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NGHIEN CUU CHE TAO VA PANH GIA HIEU QUA BQ XUC TAC
BA THANH PHAN TREN PONG CO O TO CON

Nguyén Thé Luwong'

Tom tit: Bai bdo nghién citu ché tao va danh gia hiéu qua bé xiic tac ba thanh phan trén déng co
6 16 Toyota Vios 1.5. Bé xiic tdc duge ché tao bang phwong phdp phii quay, 16i xiic tac cé kich
thuée ¢p100x250, mdt do 16 400 16/inch’, lwong kim logi 16p vit liéu trung gian Al, Ce va Zr phii lén
16i xiic tac lan heot la 210, 20,4 va 18,6 gam, lwong kim loai quy Pt va Rh sir dung la 2,1gam
(Pt:Rh=5:1). Céu triic ciia bé xiic tdc dwoc xdc dinh bang phwong phdp XRD, XPS va SEM, hiéu
qua bé xiic tac dwoe ddnh gid trén dong co 6 16 vios 1.5 ldp trén bang thir APA100. Két qua cho
thdy cdc dinh nhiéu xa ciia cdc 6xit kim logi cia Al Ce va Zr dd dwoc xdc dinh, phirong phap XPS
chi ra cdc dinh nhiéu xa ciia Pt va Rh, diéu ndy cho thdy qud trinh phi dd thanh céng. Két qua
nghién thir nghiém trén dong co cho thdy hiéu sudt chuyén héa CO, HC va NOx cao nhdt lan lwot la
95,7%, 82,1% va 99,1%, khi tang téc dé dong co va tang tay ga, hiéu sudt xir Iy CO, HC va NO; c6

xu hudng giam, khi lamda déng co nhé hon mét, hiéu sudt chuyén héa CO va HC giam manh.
Tw khoa: Bo xuc tac ba thanh phﬁn; CO, HC, NOy; tay ga, tde do.

1. GIOI THIEU

S6 luong 6 t6 & nudc ta ting rat nhanh trong
nhitng nam gan day. Kéo theo d6 1a su 6 nhiém
moi truong tur khi thai 6 t6 (Green Innovation
and Development Centre, 2007). Viéc gidm 0
nhiém moi truong tir khi thai ctia 6 t6 13 yéu cau
cap thiét,mot trong nhiing giai phap hiéu qua dé
gidm 6 nhiém khi thai tir 6 t6 1a 4p dung céc tiéu
chuan khi thai. Dé dap mg céc tiéu chuan khi
thai trén, viéc sir dung bg xtc tac xur ly khi thai
mang lai hi€u quéa cao va dang dugc st dung
pho bién. Hién nay bd xuc tac ba thanh phan da
dugc st dung cho dong co xing, rit nhiéu
nghién ctru trén by xuc tic ba thanh phin da
duogc chi ra .Vi du nhu H.He va cac cong su (H.
He et al, 2002) da bao cao hi€u qua xtc tac cua
nhirng kim loai quy  Pd, Pt, Rh phu
tI‘él’lCGo_6Zro_35Yo_0502. M@t vai l’lghlél’l coru cai
thién tinh bén cua kim loai quy trén CeO,-ZrO,
hodc ALLO; cling dugc quan tdm nghién clru
(Xiaodong va cac cong sy, 2004, Takeru
Yoshida va cac cong sy, 2006). Tai Viét Nam,
hién chi c6 mdt sb it cac cong trinh dugc cong
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b6, Hoang Pinh Long va cic cong su (2015)
nghién ctru vé hidu qua bd xic tac ba thanh
phan khi khéi dong lanh va téi wu hoa bd xiic
tac trén 6t6. Nguyén Thé Luong (2018) da
nghién ctru m6 phong hi€u qua cua b xuc tac
ba thanh phan trén xe may khi sir dung nhién
liéu xdng pha con E5-E20, Nguyén Duy Tién va
cac cong su (2017) nghién ctru danh gid anh
hudng ctia mat do 16 va dic tinh hinh hoc ciia bo
xtic tic dén tinh ning kinh té k¥ thuat cua xe.
Viét Nam da va dang ap dung tiéu chuan khi
thai EURO IV cho 6 t6 méi vao nam 2018. Bén
canh d6 6 t6 dang luu hanh cling da duoc ap
dung cac tiéu chuan khi thai, dy kién mirc tiéu
chuan khi thai cho 6 t6 dang lwu hanh ciing s&
dugc nang cao, dé dap ung tiéu chudn do, 6 to
dang Iuu hanh phai dugc ldp bd xuc tac xu 1y
khi thai. Viéc mua cac by xuc tac modi cia cac
hing 6 t6 dé lap 1én 6 t6 dang luu hanh sé& c6 gia
thanh cao va khong phi hop véi diéu kién Viét
Nam. Vi vay, viéc thiét ké ché tao bo xuc tac
bing cong nghé trong nude sé dap tmg dugc yéu
cau trén. Nguyén Thé Luong va cic cong su
(2018) dd nghién ctru thiét k& bo xuc tac ba
thanh phan cho dong co xe 6 to Vios 1.5. Bai
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bao ndy s& nghién ctru ché tao va danh gia hiéu
qua bd xtc tac ba thanh phan trén dong co 6 t6
con dang luu hanh.

