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TOM TAT: Bai bdo gidi thiéu két qué nghién cieu img dung biogas tir cdc ham khi thai
trai chan nuéi lon (heo) ¢ néng thén Viét Nam lam nhién liéu cho dong co dét trong dé kéo
mdy phat dién. Viéc sic dung nguén nhién liéu trong sinh hoat dong thoi gép phan tao méi
truomg thén thién cho nguoi dan. Gid tri 6 nhiém ma khi thai déng co ding biogas véi thanh
phan HC khoang 523 ppm va CO khodng 1,99% théa man gidi han cho phép cia tiéu chudn
Viét nam.

Tir khoa: Biogas, Hé théng nhién liéu, May phat dién.

1.PAT VAN PE

Theo danh gia, tinh dén thang 1 ndm 2004 mirc khai thac dau mé thé gidi 1a 1150 ty thung.
Véi mirc khai thac nhu hién nay, lugng dau mé trén the gi6i du dé chiing ta khai thdc dén nam
2040 [3], tong du trir khi thién nhién 1a 140000 ty m’, dam bao khai théc khoang 65 nim. Nam
2004 - ndm khung hoang diu mo, gia dau ting dén muc 60 USD/thung, ndm 2005 hon 67
USD/thung va dén thang 04 nam 2006 gia déu dat dén 73,5 USD/thung; hién nay gid gia dau
xap xi 80 USD/thung.

Tinh hinh trén cho théy: trén thé gidi noi chung va tai Viét Nam ndi riéng, nhu cau ning
luong vé diu moé ngay cang lon, nhung kha nang cung cap thi ngay cang can dan. Ddy la thach
thire 16n cia x3 hoi dbi v6i todn nganh néng luong noi chung va nganh déng co a6t trong noi
riéng. Vén dé dat ra kha cip bach hién nay phai tim ra ngudn ning lugng thay thé cho ngudn
nang lugng truyén thong Nhiéu nha khoa hoc dang tip trung nghién ctru tim giai phép thay
thé ngudn nhién ligu truyén théng nhu [4,5]:

e Tim nguon nhién liéu cé triv lugng 16n: Khi thién nhién (NG: Natural Gas), khi dbng
hanh (NG, LPG).

e Tim ngudn ning lugng thay thé: Hydro (H,), cic loai carbon (C) va khi CO liy tir than
da.

e Cac ngudn nhién liéu pha trdn véi nhién liéu truyén théng: dau diesel pha véi cac loai
diu m& dong vét va thuc vét (Biodiesel), xing pha v6i nudce (Bingofuel), xang pha con sinh
hoc (Gasohol).

e Céac ngudn nhién liéu tai sinh: Biogas (liy tir cic loai phan va rac thai), cic loai dau FO
chat thai ¢6 ngudn tir Polyme gdc dau mé.

Theo [7] cho biét: phong trao xdy dung cac ham biogas qui md gia dinh, trang trai va & cic
ho chan nudi gia stc & nudc ta dang dugc phat tnen Biogas hién chii yéu dugc-ding thay thé
chit ddt, két qua khd tich cuc vé ca higu qua kinh té va bao vé méi trudng. Nguon biogas nhin
dugc tir cic ham khi sinh hoc da cung cap nhién liéu phuc vu viéc dun nau, giam dugc hign
tuong chat pha rimg lam chit d6t & néng thén. Ngudn khi nay c6 thé dugc dung lam nhién liéu
cho déng co dé dan dong cac may cong tic nhur: bom nuéce, may xay xat, may lanh,...g6p phan
tht kiém chi ph1 nang lugng, giam gia thanh san xuét, gop phan tich cwc vao viée cai thién ddi
sdng cho nguoi dan.

Trang 5



Science & Technology Development, Vol 12, No.14 - 2009

2. THANH PHAN HOA HQC CUA KHIi BIOGAS

Nhimg nghién ctu dnh gid hién trang cic him khi biogas tai mién Nam Viét Nam cho
thay: v6i mo hinh chan nuéi vira va nho thi viéc xdy dung hdm sinh khi cho trit lugng biogas
khong 16n [7],[8],[6] chi dap umg nhu céu dun ndu sinh hoat hay chay cac may phat dién cong
suat nhd. Thi nghiém ciia ham sinh khi cho biéu db sinh khi tai hdm khi biogas c6 thé tich @ 5
m’ trong 03 thang & diéu kién nhiét d6 méi trudng dao dong 17°...32°C dugc cho ¢ hinh 1

M&u trich biogas phén tich & phong thi nghiém 1a hdn hop khi khé phirc tap (bang 1).

