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TOM TAT

Hién nay, 6 nhiém méi trwong la vin dé quan trong va cdp bach can gidi quyét. Viéc sir dung
nhién liéu sinh hoc trén dong co khong chi la mét gidi phdp dé dap iing cdc nhu cau nhién liéu ma
con dé giam lwong phdt thdai nhw CO, NOx, HC tir cdc phirong tién gdy 6 nhiém méi truong va anh
huong xdu t6i sikc khde con nguoi. O Viét Nam, viéc dwa nhién liéu diesel sinh hoc vdo sir dung
chuwa dwoc thuc hién. Vivay, diesel sinh hoc can dwoc nghién cuu va ap dung de ndang cao kha nang
dé thay thé cho diesel, giam phdt thai. Bai bdo trinh bay két qua nghién ciru thire nghiém anh hwéng
cuia nhién liéu sinh hoc B10, B20 dén ddc tinh phat thai cua dong co diesel 4 xy lanh.

Tw khéa: Nhién liéu sinh hoc, Diesel sinh hoc B10, B20; Phat thai doc hai.
ABSTRACT

Nowaday, the environmental pollution is an important problem and need to be solve. The
use of biofuel blends on gasoline engines is not only a potential solution for satisfying the fuel
demand but also for reducing emissions as CO, NOx, HC from vehicles which cause environmental
pollution and adverse health effect. In Vietnam, the introduction of biodiesel fuel into use has not
been implemented. Therefore, biodiesel needs to be researched and applied to improve its ability
to replace diesel and reduce emissions. This paper presents results of experimental research of

biodiesel B10 and B20 fuels to exhaust emissions characteristic of 4-cylinder diesel engine.
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1. PAT VAN PE

Viét Nam 1a mdt nudc nong nghiép, noi
c¢6 tiém nang 16n vé nguyén liéu phuc vu cho
san xuit nhién liéu sinh hoc phuc vu cho doi
song, dd c6 chu truong dung dén thé hién qua
Dé an Phat trién va sir dung nhién liéu sinh hoc
dén ndm 2015 va tAm nhin dén nim 2025, va
16 trinh sir dung nhién liéu sinh hoc theo Quyét
dinh s6 53/2012/QD-TTg [2]. Chu truong nay
thé hién sy tham vong ctia Chinh phu va ciing
thé hién su quyét tAm ctia toan xa hoi trong viéc
quy hoach, t6 chirc san xuét va sir dung nhién
liéu sinh hoc [1].

Viét Nam c6 nhiéu tiém ning vé san
xuat nhién liu sinh hoc, diéu kién dat dai va
khi hau Viét Nam cho phép hinh thanh nhiing
ving nguyén liéu tip trung. M& ca, dau thuc
pham thai dugc sir dung dé san xuat biodiesel
c6 thé gitip giai quyét duoc cac van dé vé moi
truong va ting hiéu qua kinh té cua qua trinh
ché bién thuy san. Udc tinh, Viét Nam c6 thé
san xuat khoang 500 tridu lit biodiesel mdi nam
néu nhu t6 chtc quy hoach va thyc hién ving
nguyén liéu theo hudng str dung dat triét dé, tao
ra nhiéu loai giéng cé san lugng cao va sd hiru
cac cong nghé tach dau tir nguyén liéu [4]. Vi
xu thé chung vé phat trién nhién liéu sinh hoc,
Petro Viét Nam da c6 ké hoach duwa B10 vao st
dung trén thi truong. Phong Thi nghiém trong
diém Qudc gia vé Cong nghé loc, hoa dau/Vién
Hoéa hoc Cong nghiép Viét Nam di dugc dau
tu du an (Du an Korea Biodiesel Pilot Plant,
cong nghé cuia Han Qudc) san xuit B100 tir cac
loai ddu, m& thyc vat, dong vat. Do vay, viéc
lwa chon B100 ¢4 ngudn gbc tir bi thai ciia qua
trinh tinh loc dau co thanh dau an s& dam bao
duoc ¥ nghia vé kinh té, xa hoi va moi truong.
bong co su dung diesel sinh hoc B10 va B20
s& tao ra rat it khi thai CO va Hydrocarbon
va it hon han céc loai diesel thong dung nhu

B0 t&1 30%. Boi vi, ham lugng 6xy cd trong
biodiesel khoang 8,4%. Khi diesel phdi tron
biodiesel duoc bd sung thém oxy lam giam céc
ving thiéu 6xy trong budng chay, thuc day qua
trinh hoan toan hon dan téi luong CO trong khi
thai giam. Bén canh d6, ham luong thanh phan
C trong nhién liéu hdn hop ciing thap hon so
v6i diesel cling gop phan giam sy hinh thanh
CO trong khi thai. Chinh vi vay, diesel sinh hoc
B10 va B20 rat than thién v6i moi truong [4],

[3].

