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NGHIEN CU’U THANH PHAN KHi THAI CUA DONG co CcO
SU’ DUNG BIODIESEL

HO SON LAM, VO BO MINH HOANG, NGUYEN THI THU THAO,
LE THI HOA NGUYEN VAN QUI, LE VAN TIEP

1. PAT VAN PE

Str dung nhién lieu c6 nguén gde sinh hoc khéng chi ¢é tac dung vé mat kinh té va nang
lugng, ma con ¢6 lgi vé méi truong. Céc nha khoa hoc da chi ra rang néu sir dung lkg biodiesel
s€ giam 3 kg khi CO, thai, so véi diesel dau mo[1, 2]. Mét sé chi tiéu khac ciing dugc dé cap
dén [3 - 5], tuy nhién & Viét nam chua ¢6 mot c¢ong trinh nao nghién ciru van dé nay mot cach
chinh thirc. Nguén nguyén liéu lam biodiesel rit khac nhau, trong d6 c¢6 nhirng loai chinh sau
day:

+ Dau m& thuc pham phé thai;

+ M& céa cua cac cong ty thuy san;

+ Dau thuc vat phé thai cia cac nha may san xuét dau an:

+ Dau thuc vat nguyén thuy.

Tuy thude vao xuat x{r nguyén liéu ciing nhu cong nghé va cac yéu cau ki thuét cua nguoi
san xuat ma c6 cac loai biodiesel vé6i chi tiéu ki thuat khac nhau. Tir d6, trong qua trinh dét chay
nhién li¢u, cling tao ra nhiing thanh phan khac nhau trong khi thai. Vi chua c6 nhimng tiéu chuan
chung & Viét Nam vé thanh phén, tinh chat va cac chi sé cua biodiesel nén khong thé khang dinh
chét lugng cua cac loai biodiesel dang ¢ trén thi truong, cang khé hon khi kiém soat chat luong
khi thai.

Trong khuén khé chuong trinh nghién ctru sir dung dau thuc vat Viét Nam lam nhién liu
biodiesel, chling t6i da ti€n hanh sir dung cac mau nhién liéu biodiesel tong hop tr cac loai dau
béo khac nhau va tlen hanh thir nghiém trén dong co may phat dién chay bang dau diesel do
Trung qudc san xuat va chay trén dong co xe 6 16 cua hang Mercedex [6]. Qua do, tién hanh
phén tich, danh gia ham lugng cac chat doc hai trong khi thai, nham lam sang 16 hon tinh bao vé
moi trudng clia dang nhién liéu nay.

2. PHAN THUC NGHIEM

Trén co s& este cua cac loai dau béo khac nhau, chiing ti da phéi tron thanh hai mau dugc
ki hiéu la Bio-1 va Bio-2 ¢o cac chi sb khac nhau. Cac mau trén cling dugc so sanh véi céc mau
RME cua Dirc va tiéu chuan Chau Au EDIN 51606 (bang 1 va bang 2)

Céc mau biodiesel (Bio-1 va Bio-2), dugc tién hanh phéi tron (blended) v6i diesel dau mo
theo cac ti 1&: 5,10, 15, 20% biodiesel va sir dung lan nhién liéu cho cac loai dong co va tién
hanh do ham lugng khi thai khi déng co dang lam viéc trong khoang 30 phat. Sau 30 phat, thay
thanh phén nhién liéu va lap lai thi nghiém
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Thanh phén khi thai ciia may phat dién, ching t6i do truc tiép trén thiét bj DENOX cua

hang SIEMEN (CHLB btrc) tai Vién KHVLUD.

