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ABSTRACT

Emissions from automotive exhausts can be reduced by catalytic converters located in the exhaust system.
Automobile exhaust converters were introduced in 1975 to oxidize the unburned CO and HC to carbon
dioxide (COy and water (H]O) respectively. A second-generation converter was introduced in the u.s. in
198/ which catalyzed the oxidation reactions and simultaneously reduced nitrogen oxides to nitrogen.
These three-way converters (TWC) have been used in all new vehicles since then. A newly designed
catalytic converter system was established in this study to investigate the effectiveness of the catalytic
reaction. Pieces of stainless steel wire mesh supported with Co/TiD] were arranged linearly i,!side the
exhaust chamber to increase the reaction area of the gases to catalytically transform into relatively benign
ones. The wire mesh was rearranged in order to replace the role of conventional ceramic honeycomb
monolith, which made ofcordierite and coated with washcoat to support the catalytic material. Application
of the stainless steel wire mesh as a basic design could provide a low cost and competitive catalytic
material supporter. Each pieces was placed closed to each other before it was impregnated with TiD] and
Cobalt. The effectiveness of the catalyst was determined by analyzing the exhaust emission before and after
it was passed through the cat-co. The result shows that the amount of toxic gases level in the exhaust
emission decreased as closed to the commercial cat-co capacity.
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INTRODUCTION

Petrol engine emissions are a source of environmental pollution possible health risks. Carbon monoxide
(CO), nitrogen oxides (NOx) and particulate matter emissions are the main problems since very small
particles carrying various suspected mutagenic hydrocarbons can penetrate deeply into the lungs, while NOx
compounds contribute to both acid rain and photochemical smog. Other pollutant emissions (unburnt
hydrocarbons and CO) also contribute to these problems, which may lead to serious respiratory systems
failure. Present and near future environmental regulations concerning petrol engines will focus on both fuel
composition and emission control, the most plausible approach being after-treatment techniques like the
combination of traps, reduction and oxidation catalysts to eliminate particulate matter and hazardous gases.
Since the temperature range of typical exhausts is 200--400°C, a potentially useful catalyst has to operate
efficiently in that temperature range and be themlally stable (1).

Catalytic materials in automobile converters are generally supported on a ceramic honeycomb monolith.
The honeycomb, made of cordierite, contains 300 to 400 square channels per square inch, and is coated
with an activated high surface area alumina layer called the washcoat. A five to one ratio of Pt to Rh
(totaling between 20 - 40 g/ft3

) is highly dispersed on the washcoat (3). The design of the support material
and the application of highly precious metals however will increase the trade value of TWC and thus
affecting the automobile prices in the market. Therefore, there are demands for a low cost and comparable
cat-co as an alternative to substitute current cat-co, hence reducing the cost affected and the price of
automobiles, which now faced mostly by third world countries.

The reactions for the TWC catalyst are shown in Table I (3). There are two simple principles reaction
occurs in the cat-co; oxidation and reduction process. Nowadays, automobile manufacturers had turn to
used three-way cat-co (TWC) instead of two-way cat-co. If two-way cat-co only considering oxidation
process which put more concern on unburned hydrocarbon (HC) and carbon monoxide (CO) only, TWC
includes reduction reaction within the cat-co involving conversion of nitrogen particulates (NO and NOx)
besides retaining the oxidation reaction.
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The low performance of the designed cat-co is due to lower external surface area, i.e. 208 inch square,
while the area available for standard cat-co ranges between 300 to 400 square channels per square inch.
Besides that, the insulated standard cat-co as shown by Figure 2 could reduce the heat loss, which is
significant in catalytic reaction.

CONCLUSION

Results of the designed Co/TiOz-based cat-co show a similar pattern as the standard cat-co. Co/TiOz has a
potential to be used in cat-co to control automotive emission since its shows a good oxidation and reduction
reaction. The reduction of carbon monoxide (CO) was obtained 25.44 % while the reduction of nitrogen
compound (NO and NOx) was obtained 23.00 %. Further research should be carried out to analyze and
characterize the surface of Co/TiOz, increase the available catalytic reaction area and identification of
suitable insulator.
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