Cac nghién ctru str dung diesel sinh hoc
trén dong co va phuong tién da duoc thyc hién
kha day du, tir nghién ctru 1y thuyét dén nghién
ctru thuc nghiém & trong cling nhu ngoai nudc.
0] trong nudc, cac loai diesel sinh hoc tir B10
dén B20 d3 dugc nghién ctru sir dung trén dong
co diesel. Tuy nhién, cac két qua nghién ciru
1y thuyét va thuc nghiém vé phat thai trén ddi
tuong dong co mot xy lanh co cong suit nho.
Bai b4o tong hop cac két qua nghién ciru thuc
nghiém vé phat thai trén dong co diesel 4 xy
lanh c6 cong suat 16n khi sir dung diesel sinh
hoc c6 ty 1€ biodiesel khac nhau.

2. NGUYEN LY PHAT THAI
2.1. Co ché hinh thanh NO_

NO, 1a san pham ctia qua trinh oxy hoa
nito trong khong khi trong diéu kién nhiét do
cao. Trong khi thai dong co thi NO_ ton tai & hai
dang chu yéu 1a NO, va NO. Ca hai loai khi déu
rét‘déc nhung NO, doc gp 5 1an so v6i NO,
phan I6n NO, hinh thanh tir viéc oxi hoa NO
[3].

Phan mg chu dao dé hinh thanh NO tur

phan tir N, la:
0,20 (1)
N,+O—NO+N (2)
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N+0O,—-NO+0 3)
N+OH —->NO+H (4)

Do NO dugc hinh thanh trong vung
ngon ltra c6 thé nhanh chéng trg thanh NO, qua
phan ung:

NO + HO,— NO, + OH (5)

Tiép d6, NO, lai phan tng va tr& thanh
NO qua phan ung:

NO, +0 —NO + O, (6)
2.2. Co ché hinh thanh CO

CO duogc tao ra do qua trinh chdy khong
hoan toan cua dong co trong diéu kién thiéu 6
xy va nhi¢t do cao [3]. CO dugc hinh thanh tur
phan ung sau:

2C+0,=2CO (7)

Déi v6i dong co xang, qué trinh chay
thiéu 6 xy nén CO sinh ra rat nhi€u, trong qua
trinh gian nd, mgt phan CO s€ két hop véi nudc
tao CO, theo co ché sau:

Su phat sinh mach:

H,0 +CO =H, + CO, ®)
H, +0,=20H )

Su ndi ti€ép mach:

OH+CO=CO,+H (10)
H+0,=0H+0 (11)

Su dut nhanh trén thanh vach xy lanh:
2H + vach = H,

Su dat nhanh trong long xy lanh:
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CO+0=CO, (12)

Qua cac phan tmg trén cho thiy qua trinh
0 xy hoa CO phu thudc vao né)ng do H,va OH.

2.3. Co ché hinh thanh HC

Su phat sinh hydrocarbure chua chay
HC do qua trinh chay khong hoan toan hoac do
mot bo phan hdn hop nam ngoai khu vuc lan
tran mang lira [3]. Diéu nay xay ra do sy khong
d6ng nhat cua hdn hop hodc do sy ddp tit mang
lira & khu vuc gan thanh hay trong cac khong
gian chét, nghia 1a ¢ khu vuc c6 nhiét do thap.

2.4. Co ché hinh thanh bd héng

Hat bd hong hinh thanh 14 san pham ctia
céc qua trinh: tao hat co so, hinh thanh hat bo
hong, phat trién va oxy hoa hat bd hong. Toc do
tao bo hong trong qué trinh chay 1a hiéu sb giira
toc do san sinh va toc do 6xy hoa bd hong. Co
ché hinh thanh bd héng phu thude chi yéu vao
ndéng do nhién liéu, 6xy va nhiét do qua trinh
chay.