Khi thai cua dong co xe 6t6 duge do trén thiét bj HORIBA —-MEXA 554J (Automotive
Emission Analyzer-Japan) cua cong ty ASTA MOTORS PTE.LTD.TPHCM

3. KET QUA VA BIEN LUAN

3.1. Két qua phan tich GCMS cac miu diu san pham

Bang 1. Thanh phan hoa hoc cac mau dau Bio-1 va Bio-2

STT Tén Cong thuc BIO-1 BIO-2

Hexanoic axit, etyl este

1 ’ 0,17 0
(Caproic Axit, etyl este) Cs Hie O ’
Octanoic axi

5 c aan aXl't etyleste Cio Hao O 308 0
(Caprylic axit, etyleste)
D i it, etylest

3 ecan.0|c e?x1 , etyleste Ciy Hy O, 2,60 0
(Capric axit,etyleste)
Dod ic axit,etylest

4 ) e?anm.c axit,etyleste Cyu Hys O, 22.20 6.85
(Lauric axit,etyleste)
Tetradecanoic  axit, ethyl este

> (Myristic axit Etyleste) Cre H2 O 1,60 4,34
9-Hexadecenoic axit, Etyleste (Ethyl

6 9-Hexadecenoate) Cis Has O 0,22 0,25

7 ngadecanmc axit, etyleste (Palmitic Cyo Hss O, 17.86 22.00
axit,etyleste)

8 9,12-Octadecadienoic axit, etyleste Cy H3g O 20,83 36,74
9-Octadecenoic axit,(Z)-etyleste

? (Oleic axit,etyleste) Coo His Oz 15,40 19.74

10 Ogtadecanonc axit, etyleste (Stearic Cy Hio O, 3,37 4,60
axit, etyleste)
Eicosanoic axit,etyleste

11 C O 0,82 1,4
(Etyl-Eicosanoate) 22 Hat O;
Docosanoic axit, etyleste

12 C2 His O, 0,29 1,30
(Etyl docosanoate)
Etyltetracosanoate (Tetracosanoic axit

13 etyleste) Cy Hs; O, 0,18 1,32

14 Khéng Xac dinh 1,28 1,46 |

98.62 98,54 |
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Qua thanh phén cua hai mau Bio-1 va Bio-2 (bang 1) ¢¢ thé thay {éng doi véi mau thir nhat.
ti 1€ gittra nhom hydrocacbon < C16 va > C20 ¢6 su khac biét dang ké: 40 va 60%, so v4i 10 va

90% cu

a mau thi 2.

3.2. Két qua xac dinh cac chi s6 Hoa ly co ban cia cac mau dau

Bang 2. So sanh cac mau Bio-1 & Bio-2 véi RME(cta Dirc) va EDIN 51606

STT Chi s6 Pon vi RME Bio-1 Bio-2 | EDIN 51606
1 |Titrong g/m 0,876 0,886 0,890 0,875-0,900
(15°C)

2 |P6 nhét DH mm?*/ s 4,24 4,98 5,02 3,5-5,5

3 |Ham luong nudc mg/kg 300 165 187 <300

4 | Chisb axit mgKOH/g 0,37 0,47 0,45 <0,5

5 | Chisb Iod gl,/100g 112,9 85 100 <115

6 | Ham luong Ester | % m/m 95,4 98,62 98,54 >96,5

7 | Toéng Glyxerit % m/m 0 0,88 0,88 <1,0

8 Glixerin tu do % m/m 0 0 0 <0,02

9 Oxidation h 5,9 24 24 -
stability

10 | Nhiét do6 chop °C 164 100 105 >110
chay |

11 | Chisb cetan 48 47" 456" | -

“)RME= Metyl este; Bio= Etyleste,'”” Xac dinh theo DIN EN 1SO 4264 .

3.3. Xac dinh ham luong khi thai cia dng co phat dién

3.3.1. Thiét bi phdn tich

|
|

320.00

300.00 A

280.00 1

260.00

240.00 1

Néng do (ppm)

220.00

200.00

NOx

Petroleum-dies

5%Bio-1

10%B10-

. 20%Bio-1

180.00

00 1.0

—e— Bio -0
—— Bio - 15C = Bio - 20C

20 3.0 40

& Bjo -5C —a— Bio - 10C

5.0

6.0 70 80O 90

Thoi gian (phdt)

10.0 110 120 13.0 140

119



Khi thai dugc thu truc tlep tu ong po cua may bang mot hé thu gom dac biét. dugc pha
trong hé khi Helium v&i ap sudt can thiét va chuyén dén hé phan tich gom cac dau do CO, NO,
NO,, NO, va Hydrocarbon (HC). Tin hiéu dugc ghi qua may tinh va vé dd thi.