. Thanh phin c6 ham lugng Ién nhéit trong hdn hop biogas ldy tir hdm gas 1a khi CH,
(methane), chiém 57,5%, day la thanh phén khi tao nén sy chdy. Su c6 mat ciia thanh phin
methane trong hén hop v6i ham lugng trén c6 thé tmg dung 1am nhién liéu cho dong co dét
trong. Tuy nhién, céc tap chat khac trong hén hop nhu: H,S, CO,, H,O va tap chét hitu co anh
hudng rat 16m dén cong suét dong co. Khi H,S sau khi chdy sé tao ra H,SO4 gy dn mon céc
chi tiét kim loai cia dong co va lam 6 nhiém moéi truong khong khi. Khi COz, H20 trong
biogas l1am giam nhiét tri ciia nhién ligu. Ngoai ra, trong biogas con c6 mot s6 tap chit khac
nhu NH, tap | chét hitu co,... nhung ham lwong thap, gdy anh hudng khong déng ké dén qua .
trinh chay, tudi tho cua dong co [2],[7]. Vi vay, dé co thé sur duug biogas lam nhién liéu cho

dong co dt trong, can phal khir hai chit H,S, nuéc va tron mui dé mang tinh ti€n nghi khi sir
dung.

Hinh 1. Biéu do sinh khi biogas ciia mot mé i (5 m®) ldy khi trong vong 3 théng.

3. XU’ LY BIOGAS LAM NHIEN LIEU CHO PONG CO POT TRONG

Nhu d3 trinh bay & muc 2, dé sir dung nhién liéu biogas cho dong co can phai giai quyét
dwoc céc van dé sau [2][6][11]:

e Khi biogas khéng con 1an nhleu H,S: vi ddy 1a thanh phan c6 hai dén dong co dot trong
va con ngudi. Khi nay con cé mui rit kho chiu, 1a mui trimg thdi.

e Téch nuéc hoan toan ra khoi hdn hop khi, dic biét trong ‘nhing ngay mua thi lugng
nude ¢é trong hén hop nay rit cao, lam dong co khong phat huy hét tinh ning.

e Loai bo khi NH; ra khoi hon hop khi: vi ddy 1a thanh phin gdy mui rat khé chju cho
nguoi sir dung.

e Loai bo céc tap chét tir phan di theo trong hdn hop.

e TV 1& hoa tron hdn hop phai ding khi sir dung cho dong co da nhién ligu.

Trang 6




TAP CHi PHAT TRIEN KH&CN, TAP 12, 0 14 - 2009

Bang 1. Thanh phn cac chét trong khi Biogas

Thong sb Ponvi| Phuongphép phén tich Két qua

H,S mg/m3 Standard Methods 0,099
CH,4 % TQKY YHLD & VSMT 2002 57,5

Mercaptanes | mg/m’ Standard Methods 0,0216
CO, % TQKY YHLD & VSMT 2002 35,5
NH; mg/m’ Standard Methods 0,327
H,0 % TQKY YHLDP & VSMT 2002 4,0

Tap chét hitu co n‘lgfm3 Chua xac dinh

Béng 2. So sanh thanh phén céc chét trong khi biogas trudc va sau loc trong thi nghiém

TT | Théng s6 Ponvi Trudc khi lge Sau khi lgc
1 H.S mg/m’ 0,099 0,021

2 CH; Y% 57.5 57,5

3 | Mercaptanes | mg/m’ 10,0216 0,0156

4 CO, % 35,5 35,5

5 | NH; mg/m’ 0,327 0,197

6 H,0 % 4,0 1,23

Phuong phép loai b H,S béng céch cho khi nay téc dong tryc tiép vio dung dich kiém,
lic nay s& xay ra phan Gng:

2NaOH+ H,S = Na,S + 2H;0; (1)

Mubi Na,S két tia thu duoc c6 mau trang duc, ling xubng day binh. Sau dé, cho khi
biogas di qua than hoat tinh dé hat 4m va dan tiép biogas qua ludi loc nhim tach hop chét hiru
co.

Hinh 2. So d nguyén ly loc khi Biogas
1. Ong dan khi, 2. Mady nén khi, 3. Dung dich NaOH, 4.Than hoat tinh, 5. Luéi loe, 6. Binh loc.
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4. THU NGHIEM KHi BIOGAS TREN PONG CO

Nguyén ly mé hinh chuyén ddi hé théng nhién liéu xang sang st dung biogas cho ddng co
theo nguyén tic tu hoa tron véi ti 16 tuwong thich cho trén hinh 3.

Hinh 3. Nguyén ly h¢ thng nhién liéu khi biogas[4].