3. NGHIEN CUU THUC NGHIEM
3.1. Pdi twong thue nghiém
3.1.1. Nhién ligu

Nhién liéu thir nghiém gém diesel truyén
théng (B0) dang duoc sir dung rong rai trén thi
truong cung cap boi Petrolimex va cac hon hop
nhién li¢u diesel sinh hoc B10 va B20 dugc pha
tron boi Vién Hoa hoc Cong nghi€p Viét Nam
tir biodiesel gbc B100 san xuat bai Vién Hoa

hoc Cong nghiép Viét Nam [2].
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Bang 1. Tinh chat nhién liéu cua B0, B10, B20 va B100 [5]

Gidi han
. Loai nhién liéu (TCVN
Thong so 5689:2005)
BO B10 B20 B100 -
C 0,87 0,8594 | 0,849 | 0,773 -
Thanh phan héa hoc H 0,126 | 0,1251 | 0,124 | 0,118 -
0) 0,004 | 0,0148 | 0,025 | 0,108 -
Khdi luong riéng & 20°C, [kg/m® ] 830 835,5 841 885 820-860
Strc cang mat ngoai ¢ 20°C, T, [N/m] 0,028 0,03 0,031 0,043 -
Do nhdot dong hoc ¢ 20°C, [cSt] 3,61 3,79 3,97 5,23 1,9-4,5
Nhiét tri thap, QH, [MJ/kg] 42,5 41,84 41,18 | 36,22 -
Tri s6 xé tan 48 48,35 48,68 51,3 min; 40
3.1.2. Dong co ’
Badng 2. Thong so ky thudt xe Dong co 49007ZL
TT Théng s6 Ky hiéu Gia tri Pon vi
1 Hanbh trinh Piston S 100 mm
2 Duong kinh Xy lanh D 90 mm
3 S6 Xy lanh i 4 -
4 Chiéu dai thanh truyén L 200 mm
B Sl B 80 L
6 M6 men max & 2200 (vg/ph) o 183 N.m
7 Ty s0 nén € 17 -
8 Suat tiéu hao nhién li¢u Ge >255 g/kW.h
9 Thtr tu lam viée 1-3-4-2

3.1.3. Quy trinh thir nghiém

Cac tht nghiém dugc thuc hi¢én trén co so so sanh ddi chtrng phat thai doc hai khi chay ba
loai nhién li¢u (diesel truyén thong BO va diesel sinh hoc B10, B20) & 100% tai va toc do khac nhau.

Bang 3. Cdc ché do thue nghiém

Téc dd (v/iph)

800 | 1200 | 1600 | 2000 | 2400 | 2800 = 3200

Tai (%)

100
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3.2. Két qua va thao luin

Muc phat thai CO: Khi st dung B10,
B20, ham Iugng phat thai CO giam so véi khi
st dung nhién li¢u diesel BO (Hinh 1-b). Ham
luong oxy cé trong biodiesel khoang 8,4%,
do d6 nhién li¢u diesel pha tron vao biodiesel
dugc bd sung lugng oxy lam giam cac ving
thiéu oxy trong budng chay va thuc day qua
trinh chay hoan toan, dan dén luong CO trong
khi thai giam. Bén canh d6, ham luong C thap
hon trong cac hon hop lam giam sy hinh thanh
CO trong khi thai. Mtrc gidm phat thai CO cuc
dai & 100% tai va toc do 3200 v/ph 1a tir 19%
v6i B10 dén 37,2% vai B20. Tinh trung binh
toan dai toc do O toan tai thi luong phat thai
CO giam tir 18,3% voi B10 dén 37,2% véi B20
(Hinh 1-a).
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Vé mirc pht thai NO_: Sy hinh thanh
khi thai NO_ phu thudc chit yéu vao nhiét do
cuc dai cua qua trinh chay.
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Murc phat thai NO_cua dong co tang
theo chiéu ting ty 1¢ pha tron cia biodiesel
(mtrc phat thai NO_ cua B20 cao hon so voi
B10, cia B10 cao hon so véi B0O) (Hinh 2-b).
Diéu nay 13 phu hop do luong oxy sin c6 trong
moi chit chay, ham luong 6 xy trong B10, B20
cao hon so véi BO. Khi str dung B0, B10, B20,
murc phat thai NO_ ban dau tang khi s6 vong
quay truc khuyu tang tir 800 dén 2000 vg/ph,
NOx dat cuc dai tai n = 2000+-2200 vg/ph (ing
v6i dai toc d6 dong co dat M_ 16n nhat) va sau
d6 giam dan khi tiép tuc ting téc do. Diéu nay
12 phtt hop do & ché do nay, get 1a 10n nhat (dan
dén nhiét d6 cuc dai cua qué trinh chay Ia lon
nhat) va thoi gian danh cho phan mg tao NO la
dai nhat. Tinh trung binh toan dai téc d¢ ¢ toan
tai thi luong phat thai NO_ giam tir 1,9% voi
B10 dén 4,1% voi B20 (Hinh 2-a).