2. NGHIEN CUU CHE TAO BQ XUC
TAC BA THANH PHAN BANG PHUONG
PHAP PHU QUAY

Lo1 xtc tac co6 kich thudc ¢$100x250, mat
d6 156 400 15/inch® (Beihai Kaite Chemical
Packing Co., Trung Qudc) di dugc dit hang
dé ché tao bo xuc tac, kich thude 161 xtc tac
duoc tham khao bai bio cua Nguyén Thé
Luong va céc cong su. Phuong phap phu quay
dugc st dung dé phu 161 xuc tac, 161 xic tac
sau khi mua vé dugc 1am sach bé mit béng

con va axit, sau d6 tién hanh phu 15i 16p vat
lidu trung gian bao gdm hdn hop cua bot
Al,03-Ce0,-ZrO,, qué trinh phu dugc 1ap lai
25 lan cho dén khi dat dwoc kich thudc 16p
pht mong mudn khoang 25um (hinh 1), luong
kim loai Al, Ce va Zr phu trén bé mit 151 xtc
tac lan luot 13 210, 20,4 va 18,6 gam, tiép dén
tién hanh phu 16p vat liéu xuc tic bao gdm
hdn hop cua Pt-Rh, chiéu day lép vat liéu
trung gian c& 25um, qua trinh phu cling dugc
lap lai cho dén khi du lwgng kim loai quy theo
nhu thiét ké 2.1 gam.

2.1. Pac tinh lé6p phia ALO3;-CeO0r-ZrO;
trén 16i kim loai

X 30,000

10.0kV SEI

Hinh 1. Anh SEM 16p phii kim logi nén AL,Os-CeOs-ZrO; trén 16i kim logi
(a) mdt cdt ngang 16p phii; (b) anh chup bé mdt 16p phii

Hinh 1 chi ra anh SEM 16p phu ALO;-CeO»-
7rO, trén 16i kim loai, két qua cho théy sau 25 lan
phu chiéu day 16p phu khoang 25 pm, 16p pht phan
b déu trén 16 161 kim loai (hinh 1a), két qua ciing
cho théy céc hat CeO,-ZrO, ¢b tir vai chuc dén vai
trim nm phén bd déu trén hat y-ALO; (hinh 1b).

Dinh nhiéu xa XRD cua 16i kim loai trudc va
sau khi xir 1y nhiét va cia 16p phu ALO;-CeO,-
ZrO; phu trén 161 kim loai dugc chi ra trén hinh
2. Két qua cho thdy, nhiing dinh nhidu xa cua
thép hop kim FeCrAl cua 161 kim loai duogc
quan sat, sau khi xtt 1y nhiét & 900°C trong
khong khi nhirng dinh a-Al,03; dugc nhin thiy
(hinh 2a), khi Al,O3-CeO,-ZrO, dugc phu 1én
161 kim loai, cudong d¢ nhitng dinh FeCrAl bi
che mét trong khi nhitng dinhy-ALO;, CeO, va
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Zr0, dugc quan sat, diéu nay chimng to qué trinh
phu quay thanh cong, cac hat kim loai dugc két
tua trén 161 kim loai (hinh 2b-2c).

FeCrdl, Zr0
Al -ALO;
Cel);

Cuomg di nhidu xa (a.u)

Goc nhidu xa  (d)
Hinh 2. XRD cua (a) kim logi nén- FeCrAl;
(b) y~Al,03 washcoat/loi kim loai;
(c) Al,O3-CeO1-ZrOy/16i kim logi

5
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2.2. Pac tinh 16p phi Pt-Rh/ALO3-CeO;-
ZrO; trén 16i kim loai

Hinh 3 chi ra két qua phan tich quang phd
XPS, két qua cho thiy co sy xudt hién cua cac
dinh nhiu xa cua cac kim loai ALO;-CeO,-
Zr0,, didu d6 ching to qua trinh ché tao da
thanh cong. Két qua phan tich XPS ciing chi ra
su xuat hién cua cac dinh Pt-Rh trong mau ché
tao, diéu d6 cho thiy cac kim loai quy Pt-Rh da
phan bd trén bé mat 16p vat li€u trung gian.
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Hinh 3. XPS cua kim loai quy phu trén [oi kim
logi nén (a) Pt 4f and (b) Rh 3d phii trén CuO-
C€02-7-A1203/F€CI’A1

