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Abstract – The stringent emission limitation has made it necessary to use an after-

treatment device to control engine pollutants. The catalytic converters are used in 

many vehicles but the main drawback in using a catalytic converter is it increases 

the back press of the IC engine and also it tends to reduce the engine performance. 

The catalytic converts with honey comb have lots of disadvantages. In this work, a 

new type of catalytic converter is designed with reduced back pressure and efficient 

in reducing the pollutant. The catalytic converter is fabricated and tested with Single 

cylinder petrol engine. It is observed that from the experiment emission reduction 

has been achieved effectively. HC, CO emissions are reduced up to 70%. 
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I. INTRODUCTION 

The negative impact on pollution affects the air quality, human health, and 

environment that lead stringent norms of pollutant emission. Lots of technologies to 

improve the engine design, pre-combustion and post-combustion technologies are 

coming into the act to control the emission. Alternative fuels with engine 

modification and duel fuel engines are the other process to tune the combustion 

process to reduce the emission[1].The IC engine exhaust gas contains emissions like 

HC, CO, NOX,CO2,are emitted out as pollution. After treatment is the vital concept 

to reduce the emissions externally from the IC engine. The petrol engines are used 

widely in all motorcycles and light duty vehicles. The vehicle populations are also 

increasing day by day which tends to increase the pollution level in the atmosphere. 
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The Catalytic converter is the device which was invented by Eugene Houdry, a 

mechanical engineer  in the United States at 1950, Houdry became concerned about 

the increases in atmospheric pollution makes him start a special company , Oxy-

Catalyst to design and develop catalytic converters for gasoline engines .it was 

attained a patent  Houdry became concerned about the role of automobile exhaust in 

air pollution and founded a special company, Oxy-Catalyst, to develop catalytic 

converters for gasoline engines - an idea ahead of its time for which he attained a 

patent(US2742437) [2]. The catalytic converter is a device use to converted harmful 

engine pollutants into harmless, depends on the construction and design the catalytic 

converters are divided into two categories. 

 

TYPES OF CATALYTIC CONVERTER 

1) The oxidization and Reduction catalytic converter: 

An oxidation catalytic converter is placed on the exhaust pipe of the gasoline engine 

to reduce harmful pollutants. These types of the catalytic converter are second stage 

converters which reduce HC and CO by oxidizing the molecules over platinum and 

palladium catalyst [3,4,5]. 

Reduction catalyst: 

The reduction catalytic converters are fixed as a separate compartment in the 

converter channel.   The reduction catalyst is fitted next to the oxidation system. The 

reduction catalyst is the first stage of the catalytic converter. The oxidation catalyst 

is platinum and rhodium is the reduction catalyst to reduce the nitrogen oxide 

emissions. When such molecules come in contact with the catalyst, the catalyst rips 

the nitrogen atom out of the molecule and holds on to it, freeing the oxygen in the 

form of O2. The nitrogen atoms bond with other nitrogen atoms that are also stuck to 

the catalyst forming N2. 

2NO= N2 + O2 (1) 

2) The three-way catalytic converter (TWC): 

Three-way catalytic converter has the advantage of performing the oxidation of 

carbon monoxide (CO), hydrocarbons (HC) and the reduction of nitrogen oxides 

(NOx) simultaneously. In this, Noble metals are usually used as the active phase. Pd 

catalysts are especially attractive since Pd is by far the cheapest noble metal in the 

market and has better selectivity and activity for hydrocarbons. Rhodium is the most 

widely used reduction catalyst to control, NOx emission but it is very expensive.  

The major reactions are the oxidation of CO and HC and the reduction of NOx. 

Intermediate products such as N2O and NO2 are also found.  

Reactions in Catalytic Converter:- 

Oxidation : 2CO + O2 → 2CO2 

HC + O2 → CO2 + H2O 

Reduction/3-way: 

2CO + 2NO → 2CO2 + N2+ HC + NO → 

CO2 + H2O + N2 2H2 + 2NO → 2H2O + N2 
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Fig .1 Layout of catalytic converter 

 

In India, the government has made catalytic converters mandatory for 

registration of new cars.[6,7] This work aims to provide a suitable catalyst which 

can works effective to control gasoline emission. In this work, metal oxides are 

tested as a catalyst to control emissions from gasoline engines.Fig.1 shows the 

catalytic converter in Automobiles and Fig.2 shows a Schematic diagram of TWCC. 

The catalytic converters are fixed closer to the exhaust manifold to increase the 

light-off temperature of the catalyst[8,9,]. The activation temperature for the 

catalytic converter usually lies in the range of 150°C. 

 

 
Fig.2 Catalytic converter 

 

 

II. EXPERIMENTAL TESTING 

 

The experiment is carried out in a Multi-cylinder cylinder Gasoline engine. The 

engine is coupled with eddy current dynamometer. The dynamometer is calibrated to 

avoid loading errors. The engine is allowed to warm up for 10 minutes to reach a 

steady state. The catalytic converter is fixed to the tailpipe of the IC engine. The 

exhaust analyzer is used to measure the emissions for every set of the load. The 

engine load is varied in the dynamometer. The fuel supply to the carburetor will be 

varied by throttling the engine. 
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Fig 3. Engine Setup 
 

 

The emission analyzer is connected to the two ends of the catalytic converter. The 

difference in emission concentration will be measured. The rate of emission 

reduction will be calculated with the difference between the measured 

value.Figure.4 shows the fabricated models to the catalytic converter. 

 
Fig.4 Catalytic Converter 

 

III. RESULTS AND DISCUSSIONS 

 

The Catalytic converter is tested in a gasoline engine for its efficiency. In 

this work, the design of the catalytic converter is simplified and the fabricated 

device is retrofitted in the tail pipe of the gasoline engine.Fig.5 shows the HC 

emission with respect to the load condition. The graph shows that the HC emission 

increases in the petrol engine. Which is due to the incomplete combustion of air-fuel 

mixture. By placing the modified catalytic converter emission are reduced.  
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Fig.5 Hydrocarbon emission with load 

 

Fig.6 shows the CO emission with respect to the load condition. The graph shows 

that the CO emission increases in the petrol engine. This is due to the absences of 

sufficient oxygen during combustion By placing the modified catalytic converter 

emission are reduced. 
 

 
 

Fig.6 Carbon dioxide emission with load 
 

 

Fig.7 shows the CO2 emission with respect to load condition. The graph shows that 

the CO2 emission increases by placing the catalytic converter. This is due to the 

oxidation of HC and CO in the oxidation catalyst. 
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Fig.7 Carbon dioxide emission with load 

 

Fig.8 shows the NOx emission with respect to the load condition. The NOx 

emissions are greater in diesel engines compared with petrol. The graph shows that 

the NOx emission in the gasoline engine.it is observed that the NOx emission gets 

reduced due to the presence of the rhodium catalyst. 

 
 

Fig.8 Nitrogen dioxide Emission with load 

  

 

CONCLUSION 

In this work the catalytic converter is modified for the effective flow of exhaust it is 

observed from the testing that the catalytic converters can reduce the gasoline 

emission drastically. The emission measurement is carried out in a multicylinder 

petrol engine. The test bench is made sure all the equipment are working well. The 

NOx emission is reduced up to 65 % effectively. The HC and CO emissions are 

reduced up to 55 and 54%.The catalytic converters are the only hope for the 

effective emission reduction for gasoline engines. The upcoming emission norms 

can be satisfied by using this types of catalytic converters.  
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