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Abstract   
Air has become much polluted due to severe increase in the number of automobiles. The level 
of air pollutants contributed from S.I. engine automobiles is very high, so, an appropriate 
remedial action is necessary to lower its severity. The aim of the present research work is 
lower the level of level of pollution from petrol engine automobiles by using catalytic 
converter and nano-particles. During the research work, Copper nano-particles were coated 
on a catalytic converter and experiments were conducted after using it in a S.I. engine test rig. 
The results of the experiment demonstrate the effectiveness of using Copper nano-particles 
on a suitable catalytic converter for pollution control. This research also paves the way for 
further research to modify a catalytic converter for achieving further reduction in the level of 
exhaust gases released from vehicles. On the suitable modification of catalytic converter, the 
performance of a catalytic converter can be improved. 
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1. Introduction 
Dey and Mehta described that the air pollution 
from automobiles has increased owing to the 
rise in the fleet of vehicles plying on road, 
may it be bikes, cars, trucks, buses or others. 
Due to this increase, air quality has 
deteriorated and various diseases associated 
with it have emerged. To address this problem, 
either the vehicles plying on road have to be 
regulated or some suitable control measures 
need to be adopted so that the pollution level 
can be brought to a low level. Dey and Mehta 
proposed catalysis as a suitable option for air 
pollution control. Emission control system in 
automobiles employing a suitable catalyst can 

help reduce the air pollution to a significant 
level [1].   
Ipsita et al. pointed out that pollution level has 
risen tremendously due to rise in the number 
of Spark Ignition engine automobiles on road. 
Spark Ignition engine automobiles mainly emit 
harmful emissions including Carbon monoxide 
and Hydrocarbons. Ipsita et al. conducted an 
experimentation to understand the effect of 
using butanol blend in the concentration of 
pollutants. The experiment was conducted on a 
S.I. engine test rig. After the extensive 
experimentation, it was observed that the 
emissions concentrations reduced on using the 
butanol blend [2]. 
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Venkateswara Rao et al. studied and 
experimented for reducing emissions 
concentrations from a Spark Ignition engine 
using magnetism. They elaborated that the 
pollutants from S.I. engine automobiles pose 
several threats to human health and lead to 
various ailments. Carbon monoxide emitted 
from the Spark Ignition engine may lead to 
formation Carboxy Hemoglobin which may be 
a cause of death. The Hydrocarbons emitted 
from automobiles are also very dangerous to 
health. During the course of extensive 
experimentation conducted by Venkateswara 
Rao et al., they found that magnetism has lead 
to a decrease in the concentration of the 
exhaust emissions. So, they suggested that 
some suitable treatment of exhaust gases in 
necessary before they enter the atmosphere 
[3].  
Warju et al. conducted an experiment to 
understand the affect of using Titanium Oxide 
coated catalytic converter in reducing the 
concentrations of the pollutants released from 
the gasoline engine based automobiles. They 
concluded that Titanium Oxide coating was 
helpful in bringing down the pollution level 
from gasoline engine vehicles. They also 
suggested that the treatment of exhaust gases 
from automobiles is necessary for human 
health and welfare [4]. 
Elham et al. studied and analyzed the utility 
of nano-technology in Air Pollution control. 
The elaborated that nano-technology is very 
advanced technology based on nano-particles. 
Nano-particles possess improved properties 
over macro particles on account of their small 
size. The catalytic activity of the nano-
particles is very high and it leads to an 
effective reduction of exhaust emissions 
including Carbon monoxide and 
Hydrocarbons. Nano-technology has also 
been used in various fields to improve 
performance of existing systems and methods 
[5]. Evangelos et al. have analyzed the 
various technologies for controlling the 
exhaust emissions concentrations and their 
treatment. They have elaborated that nano-
technology is a very effective technology for 
controlling the exhaust emissions due to small 
size of nano-particles. Nano-particles have 