3. NGHIEN CUU PANH GIA HIEU QUA
BQ XUC TAC TREN PONG CO O TO
PHUN XANG PIEN TU

3.1. Phwong phap thir nghiém

Thir nghiém véi dong co lip bd xuc tac méi
su dung nhién liéu xdng RONOS, tién hanh thir
nghiém thay d6i vi tri tay ga lan lugt 15%, 30%,
50% va 100%, téc do dong co thay doi tir 1000
vong/phut dén 3000 vong/phut. Tai mdi diém do
xac dinh cong suét, lugng ti€u hao nhién li¢u, h¢
s6 du lwong khong khi, Iuu lurgng khi nap, nhiét
d6 bd xtc tac, thanh phin khi thai CO, HC,
NOx, CO; trudc va sau bd xuc tac.

3.2. Trang thiét bi thir nghiém

Thtr nghiém dong co 6t6 tai phong thir dong
luc hoc cao véi bang thr APA 100, can nhién
liéu 733S, tu phan tich khi thai CEBII, cam bién
lamda Bosch Lsu 4.9 va cam bién nhiét loai K,
dai do tir 0-800°C.

3.3. Két qua thir nghiém

3.3.1. Pdc tinh céng sudt va sudt tiéu hao
nhién liéu cua dopng co
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Hinh 4. Ddc tinh céng sudt va sudt tiéu hao
nhién liu tai 15% , 30%, 50% va 100% tay ga,
toc dg tir 1000 vong/phiit dén 3000 vong/phiit

Hinh 4 chi ra ddc tinh cong suat va suit tiéu
hao nhién li¢u tai 15% , 30%, 50% va 100% tay
ga, téc d6 tr 1000 vong/phut dén 3000
vong/phut. Tai ché d6 15% tay ga, buém ga nho
nho, khi tdc do dong co tang, ton that tai buém
ga ting nhanh, lam cho lugng khi nap giam dan
t6i cong sudt dong co c6 xu hudng giam, suét
tiéu hao nhién li€u c6 xu hudng tang.

Tai ché d6 30% tay ga, lic ndy buém ga da
mé 16n hon, khi tdc do ting trong khoang 1000-
2000 vong/phut, lyc can cua buém ga nho, cong
sudt dong co ¢ xu hudng ting khi ting tdc do,
sudt tiéu hao nhién liéu giam. Tiép tuc ting tdc
do tir 2000 dén 3000 vong/phut, cong suat dong
co ¢6 xu hudéng giam do lyc can cua buém ga
ting nhanh vi vdy cong suat dong co giam
nhung khong nhiéu, sudt tiéu hao nhién liéu
thay d6i khong déng ké (hinh 4).

3.3.2. Ddc tinh lamda va nhiét dp b xuc tac
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Hinh 5. Pac tinh lamda va nhiét do BXT tai

15%, 30%, 50% va 100% tay ga, toc do tir
1000 vong/phut den 3000 vong/phut
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Hinh 5 chi ra dac tinh lamda va nhiét 3o bd
xuc tac (BXT) tai tai 15% , 30%, 50% va 100%
tay ga, toc do tir 1000 vong/phit dén 3000
vong/phuat. Tai 15% tay ga, buém ga md nhd,
dong co di nong may, vi vy ECU s& diéu khién
luong nhién liéu phun dé giit lamda trong
khoang 1 khi téc d6 dong co thay ddi tir 1000
dén 3000 vong/phut. Tai vi tri 30 va 50%, khi
tang toc do dong co tir 1000 vong/phut dén 1500
vong/phut, dong co chay & ché do tiét kiém
nhién li¢u, vi vdy lam da dugc giir trong khoang
1, khi tang tbc do tang tir 1500 vong/phut dén
3000 vong/phut, lic nay dong co uu ti€n phat ra
cong suit 1on nhat, vi vay lamda c¢6 xu hudng
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giam dan tir 1 xudng 0,86. Tai ché d6 100% tay
ga, tai ché do nay dong co wu tién phat ra cong
suit 16n nhat vi vay lamda ctuia dong co dam, khi
ting toc do dong co tir 1500 vong/ phit dén
3000 vong/phat lamda giam tir 0,86 dén 0,82
(hinh 5). Hinh 5 cling chi ra nhiét d6 BXT, tai
tri 15% tay ga, buém ga m¢ nhd, dong co phat
ra cong sudt thép, vi vay nhi¢t do BXT dat thép
trong khoang 307°C-414°C, khi cang tiang do
mé budém ga va toc do dong co thi nhiét do
BXT cang tang dat cao nhat 644°C tai 100% tay
ga va tbc do 3000 vong/phut.

