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NGHIEN CU'U THANH PHAN KHI THAI CUA DONG CO CO 
SU'DUNG BIODIESEL 

H O S O N LAM, VO DO MINH HOANG, N G U Y E N THI THU THAO 
LE TH! HOA, N G U Y E N VAN QUI, LE VAN T IEP 

l . D A T V A N D E 

Su dung nhien lieu cd nguon goc sinh hgc khdng chi cd tac dung ve mat kinh tk va nang 
lugng, ma cdn cd Igi ve mdi trudng. Cac nha khoa hgc da chi ra ring nlu sir dung 1kg biodiesel 
se giam 3 kg khi CO2 thai, so vdi diesel diu md[l, 2]. Mdt sd chi tieu khac cung dugc dk cap 
den [3 - 5], tuy nhien d Viet nam chua cd mdt cdng trinh nao nghien ciru vIn de nay mdt each 
chinh thirc. Ngudn nguyen lieu lam biodiesel rIt khac nhau, trong dd cd nhtrng Igai chinh sau 
day: 

+ Dau md thuc pham phe thai; 

+ Ma ca cua cac cdng ty thiiy san; 

+ Dau thuc vat phe thai ciia cac nha may san xuat dau an; 

+ Dau thuc vat nguyen thuy. 

Tiiy thudc vao xuat xu' nguyen lieu cung nhu cdng nghe va cac yeu cau kT thuat ciia ngudi 
san xuat ma cd cac loai biodiesel vdi chi tieu kT thuat khac nhau. Tir dd, trong qua trinh ddt chay 
nhien lieu, cung tao ra nhung thanh phan khac nhau trong khi thai. Vi chua cd nhtrng tieu chuan 
chung d Viet Nam ve thanh phan, tinh chat va cac chi sd ciia biodiesel nen khdng the khang djnh 
chat lugng ciia cac Igai biodiesel dang cd tren thj trudng, cang khd ban khi kiem sdat chat lugng 
khi thai. 

Trong khudn khd chuong trinh nghien ciru sir dung dau thuc vat Viet Nam lam nhien lieu 
biodiesel, chiing tdi da tien hanh sir dung cac mau nhien lieu biodiesel tdng hgp tir cac Igai dau 
beo khac nhau va tien hanh thir nghiem tren ddng ca may phat dien chay bang dau diesel do 
Trung qudc san xuat va chay tren ddng co xe d td ciia hang Mercedex [6]. Qua dd, tien hanh 
phan tich, danh gia ham lugng cac chat ddc hai trong khi thai, nham lam sang td ban tinh bao ve 
mdi trudng cua dang nhien lieu nay. 

2. PHAN THirC NGHIEM 

Tren ca sd este ciia cac loai diu beo khac nhau. chiing tdi da phdi trgn thanh hai mau dugc 
ki hieu la Bio-1 va Bio-2 cd cac chi so khac nhau. Cac mau tren cung dugc so sanh vdi cac mau 
RME ciia Dire va tieu chuan Chau Au EDIN 51606 (bang 1 va bang 2) 

Cac mlu biodiesel (Bio-1 va Bio-2). dugc tien hanh phdi trgn (blended) vdi diesel dau md 
theo cac ti le: 5,10, 15, 20% biodiesel va sir dung lan nhien lieu cho cac loai ddng ca va tien 
hanh do ham lugng khi thai khi ddng ca dang lam viec trong khdang 30 phiit. Sau 30 phiit. thay 
thanh phIn nhien lieu va lap lai thi nghiem 

117 



Thanh phan khi thai cua may phat dien, chiing tdi do true tiep tren thiet bi DENOX cua 
hang SIEMEN (CHLB Due) tai Vien KHVLUD. 

Khi thai ciia dgng ca xe dtd dugc do tren thiet bi HORIBA -MEXA 554J (Automotive 
Emission Analyzer-Japan) cua cdng ty ASTA MOTORS PTE.LTD.TPHCM .---^l 

3. KET QUA VA BIEN LUAN 

3.1. Ket qua phan tich GCMS cac mau dau san pham 

Bdng I. Thanh phan hoa hgc cac mau dau Bio-1 va Bio-2 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Ten 

Hexanoic axit, etyl este 

(Caproic Axit, etyl este) 

Octanoic axit etyleste 

(Caprylic axit, etyleste) 

Decanoic axit, etyleste 

(Capric axit,etyleste) 

Dodecanoic axit,etyleste 

(Laurie axit,etyleste) 

Tetradecanoic axit, ethyl este 
(Myristic axit Etyleste) 

9-Hexadecenoic axit, Etyleste (Ethyl 
9-Hexadecenoate) 

Hexadecanoic axit, etyleste (Palmitic 
axit,etyleste) 