high catalytic activity which helps in 
treatment of exhaust emissions [6].  
Nagareddy et al. analyzed that the catalytic 
converters can be coated with a suitable 
catalyst and their interaction between exhaust 
emissions lead to reduced emissions 
concentrations. Catalytic converters can be 
modified in shape and dimensions as per the 
space and design requirements of the 
automobiles [7].  
Durairajan et al. have explained that nano-
particles can act as a game changer in the area 
of pollution control when used in catalytic 
converters. They have conducted extensive 
experimentation and observed that the level of 
exhaust emissions reduced significantly when 
nano-particles were used in catalytic 
converters. Also, the nano-particles are 
helpful improving the overall process of air 
pollution control [8]. 
Prabhu et al. have reported that nano-coatings 
are very effective in reduction of the exhaust 
emissions concentrations by interaction with 
the harmful emissions. Nano-particles have 
unique properties by virtue of their size and 
these properties are very helpful in exhaust 
emissions treatment. Different nano-particles 
have been used to check the utility of nano-
particles. The results reveal that the highly 
active surface of nano-particles is responsible 
for achieving reduced concentrations of 
exhaust emissions [9].  
Various experimentations have been carried 
out using nano-particles to lower the air 
pollution level from automobiles. The results 
of the experiments demonstrate the 
superiority of nano-particles for dealing with 
air pollution. Also, nano-particles have high 
surface area to volume ration which increases 
further with the decrease in size of the nano-
particles [10-13]. 
Kishore et al. have described and 
demonstrated the Copper nano-particles are a 
very suitable option for exhaust emissions 
reduction. Copper has high thermal 
conductivity. It is easily and readily available. 
Copper is also cheaper as compared to other 
metals. So, Copper can be utilized in catalytic 
converters for air pollution control [14].  
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2. Methodology 
In this research, experimentation has been 
conducted for evaluating the utility of copper 

nano-particles used on a suitable catalytic 
converter. First of all, an innovative catalytic 
converter was fabricated as shown: 

 

 
Figure 1. Innovative Catalytic Converter 

 
The following figure shows the complete setup. 
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Figure 2. Setup of Four Stroke Spark Ignition Engine test rig 

 
Nano-particles of Copper were used as 
coating on the fabricated catalytic converter 
by the use of drop casting method. The 
following diagram shows the muffle furnace 

used for heat treatment of the copper nano-
particles for better adhesion to the surface of 
catalytic converter.  
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Figure 3. Heat treatment of copper nano-particles in a muffle furnace 

 
After the process of coating, the difference 
achieved in air pollutants levels after coating 
of copper nano-particles was found using 

multi-gas analyzer. The muti-gas analyzer is 
shown in the following figure: 
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Figure 4. Multi gas analyzer 

 
3. Results and Conclusion 
The emissions concentrations, i.e., CO and 
HC were compared before and after coating 
of copper nan-particles. The following figures 

depict the comparison before and after 
coating of Copper nano-particles on catalytic 
converter: 

 

 
Figure 5. CO percent Without Catalytic Converter (WOCC) and With Catalytic Converter 

(WCC) comparison at 1500 RPM 
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Figure 6. HC PPM Without Catalytic Converter (WOCC) and With Catalytic Converter (WCC) 

at 1500 RPM 
 

 
 

Figure 7. CO percent comparison Without Catalytic Converter (WOCC) and With Catalytic 
Converter (WCC) at 1800 RPM 
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Figure 8. HC PPM Without Catalytic Converter (WOCC) and With Catalytic Converter (WCC)  

at 1800 RPM 
 

 
 

Figure 9. CO percent comparison Without Catalytic Converter (WOCC) and With Catalytic 
Converter (WCC) at 2000 RPM 
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Figure 10. HC PPM Without Catalytic Converter (WOCC) and With Catalytic Converter 
(WCC)  

at 2000 RPM 
 

 
 

Figure 11. CO percent comparison Without Catalytic Converter (WOCC) and With Catalytic 
Converter (WCC) at 2200 RPM 
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Figure 12. HC PPM Without Catalytic Converter (WOCC) and With Catalytic Converter 
(WCC) at 2200 RPM 

 
 
It can be clearly seen from the graphs of the 
level of CO and HC emissions with respect to 
the load on engine at different speeds, the CO 
and HC emissions have decreased for each 
load. The reduction in the level of emissions 
has been in the range of 10-15 %.  
The level of emissions has been on the higher 
side during small and high loads on the 
engine and it has been on the lower side for 
medium loads applied on the engine. There 
are many factors responsible for the 
significant reduction achieved in the level of 
emissions, some of which are as follows: 

1. Highly active surface area of catalytic 
converter. 

2. Use of Copper nano-particles as they 
possess high high thermal 
conductivity and superior catalytic 
properties favorable for reduction of 
emissions level. 

