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ABSTRACT 

Air pollution is most important from the public health point of view, because every individual person breathes 

approximately 22000 times a day, inhaling about 15 to 22 Kg of air daily.  Polluted   air   causes   physical   ill   

effect decides   undesirable   aesthetic   and physiological effects. The main pollutants contribute by 

automobiles are carbon monoxide (CO), unburned hydrocarbon (UBHC), oxides of nitrogen (Nox) and Lead. 

Automobiles are not the only source of air pollution, other sources such as e lectric power generating stations, 

industrial and domestic fuel consumption, refuse burning, industrial processing etc. also contribute heavily to 

contamination of our environment so it is imperative that serious attempts should be made to conserve earth’s  

environment from degradation. This review paper discusses automotive exhaust emissions and its impact, 

automotive exhaust emission control by catalytic converter for using kevlar, e -glass fiber with epoxy. The 

noise and smoke level is considerable less than the conventional catalytic converter, it is cheaper and easy to 

install. 

 

 

INTRODUCTION 

Automobile engines are playing a vital role in 

Road and sea transport, Agriculture, mining and 

many other industries. Considering the available 

fuel resources and the present technological 

development, Petrol and Diesel fuel is evidently 

indispensable. In general, the consumption of fuel 

is an index for finding out the economic strength 

of any country. In spite, we cannot ignore the 

harmful effects of the large mass of the burnt 

gases, which erodes the purity of our environment 

every day.  

It is especially so, in most developed countries 

like USA and EUOPE. While, constant research is 

going on to reduce the toxic content of petrol 

exhaust, the petrol power packs find the ever 

increasing applications and demand. This project is 

an attempt to reduce the toxic content of petrol 

exhaust, before it is emitted to the atmosphere. 

This system can be safely used for petrol power 

packs which could be used in inflammable 

atmospheres, such as refineries, chemicals 

processing industries, open cost mines and other 

confined areas, which demands the need for petrol 

power packs.  

Reduction of green house effect gases (GHGs) 

has taken the attention of researchers and scientists 

around the globe. In recent years, these concerns 

have risen than ever before. The large amounts of 

carbon dioxide (CO2) being  emitted  into  the  

atmosphere  could  cause  severe  global  climate  

changes. Recent atmospheric observations confirm 

that the concentration of CO2 in the atmosphere 

has increased by nearly 30% for the last 150 years, 

with an accelerating trend in last year’s. In 1997, 

world community including India accepted Kyoto 

Protocol. Its importance and possible 

implementation was emphasized in 2005. The 
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objective was to address the problem of climate 

changes occurring due to human activities. 

Protocols were defined to follow the footwork of 

UN Framework Convention on Climate Change  

(UNFCCC) .This is the largest increase observed 

for any decade in at least the last 200 years. carbon 

monoxide emissions. However, this is no longer 

used in the U.S. and Canada due to their inability 

to control oxides of nitrogen. 

 

LITERATURE REVIEW 

Throughout the 1950s and 1960s, various 

federal, state and local governments in the United 

States conducted studies into the numerous sources 

of air pollution. These studies ultimately attributed 

a significant portion of air pollution to the 

automobile, and concluded air pollution is not 

bounded by local political boundaries. At that 

time, such minimal emission control regulations as 

existed in the U.S. were promulgated at the 

municipal or, occasionally, the state level. The 

ineffective local regulations were gradually 

supplanted by more comprehensive state and 

federal regulations. By 1967 the State of California 

created the California Air Resources Board, and in 

1970, the federal United States Environmental 

Protection Agency (EPA) was established. Both 

agencies, as well as other state agencies, now 

create and enforce emission regulations for 

automobiles in the United States. Similar agencies 

and regulations were contemporaneously 

developed and implemented in Canada, Western 

Europe, Australia, and Japan. 

 

PROBLEM IDENTIFICATION 

1. It reduce high emission rate. 

2. Excessive heat. 

3. Dark exhaust smoke. 

4. Reduced acceleration. 

5. Sluggish engine performance. 

 

POSSIBLE SOLSUTION 

Use of composite material 

 

SELECTION OF MATERIAL 

1. Kevlar fibre 

2. E- Glass fibre 

3. Epoxy resin  

4. Aluminium, Zirconium nano particles.  

 

Kevlar Fibre 

Kevlar is a heat-resistant and strong synthetic 

fibre, related to other aramids such as Nomex and 

Technora. Developed by Stephanie Kwelok at 

DuPont in 1965, this high-strength material was 

first commercially used in 1970s as a replacement 

for steel in racing tires. 

 

 

 

Fig. 1 Kevlar 
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Table. 1 Kevlar Properties 

 

 

E-Glass Fibre 

The use of E-Glass as the reinforcement 

material in polymer matrix composites is 

extremely common. Optimal strength properties 

are gained when straight, continuous fibres are 

aligned parallel in a single direction. To promote 

strength in other directions, laminate structures can 

be constructed, with continuous fibres aligned in 

other directions. Such structures are used in 

storage tanks and the like. 