3.3.3. Hiéu qud ciia by xic tic theo phin
trim tay ga va toc d dong co

Téc do (vong/phit) |

2000 B ——

e

-110

Toc d6 (vong/phit)
IUI(IHJ 1500 2000 2500 3000
-G NOX-15%tayga -5 -NOX-30% tay ga
-30 -4 NOx-50%tayga  --+- NOX-100% tay ga

-50

270

-90

Hiéu suét chuyén hoa NOw (%)

-110

Hiéu suit chuyén hoa HC (%)

10

roc do (vong/pht)

1000 1500 2000
=10 e g

230 JoE o
-0 HC-15% tay ga - -H(j.—é’n%m ga - +-HC-50% tay ga --+- HC-100% tay ga

ek

90

-110

Hinh 6. Hiéu qud chuyén héa ciia BXT tai 15% , 30%, 50% va 100% tay ga,
toc dg tir 1000 vong/phiit dén 3000 vong/phiit

Hinh 6 chi ra hiéu suit xtr 1y cua bd xuc tac
theo téc do dong co tai 15%, 30%, 50% va
100% tay ga. Tai tbc do dong co 1000 vg/ph,
hiéu suét chuyén héa CO, HC va NOy cao nhét
1an luot 14 95,7%, 82,1% va 99,1% (hinh 6). Khi
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cang ting téc do dong co (van tdc khong gian
tang), hidu suat chuyén héa CO, HC va NO; ¢
xu hudng giam, nguyén nhan cua hi¢n tuong
nay 1a do khi ting téc d6 dong co, van tdc
khong gian tang lam cho thoi gian tiép xtic gitra
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vat li¢u xtic tac va khi thai gidm, vi vdy hi€u
suat chuyén hoa CO, HC va NO, c¢6 xu hudng
giam. Hinh 6 ciingchi ra hiéu suét xir Iy cua bd
xuc tac tai 30%, 50% va 100% tay ga, két qua
cho thiy hiéu suat xtr Iy CO, HC va NOy c6 xu
hudng tuong tu tai vi tri 15% tay ga, tuy nhién
tai cac vi tri tay ga 30%, 50% va 100%, khi toc
dd dong co 16n hon 1500 vg/ph, lac nay dong co
vu tién phat ra cong sudt 1on nhat, lamda cia
dong co c6 xu huong dam (hinh 4), vi vay hiéu
sudt chuyén hoa CO va HC c6 giam nhanh.

4. KET LUAN

Bo xtic tac ba thanh phan lap trén dong co
0td Toyota Vios 1.5 da dugc ché tao thanh
cong. Phuong phap phu quay da dugc sir dung
dé phu 16i xuc tac co kich thude ¢100x250, mat
dd 16 400 16/inch?, luong kim loai 16p vat liéu
trung gian va lugng kim loai quy Al, Ce, Zr, Pt

TAI LIEU THAM KHAO

va Rh dugc str dung lan luot 1a 210, 20,4, 18,6,
2,1gam (Pt:Rh=5:1). Két qua cho thiy cac dinh
nhiéu xa cta cac oxit kim loai cia AL Ce va Zr
da dugc xac dinh, phuong phap XPS chi ra cac
dinh nhiéu xa cta Pt va Rh, diéu nay cho thay
qué trinh phii da thanh cong. Két qua nghién
thir nghiém trén dong co cho thay hiéu suét
chuyén héa CO, HC va NO, cao nhit lan luot
1a 95,7%, 82,1% va 99,1%, khi ting téc do
dong co va tang tay ga, hiéu suat xur ly CO, HC
va NOy c¢6 xu hudng gidm, khi lamda dong co
nhé hon mét, hiéu suit chuyén héa CO va HC
giam manh.
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Abstract:
THE STUDY PRODUCT AND ESTIMATE PERFORMANCE OF THREE WAY
CATALYST ON AUTOMOBILE ENGINE

This paper study to product a Three Way Catalytic (TWC) using on Toyota Vios 1.5 engine,
TWC is prodcucted by spin coating method, TWC of dimension was ¢100x250 respectively, the
intensity of cell was 400 cell/inch’, amount of Al, Ce and Zr washcoat materials are 210, 20.4
and 18.6 respectively, Pt and Rh noble metals of 2,1 gram (Pt:Rh=5:1) were used. The
structure of TWC is chacacteristic by XRD, XPS va SEM, catalytic perfoamnce was carried on
APA100 bench using Toyota Vios 1.5 engine. The results showed that, the XRD peaks of Al;O;,
CeQ,, ZrO; were determineded, the peak of Pt and Rh were also showed by the XPS method.
The experiment results on Toyota Vios 1.5 engine showed that, the highest performance of CO,
HC and NOx was 95,7%, 82,1% va 99,1%, when throttle and speed increased from 15% to
100%, CO, HC and NOx conversion perfomance trendly decreased. At A1<I, the CO and HC
performance decreased strongly.

Keywords: Three Way Catalysts (TWC), CO, HC, NOx, throttle, speed
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