Theo [4], hoa khi nap vao xylanh duoc tinh todn theo cong thirc:
BIC = (Vy.n)/(3456.1,); (2)
Trong d6:
BIC: Lugng biogas nap vao xylanh.
Vi Thé tich cong tac cia dong co.
n: S6 vong quay ddng co.
My : -~ Hiéu suat nap cta dong co.

Ti 1€ khong khi/nhiénli¢u

Giam dong :
11261 - RS )
fO78 | 7R EE R SegE s B8 A PR
1o2g) e SRR S AREE
L SRR R i ki g £z o
0.926
0 20 40 60 80 100 %
Déng nap hén hep

Hinh 4. D thi ty 1 hoa tron nhién lidu [4][11].
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Bing nguyén ly trén ching t6i, da chuyén déi dong co xing dan dong may phat di¢n hiéu
KAWASAKI GA 2300-A sang sir dung nhién liéu biogas (hinh 5).

Hinh 5. M& hinh thi nghiém dfng co biogas.

Két qua thi nghiém do cong sut va 6 nhidm khi thai tir dong co trén may do DITEST
5400 ciia hing AVL cho két qua trong bang 3, 4 va dd thj hinh 6.

4.1.Thir nghiém djng co ding xing

Bang 3. Két qua do cong sudt va 6 nhim dong co phét ra khi sir dung xéng

ne (v/p) N, (kWh) | CO (%) | NO,ppm | HCppm 0, (%)
3520 300 1,66 148 263 1,21
3000 600 393 199 298 0,7
2600 900 3,14 380 339 0,5
1680 1200 3,27 652 350 0,52
1250 1500 3,71 793 354 0,46
1220 1800 3,18 1001 330 0,42

4.2.Thir nghiém dgng co diung biogas

Bang 4. Két qua do cong suét va 6 nhidm dong co phat ra khi sir dung biogas

ne (V/p) Ne(kW.h) | CO(%) | NOcppm | HCppm | 0, (%)
2720 300 433 88 555 1,75
2660 600 3,96 141 439 1,08
1300 900 1,99 536 333 0,97
1270 1200 1,02 428 532 4,50
1240 1500 2,11 1267 275 0,93
1170 1800 0,49 1830 212 1,23
1150 2100 0,38 2179 233 0.94

Trén hinh 6 so sanh cong sudt may phat dién khi sir dung hai loai nhién liéu xdng va
biogas véi cac ché do thir dong co nhu nhau.
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Hinh 6. D) thi so sanh cong sudt may dién khi ddng co ding nhién liéu xing va biogas

5.KET LUAN

5.1. Sir dung khi biogas dé chay dong co tinh tai din dong méy phét dién 1a giai phap hiru
higu \{é tiét kiém nang lugng va bao vé méi trudng & ndng thon. Giai phdp nay gilp nang cao
doi song sinh hoat & céc ving sdu, ving xa - nhimg noi ma thiéu ludi dién Quéc gia. Tuy _
nhién, dung biogas chay dong co biogas cho cong suat dién khdang 5% so véi khi dong co sir
dung nhién liéu xing. )

. 5.2. Khir H,S bang kiém (NaOH) 13 giai phép don gian, c6 hiéu qua khi sir dung biogas tir
ham gas. Vi¢e xir 1y tap chét chat hiru co va trgn mui biogas 1am nhién lidu cho dong co dbt
trong mang tinh kha thi cao. Mirc d6 phat thai 6 nhidm, cua ddng co khi sir dung bd chuyén
doi nhién ligu ty hoa trén c6 HC 16n nhat 1a 532 ppm va 1,99 % CO, théa man TCVN vé 6
nhiém khi thai..

§.3. Huéng phat trién d€ tai sép t6i 1a tip tuc két hop nghién ciru vé xir ly tap chét trong
biogas, bao quan va sir dung biogas dé nang cao hon nira hiéu qua img dung biogas cho dong
Co.

APPLICATION BIOGAS FOR SMALL GENERATOR’S ENGINE IN
' VIETNAMESE CONTRYSIDE

Nguyen Dinh Hung, Nguyen Huu Huong, Doan Thanh Vu, Vu Viet Thang
University of Technology, VNU-HCM

ABSTRACT: The paper introduces research’s result in using biogas from compost of
the pig camp in Vietnames coutryside for running electric generator. The using of Z?iogas also
helps to innovate the good environment for people in countryside. The exhaust toxis gas ﬁ'O{n
biogas engine is only 523 ppm of HC limit and 1,99% of CO limit according are in
accordance of the Vietnamese emission regulation.

Keyword: Biogas, Fuel system, generator.
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