         So, it can be concluded that Copper 
nano-particles are a suitable option 
for use in air pollutants concentration 
reduction from S.I. engine 
automobiles.  

 

REFERENCES 

1.S. Dey, N.S. Mehta (2020), Automobile 
Pollution Control using Catalysis. 
Resources, Environment and Sustainability. 
2, 100006. 
https://doi.org/10.1016/j.resenv.2020.10000
6   

2.Ipsita M., Murali Krishna M.V.S. and Ravi 
Chandra M. (2020), Butanol Blend Reduces 
Pollutants in Spark Ignition Engine, 
International Journal of Mechanical and 
Production Engineering Research and 
Development,  pp. 1031-1038. 

3.Venkateswara Rao, N. and Murali Krishna 
M.V.S. (2020), Control of Exhaust 
Emissions in Catalytic Activated S.I. engine 
with Induction of Magnetism, International 
Journal of Mechanical and Production 
Engineering Research and Development 
(2020) pp. 1273-1280. 

4.Warju W., Drastiawati N.S., Ariyanto S.R. 
and Nurtanto M. (2021), The effect of 
Titanium Dioxide (TiO2) based Metallic 
Catalytic Converter on the four-stroke 
Motorcycle Engine Performance, Journal of 

200

300

400

500

600

700

800

900

1000

1100

1200

1300

0 0.25 0.5 0.75 1

H
C 

in
 P

PM

Load

HCWOCC (4S)

HCWCC (4S)



Analysis for Determination of Effectiveness of Nano-particles in Air Pollution Control  

 

Section A-Research paper  
 

Eur. Chem. Bull. 2023,12(Special Issue 5), 2893-2903                                                                                                           2903 

 

Physics: Conference Series, pp. 1-7. 
5.Elham F Mohammad (2017), Nano-

technology: Future of Environmental Air 
Pollution Control, Environmental 
Management and Sustainable Development, 
pp. 429-454.   

6.Evangelos G. (2017), Diesel and Spark 
Ignition Engine Emissions and After 
treatment and Control: Research and 
Advancements, Energies Editorial, pp. 1-4. 

7.Nagareddy G., Vaibhav Patil, Vedant Singh 
Pardeshi, Titiksha Bajgude and Asif Patel 
(2019), Design and Analysis of Catalytic 
Converter of Automobile Engine, 
International Research Journal of 
Engineering and Technology, 6, 5, 7637-
7644. 

8.Durairajan, A, Kavita T, Rajendran, A, 
Kumarswamidas, LA (2012), Design and 
Manufacturing of Nano Catalytic Converter 
for Pollution Control in Automobiles for 
Green Environment, Indian J. Innovations 
Dev., 1, 5, 315-319. 

9.S. Prabhu, B.K. Vinayagam (2009), Nano-
coatings for engine application, 
International Journal of Nanotechnology 
and Applications, 3, 1, 17-28. 

10. M.S. Shehata and Razak (2008), Engine 
Performance Parameters and Emissions 
Reduction Methods for Spark Ignition 
Engine, Engineering Research Journal, 120,  
M33-M57. 

11. M.V.S. Murali Krishna, K. Kishor, P.V.K. 
Murthy, A.V.S.S.K.S. Gupta, S. Narsimha 
Kumar (2012), Comparative studies on 
Emissions from Two stroke Copper Coated 
Spark Ignition Engine with Alcohols with 
Catalytic Converter, International Journal of 
Scientific and Technology Research, 1, 2, 
85-90. 

12. M. V., Twigg (2006), Roles of catalytic 
oxidation in control of vehicle exhaust 
emissions, J. Catalysis Today, 117, 4, 407-
418. 

13. K. Kalavrouziotis and P. H. Koukoulakis 
(2009), The Environmental Impact of the 
Platinum Group Elements (Pt, Pd, Rh) 
Emitted by the Automobile Catalyst 
Converters, Journal of Water Air Soil 
Pollution, 196, 393-402.  

14. Kishore K., Krishna M.V.S. (2008), 
Performance of Copper Coated Spark 
Ignition Engine with Methanol Bended 
Gasoline with Catalytic Converter, Journal 
of Scientific and Industrial Research, 67, 
543-548. 