9,12-Octadecadienoic axit, etyleste 

9-Octadecenoic axit,(Z)-etyleste 
(Oleic axit,etyleste) 

Octadecanoic axit, etyleste (Stearic 
axit, etyleste) 

Eicosanoic axit,etyleste 

(Etyl-Eicosanoate) 

Docosanoic axit, etyleste 

(Etyl docosanoate) 

Etyltetracosanoate (Tetracosanoic axit 
etyleste) 

Khdng Xac djnh 

Cdng thirc 

Cg H|6 O2 

C|o H20 O2 

C,2H24 0 2 

Ci4 Hig O2 

C|6 H32 O2 

C|8 H34 O2 

C20 H36 0 2 

C20 H36 0 2 

C20 H3g O2 

C20 H40 0 2 

C22 H44 0 2 

C24 H48 0 2 

C26 H52 0 2 

BIO-1 

0,17 

3,08 

2,60 

22.20 

11,60 

0,22 

17,86 

20,83 

15,40 

3,37 

0,82 

0,29 

0,18 

1,28 

98,62 

BIO-2 

0 

0 

0 

6,85 

4,34 

0,25 

22,00 

36,74 

19,74 

4,60 

1,4 

1,30 

1,32 

1,46 

98,54 



Qua thanh phan ciia hai mau Bio-1 va Bio-2 (bang 1) cd the thay rang ddi vdi mau thir nhat. 
ti le giira nhdm hydrocacbon < C16 va > C20 cd sir khac biet dang kk 40 va 60%. so vdi 10 va 
90% ciia mlu thir 2. 

3.2. Ket qua xac djnh cac chi so Hoa ly co- ban cua cac mau dau 

Bang 2. So sanh cac mau Bio-1 & Bio-2 vdi RME(cua Due) va EDIN 51606 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Chi sd 

Ti trgng 
(15°C) 

Do nbdt DH 

Ham lugng nude 

Chi sd axit 

Chi sd Iod 

Ham lugng Ester 

Tdng Glyxerit 

Glixerin tu do 

Oxidation 
stability 

Nhiet do chdp 
chay 

Chi sd cetan 

Dan vj 

g/ml 

mmV s 

mg/kg 

mgKOH/g 

gL/lOOg 

% m/m 

% m/m 

% m/m 

h 

°C 

RME 

0,876 

4,24 

300 

0,37 

112,9 

95,4 

0 

0 

5,9 

164 

48 

Bio-1 

0,886 

4,98 

165 

0,47 

85 

98,62 

0,88 

0 

24 

100 

47 

Bio-2 

0,890 

5,02 

187 

0,45 

100 

98,54 

0,88 

0 

24 

105 

45,6*" 

EDIN 51606 

0,875-0,900 

3,5-5,5 

<300 

<0,5 

<115 

>96,5 

<1.0 

<0,02 

-

>110 

-

'*' R1V1E= Metyl este; Bio= Etyleste.'"' Xac dinh theo DIN EN ISO 4264 

3.3. Xac djnh ham lu-ong khi thai cua dong co phat dien 

3.3.1. Thiet bi phdn tich 

20%Bio-l 

- B i o - ( ) 

• Bill - iiC 

Oil 1.0 2.0 .^.0 4.0 5.0 6.0 7.0 8.0 9.(1 10.0 11.0 12,0 13.0 14.0 

Thcfigian (phiil) | 
Ui i , -5C -

- Bio-2l)C 
• B i o - IDCl 
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Khi thai dugc thu true tiep tir ong po cua may bang mdt he thu gom dac biet. dugc pha 
trong he khi Helium vdi ap suat can thiet va chuyen den he phan tich gdm cac dau dd CO, NO, 
NO2, NOx va Hydrocarbon (HC). Tin hieu dugc ghi qua may tinh va ve do thi. 

3.3.2. Phuong thirc thu 

Cho may phat chay 15 phut. Sau 15 phiit bat dau bat tin hieu dau dd va tinh tir diem 0 (phiit 
thir 16) den diem 14 (phut thir 30). Sau do dirng may, thay mau nhien lieu khac va tiep tuc do. 
Ket qua do ham lugng cua tirng loai khi thai dugc tinh trung binh cho 15 phiit. 

3.3.3. Kit qua phdn tich thdnh phdn khi thdi may phat dien su dung mdu Bio-1 

Khi sir dung mau BIO-1 de chay ddng ca may phat dien, ndng do cac chat ddc hai trong 
khi thai dugc xac djnh nhu sau: 

Bdng 3. Ham lugng chat ddc hai trong khi thai ciia may phat dien chay mau Bio-1 
(Sd lieu trung binh cua 15 phut lay mau) 

Air-waste 
(ppm/litre) 

CO 
NO, 
NO 
NO2 
N2O 

Hydrocacbon 

Fuel 

100% 
Diesel 

241,94 
278,18 
249,35 
26,19 
2,38 

33,22 

5% 
Biodiesel 

306,82 
256,61 
232,97 
17,26 
4,28 

62,99 

(% ma.) 