Vé d6 khéi k: Xu huéng thay d6i do
khoi khi thye nghiém tuong tu nhu xu hudng
da duogc du bao khi phan tich tinh chét ciia B10
va B20. Khi chuyén sang st dung B10, B20,
murc d6 khoi cua dong co giam, do khoi giam
dan khi tang toc d6 quay truc khuyu (Hinh 3-b).
Nguyén nhan cua hi¢n tugng nay la do su gia
tang ham lugng 6 xy trong B10, B20 va nhiét
d6 khi chay trong xy lanh; sy suy giam vé luong
nhién liéu cung cap cho mét chu trinh khi ting
tdc do truc khuyu. Ngoai ra con do biodiesel co
ty 1€ C/H nhé hon so véi diesel thong thuong
dan toi giam sy hinh thanh mugi than.
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4. KET LUAN

Dua vao két qua trén, tac gid c6 mot s
két luan nhu sau:

- Su gia ting cua ham luong diu co
diesel sinh hoc metyl este (B10 va B20) cho
thdy phat thai NO, cao hon so véi st dung
nhién li¢u diesel truyen thong (BO) do qué trinh
chday duoc cai thi¢n.

- Phat thai carbon monoxide (CO) giam
khi ty 1€ phan tram pha tron cta biodiesel ting
1én.

- bo khoi k c6 xu hudéng gidam khi
tang ty 1¢ hoa trdn cua biodiesel boi vi trong
biodiesel ¢6 ty 1& C va H it hon diesel truyén
thong, khi ting ty 18 biodiesel thi hon hop s&
chay t6t hon.

Viéc diéu chinh goc phun sém s& co vai
trd quan trong trong viée dbt chay kiét nhién
lidu va gép phan cat giam cac thanh phan phat
thai. Tuy nhién, cac ndi dung nay chua duoc dé
cap trong pham vi nghién ctru.

Loi cam on:

Nghién ctru nay dugc tai trg bdi Truong
DPai hoc Giao thong Van tai trong d€ tai ma so
T2022-CK-008.

Cam on Phong Thi nghiém trong diém
Cong nghé loc, hoa dau - Vién Hoa hoc Cong
nghlep Viét Nam (s6 2, Pham Ngii Lao, Hoan
Kiém, Ha N01) da giap d& cung cap mau
biodiesel chit luong cho thyc nghiém nay. <

Ngay nhan bai: 02/5/2022
Ngay phan bién: 10/5/2022

Tai liéu tham khdo:

[1]. Thu twéng Chinh Phi, Quyét dinh 177/2007/
QB-TTg vé viéc phé duyét “Dé dn phat trién
nhién liéu sinh hoc dén nam 2015, tam nhin
dén nam 20257, 2007.

[2]. Quyét dinh s6 53/2012/QD-TTg, ngay
22/11/2012, vé viéc ban hanh “Lé trinh dp
dung ty l¢ phéi tron nhién liéu sinh hoc voi
nhién liéu truyén thong”.

[3]. Lé Hoai buc, Khuong Thi Ha, L.é Cong Bao,
Nguyén Thin Quynh; “Khi xd va xir Iy khi xd”,
NXB. Giao thong Van tai, 2015.

[4]. Pham Minh Tudn; “Khi thai déng co va 6
nhiém méi truong”, NXB. Khoa hoc va Ky
thuat, 2008.

[5]. Bo Khoa hoc va Céng nghé; QCVN 01:2009/
BKHCN; “Quy chudn ky thudt Quéc gia vé
xang, nhién li¢u diesel va nhién liéu sinh hoc”.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 291, thang 6 ndm 2022
cokhivietnam.vn / tapchicokhi.com.vn