3.3.2.Phuwong thitc thur

Cho may phat chay 15 phat. Sau 15 phut bat dau bét tin hiéu dau do va tinh tir diém 0 (phut
thir 16) dén diém 14 (phat tht 30). Sau d6é dung may, thay mau nhién liéu khac va tiep tuc do.
Két qua do ham luong cia tung loai khi thai duge tinh trung binh cho 15 phat.

3.3.3. Két qua phan tich thanh phan khi thai may phdr dién sie dung mdu Bio-1

Khi str dung mau BIO-1 dé chay dong co méay phat dién, nong db cac chat doc hai trong

khi thai dugc xac dinh nhu sau:

Bang 3. Ham luong chit doc hai trong khi thai ciia may phat dién chay mau Bio-1
(Sé liéu trung binh cta 15 phat lay mau)

Fuel (% ma.)
Air-waste 100% 5% 10% 15% 20%
(ppm/litre) Diesel Biodiesel Biodiesel Biodiesel Biodiesel
CcO 241,94 306,82 187,34 160,31 173,57
NO, 278,18 256,61 208,78 261,95 207,64
NO 24935 232,97 187,38 232,06 185,22
NO, 26,19 17,26 15,23 26,88 14,54
N,O 2,38 4,28 2,88 2,25 2,60
Hydrocacbon 33,22 62,99 50,34 58,40 38,63

S¢ di ham luong hydrocacbon trong khi thai cua mau Bio-1 cao, c6 thé do thanh phan
hydrocacbon < C16 cia mau Bio-1 cao (40%), dé phan huy thanh hydrocacbon nhe, chua kip
chdy da thoat ra ngoai vi budng dot cua loai dong co nay khong duoc kin,

3.3.4. Két qua phan tich thanh phan khi thai may phal dién sir dung mdu Bio-2
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Bang 4. Ham lugng chat doc hai trong khi thai ciia may phét dién chay mau Bio-2
(S ligu trung binh cia 15 phit ldy mau)

Fuel (% ma.)
Air-waste 100% 5% 10% 15% 20%
(ppm/litre) Diesel Biodiesel Biodiesel Biodiesel Biodiesel
CcO 242 232 264 286 307
NO, 278 307 281 295 290
NO 249 272 254 267 265
NO, 26 37 21 26 17
N,O 2,38 2,40 2,53 3,38 3,28
Hydrocacbon 33 35 15 49 45

Vi thanh phan gan 90% nhém hydrocacbon Cyo, khi thai cua cac mau ph01 tron Bio-2 co

ham luong cac chét doc hai cao hon khi thai cua dau diesel, ching 16 thanh phan cuia bio-diesel

anh hudng dén chat luong khi thai (trong trudng hop sir dung dong co may phat dién). Thanh

phén mach hydrocacbon < C16 cua méu bio-2 chi chiém 10%, nén luong hydrocacbon nhe tao
thanh it hon, dan dén ham luong HC trong khi thai gidm.

3.4. Khao sat ham lwgng khi thai trong dong co xe 6t6
3.4.1. Phuong phdp phdn tich va ldy mau

+ Thao hét dau diesel trong binh chira cua xe, thay dau diesel c6 pha biodiesel (Bio-1 va
Bio-2: 5% - 20%). Cho xe nd may voi toc do cam chimg (theo quy dinh cua Xuong) trong
khoang 15 phit dé tiéu tén hét nhién lidu con nam lai trong voi phun va dng dan.

+ Tiép tuc cho nd may va chuan bi khoi dong méay do. Sau 10 phut bat dau do bang cach
cam dau do cia may do vao ong xa cua xe.
+ Két qua duoc may do lay trung binh trong S phit.

3.4.2 Thiét bi do

Tén thiét bi: HORIBA -MEXA 554J) (Automotive Emission Analyzer-Japan)

Péng co xe 6t6: Xe MEKONG, may dau MERCEDEX 2229 cm’.

