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Abstract

The most desirable diesel oxidation catalyst (DOC) should have the properties of oxidizing CO and HC
effectively at low exhaust gas temperature while minimizing the formation of sulfate at high exhaust gas tem-
perature.

Precious metals such as platinum and palladium have been known to be sufficiently active for oxidizing CO and
HC and also to have high activity for the oxidation of sulfur dioxide (SO,) to sulfur trioxide (SOs). There is a need
to develop a highly selective catalyst which can promote the oxidation of CO and HC efficiently, but, on the other
hand, suppress the oxidation of SO,. One approach to solve this problem is to load a base metal such as vanadium
in Pt—based catalyst to suppress sulfate formation.

In this study, a Pt—V catalyst was prepared by impregnating platinum and vanadium onto a Ti-Si wash coated
ceramic monolith substrate. The conversion rates of CO, HC and SO, were investigated using a prepared Pt-V
catalyst in a laboratory reactor by changing the formulations and reaction temperatures.
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Fig. 1. Experimental apparatus for catalytic activity test.
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Table 1. Components of model gases.

Components Concentration
CO 200 ppm
Propylene 800 ppm
SO, 100 ppm
CO, 4.5%
NO 800ppm
0O, 12%
H.O 5%
Balance gas Nitrogen
Space velocity 50,000h"!
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Fig. 2. CO, HC and SO; conversion rates of Pt-V
catalyst as a function of temperature (Pt
loading 0.53 g/1).
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Fig. 3. CO, HC and SO; conversion rates of Pt-V
catalyst as a function of temperature (Pt
loading 1.06 g/I).

o] A& 021g/eMx CO, HC?| ZHujgAdL=r}
¥ exo whE Asbge WIE oa BgAE
A etz ek 22y S0.9 A2 Pt load-
ingzkell HAIG o] Ao YRFE & & ot

3.2 ©He A48
kg 2bER) w27k Azl FAlz gl

J. KAPRA Vol. 14, No. 4(1998)



318 z7} -

100 AERIZE:
_ V(g/e) AT,
3‘: 80 § —e—0.71 19°%% o ¥
o - %~ 141
’g 60 -~ 1.77
2 40
oy
8 !

@)
© 07 "
-20

0 100 200 300 400 500 600
Temperature (°C)

100
. Vig/t)
(~]
% 80 —a—0.71
3, - % - 1.41
& 60 |
i)
g
8 40 |
Q
I 207
0 g
0 100 200 300 400 500 600
Temperature (°C)
100
80 Vigle)
~a-(.71
60 1oy g1
- 1.77

SOz conversion (%)
8 3

<
i

x
!

U
Do
<

0 100 200 300 400 500 600
Temperature (°C)

Fig. 4. CO, HC and SO, conversion rates of Pt-V
catalyst as a function of temperature (Pt
loading 1.41 g/1)
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Table 3. Surface area (BET) and SO, adsorption for
various wash coat materials.

Wash coat BET SO, adsorption (mg/g)
o ) surface area - ; "
materia (mefg) 300°C 500°C
AlLO; 113.4 55.8 419
Si0, 540 39 1.2
TiO» 51.0 5.8 1.8
ZSM-5 4239 4.5 1.8
Ti~Si 148.8 4.2 1.4
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Fig. 6. Effect of space velocity on conversion rate
for catalyst.
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