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ABSTRACT 
Emission of harmful gases from exhaust of automobiles 
is a big problem these days from which many countries 
are fighting. Two wheelers are also contributors of the 
same. Reduction of toxic substances emission from 
combustion engines can be achieve in automotive wear 
out following treatment procedure is applied based on 
oxidation and reduction process those are taken in 
catalytic converter. 
 
Usually catalytic converter uses platinum group of 
metals like Pt, Pd and Rh. There are several types of 
inconvenience and expensive noble metals associated 
with this noble metal based catalytic converter. Also if 
they will be used in Two Wheeler; the price of the same 
will touch the cloud. These factors encourage for the 
possible application of non-noble metals salt (ZrO2, 
CuNO3) as a catalyst in manufacturing of Catalytic 
Converter in place of Two Wheeler automotive silencer, 
as this will reduce the emission of CO and HC in 
exhaust. 
 
INTRODUCTION 
Automobiles are essential obligation, while they have 
made living easy and convenient; they have also made 
human life intricate and susceptible towards poisonous 
emission and an augmented risk of accident. There is a 
number of curtailed burning products CO, HC, NOx, 
particulate matters etc which left unburned in the in the 
engine during combustion. These pollutants have 
pessimistic impact on air quality also on human health 
with obvious on environment that leads in stringent 
norms of pollutant emission. Use of catalytic converters 
is the best way to control automotive exhaust emissions. 
The use of motor vehicles has extremely augmented due 
to population growth and increased urbanization and 
industrialization. Vehicular tire out release contribute to 
more than 65 per cent to the air pollution in India urban 
settlements. The consequence is that we are experiencing 
serious vehicular emission problems [1]. 
 
Environmental pollution is cause by tail-pipe exhaust 
emissions through vehicles depending on changes in 
driving cycles, engine condition, fuel composition and 
air-fuel ratio. Malfunction of engine parts, particularly 
fuel injection system, increases the emissions of the main 
exhaust components. Vehicular emissions consist of 
CO2, CO, NO2, hydrocarbons including lead, particulate 

matter etc. Inhaling of carbon monoxide hinders oxygen 
supply from blood into the tissues, as it combines with 
the Iron in hemoglobin, important to variety of ailments 
like Cancer. CO2 causes environmental trouble 
associated to global warming. The past century seen a 
dramatic increase in the atmospheric concentration of 
heat trapping gasses, due to human activity. If this 
tendency continues, scientists project that the earth's 
average surface temperature will be raise between 2.5°F 
and 10.4°F by the year 2100. One of these important heat 
trapping gasses is carbon dioxide. CO is consider as 
toxic pollutant, whose effective reduction can be 
achieved by using catalytic converter. 
 
OBJECTIVE 
Our aim is to control the harmful gases such as Carbon 
Mono Oxide , Sulphur di-oxide coming out of 4-stroke 
petrol engine of two-wheeler by replacing silencer with a 
newly designed catalytic converter . 
 
RESEARCH METHODOLOGY 
Using periodic table & studying the compounds (i.e., 
oxides, nitrites etc...) of various metals which provides 
similar reactions as given by Pt, Pd & Rh with exhaust 
gases. We find that Zirconium di oxide (ZrO2) & Copper 
Nitrate (CuNO3) are such compound which react with 
HC & CO and oxidize them into less polluting 
compounds like CO2 H2O. As study shows that 
emission of Nitrogen is too less from two wheelers so 
there is no need of reduction process. We decided to 
make the exhaust gases to react with the above chemicals 
on their surface and form CO2 and H2O. A ceramic filter 
candel was coated with the paste of ZrO2. After which 
small holes were drilled for smooth passage of exhaust. 
The candel was then fitted to the exhaust 
barrel of engine following with small circular nets coated 
with clay and CuNO3. Whole arrangement was made to 
packed inside the silencer. The gases passes through the 
exhaust manifold of the silencer and then passes through 
barrel which is attached with the ceramic candle which is 
drilled and coated with the and zirconium oxide (rare 
earth metal oxide Zro2). The holes in the candle makes 
an easy flow of exhaust gases so that there is no 
restriction for them and the sound also get reduces. Also 
the gases passes through the surface of coated ZrO2 and 
get oxidized. After that the gases further strikes to the 
successive nets coated with the clay powder and 
concentrated copper nitrate solution (CuNo3) and react 
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further. Finally the exhaust gas comes out of the mouth 
of silencer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
          
Fig 1. Ceramic candel coated with ZrO2 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 2. Nets coated with CuNO3  
 
 
 
 
 
 
 
 
 
 
         
Fig 3. Full Assembled Catalytic converter  
DATA ANALYSIS 
In this whole process when the gases strike the filter 
candle and the net, then the adsorption reaction takes 
place on the surface of filter and net, and this whole 
arrangement works as a complete catalytic converter in 
which only oxidation reactions of carbon 
monoxide (CO) and hydrocarbons is taking place (HC). 
 
EXPERIMENTAL RESULTS 

This catalytic converter converts only carbon monoxide 
and hydrocarbon into carbon dioxide and less 
hydrocarbonmolecules. 
 
Table 1 : Tested Result And Comparison 
 

Outcome 
According 

Percentage 
of CO 

Amount of 
HC (PPM) 

Before installation 
(only Silencer) 

1.20 1139 

After Installation 
(With Catalytic 
Converter) 

0.45 485 

 
CONCLUSION 
The catalyst enhance the rate of reaction byreactants 
adsorption in such a form that the activation energy for 
reaction I reduced far below itsvalue in non-catalytic 
reaction. Copper nitrate is selected for the present work 
as it is cheaper than rhodium ,platinum, palladium as it 
adsorbs the recants molecule strongly enough to hold 
and active the recants but not so strongly that the product 
can’t escape also the transmission of reactants and 
products into and out of the pore structure of copper 
nitrate took place efficiently. Due to this, the pollution 
level for the exhaust emission of I.C engine has found to 
be reduced which is better with our catalytic converter. 
The idea behind the work is to create a arrangement that 
expose the utmost surface area of catalyst to exhaust 
rivulet, also minimize the amount of catalyst required 
[2]. The exhaust gases pass throughout the bed of 
catalyst and the catalytic stroke takes place at surface of 
chemicals which is porous and the higher catalytic 
movement in the direction of the oxidation of CO and 
HC due to the higher catalytic surface area. 
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