- Khisirdungca?2 mau bio-diesel cho dong co xe 6td, vé mat cam quan ¢é thé nhan thay:

+ Dong co khoi dong binh thuong khi pha bio-diesel dén 20%

+ Céc chi tiéu vé khoi thai d&u dat tiéu chuan cho phép. Truong hop pha 5%, ham lwong
hydocacbon chi con 8 - 9 ppm trong Ithé tich khi.

+ Trong diéu kién may rd ga:

C6 nhidu khoi den khi st dung diesel dau mo.

Khéng ¢o6 khoi den khi sir dung nhién liéu pha Biodiesel.



Nhiét 46 may khong thay doi

- Két qua phan tich:

Bang 5. Két qua phan tich khi thai dong co xe 6t6 trén cac méu c¢6 phdi trén Bio-1

STTva tén mau Chi sb

Nhién liéu thir CO (% vol) COy(% vol) HC (ppm) AFR Lambda
[. Diesel ddu mo 0,01 2,28 14-15 91.6-922 | 6.21-627 |
2. Bio diesel 5% 0,01 2,28-2,30 8-9 87.6 - 88 5,99 - 6.0i
3. Biodiesel 10% 0,01 2,34 -2,36 14 87.6 - 88 5,92 -5,94 ]
4. Biodiesel 15% 0,01 2,38-2,40 19.6 87,3 5,99
5. Biodiesel 20% 0,02 2,36 17 88,9 6,02

Bang 6. Két qua phan tich khi thai dong co xe 6t6 trén cac mau c6 phdi tron Bio-2

STT va tén mau Chi s

nhién ligutha | CO (% vol) | CO5(% vol) | HC (ppm) AFR Lambda
1. Diesel ddu mo 0,01 2,28 14-15 90-92 6,21-6,27
2. Bio diesel 5% 0,01 2.30 8 86-88 6-6,2
3. Biodiesel 10% 0,01 2,36 14 87-88 5,98-6,01
4. Biodiesel 15% 0,01 2,40 15-16 88 5.99
5. Biodiesel 20% 0,02 2,36 16 90 6,02

D61 v6i dong co xe 6t6, do thiét bj chi phan tich duoc nhirng chi tiéu néu trén, ma khong

phan tich cac chi tiéu khac nhu NOx, nén khong thé so sanh dugc. Tuy nhién ¢6 thé thay ring
néu chi pha 5% biodiesel, ham luong hydrocacbon giam dang ké (gan 50%), diéu nay phu hop
voi viée cac quéc gia Chau Au chi cho phép pha 5% trong diesel thuong pham.

4. KET LUAN

Da nghién curu cac chat déc hai c6 trong khi thai cua dong co may phat dién va dong co xe
6t6 chay bang dau diesel ¢6 pha 5% dén 20% biodiesel.

Thanh phén cac chét doc hai c6 trong khi thai déng co méay phat dién duoc phan tich gém
oxit cacbon (CO), hydrocacbon (HC), oxit nito cac dang (NOx).

Két qua cho thay mau biodiesel Bio-1, c6 thanh phan mach hydrocacbon < C16 (40%) va
> C20 (60%) cho ham luong cac chat doc hai nhu CO, NOx thép hon, nhung ham luong HC cao
hon so voi dau diesel cling nhu v4i mau Bio-2, ¢6 thanh phan mach hydrocacbon < C16 (10%)
va> C20 (90%).



Thanh phan cac chat ddc hai trong khi thai dong co xe 6t6 duge phan tich gdm CO. CO, va
HC. Nhin chung ca hai mau biodiesel cho két qua CO, CO2 tuong duong nhau cang nhu tuong
duong voi diesel nguyén chat. Dbi voi ham luong HC, ca hai mau déu cho thay c6 thé giam dén
50% néu sir dung 5% biodiesel dé phéi tron.

Trén day méi chi la nhing két qua budc dau, con nhiéu van dé can duoc nghién ciru mét
cach dong bo va ki luéng 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-
] 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 NOy in exhaust gas emission reduce when the Bio-1 (40% < C16 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 (CO,).
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