 

 
Fig. 2 E-Glass 

 

Table. 2E - Glass properties 

 

Epoxy Resin 

Epoxy Resins Epoxy resins have been 

commercially available since the early 1950’s and 

are now used in a wide range of industries and 

applications. Epoxies are classified in the plastics 

industry as thermosetting resins and they achieve 
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the thermoset state by means of an addition reaction with a suitable caring agent. 

 

 

 
Fig. 3 Epoxy 

 

Table.3 Properties of Epoxy 

 

Aluminium Oxide 

Aluminium is the most common metallic 

element in the earth’s crust and occurs in rocks 

such as felspars and micas. Aluminium oxide is the 

amphoteric oxide of aluminium with the chemical 

formula Al2O3. It is also commonly referred to as 

alumina or aloxite in the mining, ceramic and 

materials science communities. 

 

 

 

Fig. 4 Aluminium Oxide 

Table. 4 properties of Aluminium Oxide 

Formula Al2O3 

Melting point 2,072 °C 

Molar mass 101.96 g/mol 

Density 3.95 g/cm³ 

Boiling point 2,977 °C 



2669 
Vimala V et al., Inter. J. Int. Adv. & Res. In Engg. Comp., Vol.–07(01) 2019 [2665-2672] 

Copyrights © International Journal of Intellectual Advancements and Research in Engineering Computations, 

www.ijiarec.com 

ZIRCONIUM OXIDE 

 

Fig. 5 Zirconium Oxide 

Table.5 properties of Zirconium Oxide 

Formula ZrO2 

Molar mass 123.218 g/mol 

Boiling point 4,300 °C 

Density 5.68 g/cm³ 

Melting point 2,715 °C 

 

ADVANTAGES 

1. Efficiency of the vehicle is increased 

2. Fuel consumption is less when 

compared to ordinary vehicle 

3. Less pollution  

 

DISADVANTAGES 

Additional cost is required 

 

APPLICATIONS 

1. All Diesel and petrol engine application 

2. Automobile Applications  

 

CAD DESIGN 

 

Fig. 6 

 

https://www.google.co.in/search?rlz=1C1CHBF_enIN719IN719&espv=2&biw=1024&bih=589&q=ethylene+glycol+formula&stick=H4sIAAAAAAAAAOPgE-LUz9U3MDQyLE_WUs9OttJPzkjNzSwuKaqEsJITc-KT83ML8kvzUqzS8otyS3MSAbR6EFw2AAAA&sa=X&ved=0ahUKEwiTmevpj7bSAhWDVZQKHRPtAtcQ6BMIlQEoADAU
https://www.google.co.in/search?rlz=1C1CHBF_enIN719IN719&espv=2&biw=1024&bih=589&q=ethylene+glycol+molar+mass&stick=H4sIAAAAAAAAAOPgE-LUz9U3MDQyLE_W0spOttJPzkjNzSwuKaqEsJITc-KT83ML8kvzUqxy83MSixRyE4uLAaG7-jg5AAAA&sa=X&ved=0ahUKEwiTmevpj7bSAhWDVZQKHRPtAtcQ6BMImAEoADAV
https://www.google.co.in/search?rlz=1C1CHBF_enIN719IN719&espv=2&biw=1024&bih=589&q=ethylene+glycol+boiling+point&stick=H4sIAAAAAAAAAOPgE-LUz9U3MDQyLE_W0s1OttJPzkjNzSwuKaqEsJITc-KT83ML8kvzUqyS8jNzMvPSFQryM_NKANOv_748AAAA&sa=X&ved=0ahUKEwiTmevpj7bSAhWDVZQKHRPtAtcQ6BMImwEoADAW
https://www.google.co.in/search?rlz=1C1CHBF_enIN719IN719&espv=2&biw=1024&bih=589&q=ethylene+glycol+density&stick=H4sIAAAAAAAAAOPgE-LUz9U3MDQyLE_WUs9OttJPzkjNzSwuKaqEsJITc-KT83ML8kvzUqxSUvOKM0sqAc9Iifs2AAAA&sa=X&ved=0ahUKEwiTmevpj7bSAhWDVZQKHRPtAtcQ6BMIngEoADAX
https://www.google.co.in/search?rlz=1C1CHBF_enIN719IN719&espv=2&biw=1024&bih=589&q=ethylene+glycol+melting+point&stick=H4sIAAAAAAAAAOPgE-LUz9U3MDQyLE_W0s1OttJPzkjNzSwuKaqEsJITc-KT83ML8kvzUqxyU3NKMvPSFQryM_NKANn_ljY8AAAA&sa=X&ved=0ahUKEwiTmevpj7bSAhWDVZQKHRPtAtcQ6BMIoQEoADAY
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Fig. 7 

 

 
Fig. 8 

 

 
Fig. 9 

RESULT 

Before Project Result 
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(Without catalytic converter) 

(With catalytic converter) 

 

 

After Project Result 

 

 

CONCLUSION 

The  catalytic converter  is  more  effective  in  

the  reduction  of  emission  gases  from  the  

engine  exhaust  using honey comb structured fiber 

sand nano particles. The fiber contamination is 

found to be negligible in catalytic converter. It is 

smokeless and pollution free emission and also it is 

very cheap. It can be also used both for two 

wheelers and four wheelers and also can be used in 

industries.
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