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Abstract : Recently, as people pay attention to the environmental pollution, the emissions of diesel engine have been
a serious problem. We carried out the performance evaluation test of Diesel Oxidation Catalysts (DOC) for HSDI diesel
engine equipped vehicles. The DOC, basically coated with Pt catalyst, was manufactured with various washcoat
materials. It was found that CO conversion efficiency depends on temperature, but THC conversion efficiency is
dominated by temperature and space velocity. The THC and CO conversion efficiencies of aged catalysts were
increased with additions of ZrO; and zeolite B in the washcoat. We found that DOC performance changes with coating
techniques, even through it has same washcoat materials. The DOC coated by high temperature washcoat coating
technology showed good conversion efficiency than low temperature washcoat coated DOC.
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Table 1 Engine specifications

Parameter Specifications
Engine type 4-stroke/DI
Rated speed(rpm) 3800
Power output(kw/rpm) 88.56/3800
Torque(kw/rpm) 0.33/1800
Air charging Turbo-After-cooled
Bore x Stroke(mm) 97.1x 98
Displacement(cc) 2903
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Table 2 DOC specifications

Catalyst Components
A P/SiO+ALOs+zeolite At+zeolite C
B Pt/SiOx+ALOstzeolite A+zeolite C
C Si0,+ALOs+ZrOs+zeolite B
D F+G
E F+B
F PYTiO+ALOs+V,0s
G PY/TiOr+ALOs+ZSM-5+V,0s

Z=87l= 9 F(Eddy-current, EC)¥}H2] 2] 440
kw/ 4000rpm3(Fuchino Co., ESF-600)& A}&31%
ouf, Wiy EAT e A BERRA S ABAE
) 7) 221 7] (Horiba, MEXA- 9100DEGR)S A}-&
gt} o] BA7]E COg COyEAol= NDIR
(Non Dispersive Infrared)®t2], THCE-Ao=
FID(Flame Ionization Detector)‘ﬂ 4], 1831 NOx
BX o= CLD(Chemiluminescence Detector)®}2]
& Agstm Ak iaE Aol e 7] F v}
2|(Bosch &7 "#)el v A4 7)(AFT-2000, ¥
SBH)E o] &3t FA AT

B A3 AL Sl ()G A A2
t}. ZulwHA]| (Catalyst substrates)= 67cell/cm’S] &)
7 22~ (Honeycomb monolith)y® & 2 Znj]
AR D Zuj 2= Table 29} 20} A-E o
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Table 3 Developed D-15 test mode

CIXSXE MsiEue] AS o)

Mode ?rl;e;()i Torque(N + m) | Torque(kg - m)
1 Idle 0 0
2 2117 7 0.7
3 2484 14 1.4
4 2457 28 29
5 1720 24 24
6 1885 69 7.0
7 1774 40 41
8 2693 104 10.6
9 3231 132 135
10 1433 34 3.5
11 1824 71 72
12 2088 90 92
13 1616 150 15.3
14 2289 125 12.8
15 2962 168 17.1
Table 4 Engine aging mode
Speed . . Cat-in Cat-out
Stage (rll)am) Test time(min) femp.(°C) | temp.(°C)
1 2000 18 255 250
2 3000 6 465 450
3 3800 6 290 290
4 3800 30 500 490
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Fig. 2 Exhaust emission characteristics of D-15 test
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Fig. 3 Exhaust gas temperature of D-15 test mode
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Fig. 4 Smoke of D-15 test mode
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Fig. 5 THC conversion efficiency of fresh catalysts
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Fig. 6 THC conversion efficiency of aged catalysts

et e, oA Eoe

of HCO| Absiuts AL .

W A e AE S HEE BE So)gA e
s

t} ol # 3 $dS UEhlE A& D-15E =9 B4
o} FE ol waka] A 3hg o
=]
Rug

[o]

24 F(1-5 EE)AAME CEHulo Hzhgo] 3
o, 3 2GRS o] A= AF o] A3sts
o] §-=5hA Vel 9lot

Fig. 62 ©7| 435 n¢] THC 4385 VErd
Aolth 192 =0l A d3}&u]o] THC A3t &
A7 AAREAA FL AR F et
th d3& o) 43e +=MEC>A>D =B>E o]
t}. o] A3} fresh Fulj o] A&7 FAHE BES
Boli gjth Zr0,%} zeolite BE &3 CEZmlj7} o}

2 Zvlol uste] AARE, B3] 27] 19% o]



Performance Evaluation of Diesel Oxidation Catalysts for Diesel Vehicles

FF Ao F4a3%E 7MY A e 3 9ok
A3} A5 Aehg HeZo] A, B, C Zufi= 2 1t
B D,E Svls 9% 479 o8 WaHol a7

&l

D, E Evl= 2F0]9] ARl TiO,, V20s, ZSM-5
ol 339} FAEule FXEE Y WE e
stag B7] Y& Aolth D, ESviE U2 9

ZE T 7 AME-3 A, B, C Erflof] v]wste] 3}
&o] A &tk F DOCA zZFu] A& TiO,
Vi0s, ZSM-52] &3 34 e AL o 5 A
o} ¥l THC o] A 8H&-oll &= Zr0, 9} zeolite B/} &}
¥ CEi7t @] ste] of Rl #AIgle] 7HE $-
F& Gt&-E JEPNATE o] R Zr0,9] AtAaA
A9 HC 33 2] Aolol §ula zeolite
Be| &3 g Bl ow 28 5 gl
HAAR e wf7lol & Fee] 2kt EAE]
wjFofl Zufjell A COL AL ujwF o} RE=7}
188go) wet Ao g2 ¥-317) S8l
et destes, it e s Revh gy
o) we} CO A 8h-&o] 5314 Bk
Fig. 72 fresh AFefo A COS) H3&2 el
Aot REEAA = AFule] o) Mg &
o BE EZ0EL5,7REE 493 12504 8
REDA AEgo] A3 Frtettirl 8R = o) 3
N AFZ S AL ZE FH|7t 90%0] 42l A
&8 YEh 3 Yot TREZR] 2371 e A
(F2 Zvlex JH)oA = Eujzte] AHsbg
o 7F VERA R, AZ W & A LS &L 7R
O]F(ES Fuex YA FIsY A
l 7y Aol YEtUA] g3 ok AZ = o E Fo)

e wE) 13RE 152E70 D2g g 3

o

¥

3h&0) Faste BFE & 5 Uth o= 2 A
9 BEujol = YA e d4o|nE 1
28 FANAE 7Y E AFEH A ZES)
BAF 0] oA Ay 95 Aoz Qe
233EA Rahr] Wil Aoz Azkec) 1%
LA, B &l CO A3 ZAEEE & of HC
et 2ol TYHREY Sl A% =H

9] tol7h Al e S &

o, 5’-%% AN ZEF A7 A28 94

100
]
£ 80+
£ 3
[
c 60
o
5
2 40 - B
g -4~ C
[e] | D
o 2 *E
0 -1 I e 1 K i 1 1
012345678 9101112131415

Mode
Fig. 7 CO conversion efficiency of fresh catalysts

100
= 80
=
)
c 60
(=]
v
¢ 40
=3
]
(2]
o 20
o
0 1 L L L o — T AL 1 L 1 N I
01 2345¢67 8 9101112131415
Mode

Fig. 8 CO conversion efficiency of aged catalysts
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