10% 
Biodiesel 

187,34 
208,78 
187,38 
15,23 
2,88 
50,34 

15% 
Biodiesel 

160,31 
261,95 
232,06 
26,88 
2,25 
58,40 

20% 
Biodiesel 

173,57 
207,64 
185,22 
14,54 
2,60 

38,63 

Sd dT ham lugng hydrocacbon trong khi thai ciia mau Bio-1 cao, cd the do thanh phan 
hydrocacbon < C16 ciia mau Bio-1 cao (40%)), de phan hiiy thanh hydrocacbon nhe, chua kjp 
chay da thoat ra ngoai vi budng dot ciia loai ddng ca nay khdng dugc kin. 

3.3.4. Ket qud phdn tich thdnh phdn khi thai may phat dien su dung mdu Bio-2 

NOx 

320.00 -
V. 

\ 300.00 -
a. 
a 
«• 280.00 
D£ 
C 

Z 260.00 

240.00 -

^V^wbW 

%Bio-l / ^ 

bum dic ic l 
0,0 1.0 2.0 

— • — B i o - 0 

* isiu - lOA 

^^»*—B^ JT 5 % j B i o - l ^ """"-»-_-* 

j(^^<v^f)^ain 1 /^ >1 . A — * r ^ 

10%Bio-

' ' 
3,0 4.0 5.0 6.0 7.0 8.0 9.0 10,0 11,0 12.0 13,0 14.0 

H x^ . 

— • — B i o - S A (phut) 
'*- DIO - IJA 
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Bdng 4. Ham lugng chat ddc hai trong khi thai ciia may phat dien chay mau Bio-2 

(Sd lieu trung binh ciia 15 phut lay mau) 

Air-waste 

(ppm/litre) 

CO 

NOx 

NO 

NO2 

N2O 

Hydrocacbon 

Fuel 

100% 

Diesel 

242 

278 

249 

26 

2,38 

33 

5% 

Biodiesel 

232 

307 

272 

37 

2,40 

35 

(% ma.) 

10% 

Biodiesel 

264 

281 

254 

21 

2,53 

15 

15% 

Biodiesel 

286 

295 

267 

26 

3,38 

49 

20% 

Biodiesel 

307 

290 

265 

17 

3,28 

45 

Vdi thanh phan gan 90%) nhdm hydrocacbon C20, khi thai cua cac mau phdi trgn Bio-2 cd 
ham lugng cac chat ddc hai cao ban khi thai ciia dau diesel, chirng td thanh phan ciia bio-diesel 
anh hudng den chat lugng khi thai (trong trudng hgp sir dung ddng ca may phat dien). Thanh 
phIn mach hydrocacbon < CI6 cua mau bio-2 chi chiem 10%, nen lugng hydrocacbon nhe tao 
thanh it ban, dan den ham lugng HC trong khi thai giam. 

3.4. Khao sat ham lu'ong khi thai trong dong co' xe oto 

3.4.1. Phuang phdp phdn tich vd lay mdu 

+ Thao bet diu diesel trong binh chua ciia xe, thay dau diesel cd pha biodiesel (Bio-1 va 
Bio-2: 5% - 20%). Cho xe nd may vdi toe do d m chiing (theo quy djnh ciia Xudng) trong 
khoang 15 phut de tieu ton het nhien lieu cdn nam lai trong vdi phun va dng dan. 

+ TiSp tuc cho no may va chuIn bj khdi ddng may do. Sau 10 phiit bat dau do bang each 
d m dau dd cua may do vao dng xa ciia xe. 

+ Ket qua dugc may do lly trung binh trong 5 phiit. 

3.4.2 Thiet bi do 

Ten thilt bj: HORIBA -MEXA 554J (Automotive Emission Analyzer-Japan) 

Ddng ca xe dtd: Xe MEKONG, may diu MERCEDEX 2229 cm\ 

- Khi sir dung ca 2 mlu bio-diesel cho ddng co xe dtd, vk mat cam quan cd the nhan thay: 

+ Ddng ca khdi ddng binh thudng khi pha bio-diesel den 20% 

+ Cac chi tieu ve khdi thai dSu dat tieu chuIn cho phep. Trudng hgp pha 5%, ham lugng 

hydocacbon chi cdn 8 - 9 ppm trong Ithe tich khi. 

+ Trong dieu kien may rd ga: 

Cd nhieu khdi den khi sir dung diesel dau md. 

