay cang tién bd va duoc Gmg
dung rong rai ¢ cac quy mo khac nhau, mang
lai nhiéu loi ich cho x& hoi va méi trudong.

Cong trinh khi sinh hoc cung cip nhién
liu dé dap mg nhu cau dun nau va thip sang
cua cac hd nong dan nho, do d6 co tac dong kinh
té, cai thién diéu kién va chat luong cudc song
ctia cac ho gia dinh. Bang cach st dung khi sinh
hoc, nong dan giam sir dung cui, than, khi ga.
Gop phan gitp cac ho gia dinh nong dan ving
cao x6a bo 6 nhiém khong khi trong nha do dot
cti va dua vao tai nguyén rimg cua cong dong.

Gan day ¢ Viét Nam, khi sinh hoc da
dugc st dung dé phat dién va sir dung trong
may bom nudc, may mai, may lanh,... gép phan
tiét kiém niang luong, giam chi phi san xuat va
cai thién sinh ké cua ngudi dan.
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Hinh 1. Chu trinh san xudt va sir dung khi biogas
tai Viéet Nam [5]

Ham biogas pho bién hon ¢ quy mo ho
gia dinh ¢ Viét Nam. C6 nhiéu loai ham biogas
khac nhau c6 thé dwoc sir dung. Piéu quan
trong can luu ¥ 1a nhiéu ham tiéu duoc sir dung
o0 Viét Nam la duoc cai hoan tir cac hé théng
phan hiy dugc sir dung ¢ cac nudc Pong A
khac ¢6 chuong trinh khi sinh hoc ndi bat hon.

Biogas Plant

Quitlet

Hinh 2. So do mt cdt qua céng trinh khi sinh hoc [5].

4. UNG DUNG KHI SINH HQC BIOGAS
CHO PONG CO POT TRONG TAI VIET
NAM

Trén thé gioi, viéc tmg dung biogas cho
dong co d6t trong da pho bién. Tuy nhién, ¢
Viét Nam van con rat han ché. Mot hoi thao
dugc to chire boi nhém nghién clru dong co khi
ctia Pai hoc Pa Nang véi su hd tro ciia Toyota
Motor Vi¢t Nam (TMV) thong qua Chuong

trinh Go Green nhiam danh gia két qua thuc
hién giai doan 2 cua du an mang tén “Dlen quy
mo nho San xuét tir khi sinh hoc” & mot s tinh
mién Trung Viét Nam. Theo du an nay, trong
cac nam 2008-2009, 25 dong co (may phat
dién) str dung khi sinh hoc da duogc lép dat tai
5 tinh mién Bic va mién Trung Viét Nam. Nam
2009-2010, dy an duoc tiép tuc lip dat thém
500 dong co may phat dién loai nay trén toan
qudc. “San xuat dién quy mo nho tir khi sinh
hoc” 1a chu dé cua d¢é tai nghién ctru khoa hoc
do Giao su, Tién si Bui Van Ga, nguyén Thir
trudng Bo Giao duc va Bao tao thyc hién. Trén
co s& két qua nghién ciru, GS, TSKH. Bui Vian
Ga va cic cong su tai Pai hoc Pa Nang da ché
tao thanh cong phu kién GATEC cho dong co
diesel str dung biogas thay cho xing dau. T4t ca
cac dong co sir dung cho cong viéc nay la dong
co xang chay bang khi sinh hoc. Céc nha khoa
hoc udc tinh, san lugng dién tir khi sinh hoc c6
thé gip 20 lan san luong thiy dién, nhung trén
thuc té, nguén khi sinh hoc van chua duoc st
dung hét.

Mtic do phat thai cua dong co cling
dugc so sanh trong truong hop dong co chay
bang xang va bang khi sinh hoc biogas. Cac
phép do duogc thuc hién & cac ché do tai thay
d6i. Két qua cho thiy mot lugng rat nhd nong
d6 chat 6 nhiém trong khi thai khi dong co chay
bang khi sinh hoc biogas (khoang 0,07% CO
va 30ppm HC) ¢ céc ché do t6i han, 1am giam
dang ké 78% ddi véi CO va 60% dbi véi HC so
voi1 st dung xang.

Hinh 3. Png co chay bang khi biogas - Mt cong
trinh nghién cuu cua GS. Bui Van Ga [1]
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Khong nam trong du an st dung khi
sinh hoc cho dong co phat di€n, nhom nghién
ctru nay (Gido su Ga lam truong nhom) da sur
dung khi sinh hoc lam nhién li¢u cho xe may,
loai xe phd bién ¢ Viét Nam. Két qua nghién
ctru cho thdy strc manh cta dong co xe may
khong thay di gitra khi sinh hoc va xang. Hon
nita, nong do khi thai 1an luot 13 10% va 1% HC
va CO so v6i giéi han cua TCVN (tiéu chudn
khi thai Viét Nam).

Hinh 4. Dong co 110 cc sir dung khi sinh hoc
Biogas tai Viét Nam [3]

5. KET LUAN

Viét Nam c6 nén kinh té phy thudc 16n
vao nong nghiép, voi 50% dan sd sdng & nong
thon. Chan nudi gia suc rat pho bién. Day la
diéu kién tbt dé phat trién san xut khi sinh hoc.
Hon nira, nhiéu dy 4n duoc hd tro boi cac quy
qudc té da gép phan dang ké vao thanh cong
cua viéc ung dung khi sinh hoc trén ca nudc,
cong nghé san xuét khi sinh hoc duogc phat trién
t6t. V& nhitng nghién ctru ing dung khi sinh
hoc trong dong co cua cac nha nghién ctru Viét
Nam hom nay s& 1 nén tang cho dong co khi
sinh hoc pho bién trong giao thong van tai Viét
Nam trong tuong lai. Loai nhién li¢u nay cé
thé thay thé xang dau, giup con ngudi tiét kiém
ning luong, giam gia thanh san xuit. Pong

thoi, nhién li€u nay cling s€ lam giam dang ké
nong do khi dgc hai thai ra moi truong. <
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