Khdng cd khdi den khi sir dung nhien lieu pha Biodiesel. 
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Nhiet do may khdng thay ddi 

- Ket qua phan tich: 

Bdng 5. Ket qua phan tich khi thai ddng ca xe dtd tren cac mau cd phdi trgn Bio-1 

STTva ten mau 

Nhien lieu thu 

1. Diesel dau md 

2. Bio diesel 5% 

3. Biodiesel 10% 

4. Biodiesel 15% 

5. Biodiesel 20% 

Chi sd 

CO (% vol) 

0,01 

0,01 

0,01 

0.01 

0,02 

C02(% vol) 

2,28 

2,28-2,30 

2,34-2,36 

2,38-2.40 

2,36 

HC (ppm) 

14- 15 

8-9 

14 

19.6 

17 

AFR 

91.6-92.2 

87.6-88 

87.6-88 

87.3 

88.9 

Lambda 

6.21-6,27 

5,99-6,01 

5,92 - 5,94 

5.99 

6,02 

Bdng 6. Ket qua phan tich khi thai ddng ca xe dtd tren cac mau cd phdi trgn Bio-2 

STT va ten mau 

nhien lieu thir 

1. Diesel dau md 

2. Bio diesel 5% 

3. Biodiesel 10% 

4. Biodiesel 15% 

5. Biodiesel 20% 

Chi sd 

CO (% vol) 

0,01 

0,01 

0,01 

0,01 

0,02 

C02(% vol) 

2,28 

2,30 

2,36 

2,40 

2,36 

HC (ppm) 

14-15 

8 

14 

15-16 

16 

AFR 

90-92 

86-88 

87-88 

88 

90 

Lambda 

6,21-6,27 

6-6,2 

5,98-6,01 

5,99 

6,02 

Ddi vdi ddng ca xe dtd, do thiet bi chi phan tich dugc nhtrng chi tieu neu tren, ma khdng 
phan tich cac chi tieu khac nhu NOx, nen khdng the so sanh dugc. Tuy nhien cd the thay rang 
neu chi pha 5% biodiesel, ham lugng hydrocacbon giam dang ke (gan 50%), dieu nay phii hgp 
vdi viec cac qudc gia Chau Au chi cho phep pha 5% trong diesel thuong pham. 

4. KET LUAN 

Da nghien cuu cac chat ddc hai cd trong khi thai ciia dgng ca may phat dien va ddng co xe 
dtd chay bang dau diesel cd pha 5% den 20% biodiesel. 

Thanh phan cac chat ddc hai cd trong khi thai dgng ca may phat dien dugc phan tich gdm 
oxit cacbon (CO), hydrocacbon (HC), oxit nita cac dang (NOx). 

Ket qua cho thay mau biodiesel Bio-1, cd thanh phan mach hydrocacbon < C16 (40%) va 
> C20 (60%) cho ham lugng cac chat ddc hai nhu CO, NOx thap ban. nhirng ham lugng HC cao 
hon so vdi dau diesel ciing nhu vdi mau Bio-2, cd thanh phan mach hydrocacbon < C16 (10%) 
va > C20 (90%). 



Thanh phan cac chat ddc hai trong khi thai ddng ca xe dtd dugc phan tich gdm CO. CO: va 
HC. Nhin chung ca hai mau biodiesel cho ket qua CO. C02 tuang duong nhau cung nhu tuong 
duang vdi diesel nguyen chat. Ddi vdi ham lugng HC, ca hai mau deu cho thay cd the giam den 
50% neu su dung 5% biodiesel de phdi trgn. 

Tren day mdi chi la nhung ket qua budc dau, cdn nhieu van de can dugc nghien ciru mot 
each ddng bg va kT lirdng hon. 
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SUMMARY 

INVESTIGATION OF EXHAUST GAS EMISSION OF DIESEL ENGINE 
(ELECTRIC GENERATOR AND CAR-DIESEL MOTOR) 
USING PETROLEUM DIESEL BLENDED BIO-DIESEL 

This paper describes recent development on investigation of exhaust gas emission of diesel 
engine (electric generator and car-diesel motor) using petroleum diesel blended Bio-diesel (Bio-
I and Bio-2). The engine was tested on a series of diesel fuels blended with five additive levels 
(0, 5%. 10%. 15%. and 20% of bio-diesel by volume). Results of tests on engine of electric 
generator show that NOx in exhaust gas emission reduce when the Bio-1 (40% < CI6 and 60% 
> C20) content in the mixture puts up, compared to the base diesel and Bio-2 (10% < C16 and 
90% > C20).however have increase of HC. The use of bio-diesel blend on car-engine seems to 
result in small reductions of hydrocarbon (HC), carbon monoxide (CO), carbon dioxide (CO2). 
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