
National Conference On Recent Trends And Developments In Sustainable Green 

Technologies 
Journal of Chemical and Pharmaceutical Sciences       www.jchps.com                       ISSN: 0974-2115 

JCHPS Special Issue 7: 2015                                                           NCRTDSGT 2015 Page 226 

REDUCTION OF HARMFUL EMISSIONS FROM C.I ENGINE 

FUELED BY BIODIESEL USING NANO MATERIAL COATED 

CATALYTIC CONVERTER 

T.Velmurugan*, P.Livankumar 

* University College of Engineering,Villupuram,India. 

*Corresponding author: Email: velguru78@gmail.com 

ABSTRACT 

 This journal presents effect of ceramics material on a new catalytic converter to be used for diesel fuelled 

engine with 20% of neem oil blend. The catalytic converter was developed based on catalyst materials consisting of 

metal oxide such as zinc oxide(Zno) and manganese oxide(Mno) with ceramic substate.Both of the catalyst 

materials are inexpensive in comparison with conventional catalysts such as palladium or platinum. In addition, the 

noble metals such as platinum group metals are now identified as human health risk due to their rapid emissions in 

the environment from various resources like conventional catalytic converter,jewellers and other medical usages. 

The Original Engine Manufacturer(OEM) catalytic converter was based on noble metal catalyst with honey comb 

ceramic substrate. Such that here also using ceramic substrate and coated with oxides of metals are Zno/Mno based 

catalytic converter reduce smoke emissions. The objective of this paper is to develop a low-cost three way catalytic 

converter to be used with the newly developed catalytic converter. Detailed review on ceramic coated catalytic 

converter and emissions test results have been presented with discussion. 
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INTRODUCTION 

As we know, air pollution is a big challenge for the world. Air pollution is not a national problem. India 

like developing countries air pollution is very big issue.  Air pollution due to industrial waste, automobiles and by 

the nature. But among that air pollution due to On road vehicles only 70% of total air pollution. So urgent control 

of automobile pollution and its bad effect is very necessary. We have several ways for controlling automobile 

pollution, but most effective way is by using catalytic converter in the automobile. In the modern world, the 

demand for non-renewable energy sources is increasing day by day due to modernization and mechanization. 

Demand for electricity and enormous increase in the number of automobiles has resulted in greater demand for 

petroleum products. The increasing demand for the petroleum based fuels has led to oil crises in the recent times. 

Therefore attention has been focused on developing the renewable or alternate fuels to replace the petroleum based 

fuels for transport vehicles.  Fossil fuels are still being created today by underground heat and pressure; they are 

being consumed more rapidly than they are being created. Insufficient quantities or unreasonable price of 

petroleum fuels deeply concerns us whereas the renewable energy is a promising alternative solution because it is 

clean and environmentally safe.Due to petroleum fuel, Pollution and accelerating energy consumption have already 

affected equilibrium of the earth’s landmasses and biodiversity.     

Since petroleum diesel and gasoline consist of blends of hundreds of different chemicals of varying 

hydrocarbon chains, many of these are hazardous and toxic. Carbon monoxide (produced when combustion is 

inefficient or incomplete), nitrogen oxides (produced when combustion occurs at very high temperatures), sulfur 

oxides (produced when elemental sulfur is present in the fuel), and particulates that are generally produced during 

combustion are other specific emissions of concern.  So it is time to search for its alternative fuels.There are several 

alternative sources of fuel like vegetable oils, biogas, biomass, primary alcohols which are all renewable in nature. 

Among these fuels, vegetable oils appear to have an exceptional importance as they are renewable and widely 

available, biodegradable, non-toxic and environment friendly. The alternative fuel that much closer to diesel engine 

is ‘biodiesel’.   

SELECTION OF MATERIALS 

 Biodiesel refers to a family of products made from vegetable oil or animal fats and alcohol, such as methanol 

or ethanol, called mono alkyl esters of fatty acids.  Study shows that, on the mass basis, biodiesel has an energy 

content of about 12% less than petroleum based diesel fuel. It reduces unburned hydrocarbons (HC), carbon 

monoxide (CO), and increase oxides of nitrogen (NOx) than diesel-fueled engine. It is a domestic, renewable fuel 

for diesel engine derived from natural oil like Neem oil. Biodiesel is environment friendly liquid fluid similar to 

conventional diesel fuel in engine tests, the power and fuel consumption.  
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Neem is a tree in the family ‘maliaceae’ which grows various parts in Bangladesh. It’s scientific name 

‘Azadirachtaindica’. The evergreen tree is large, reaching 12 to 18 meters in height with a girth of up to 1.8 to 2.4 

meters. The seeds have 40% oil which has high potential for the production of biodiesel. It has a higher molecular 

weight, viscosity, density, and flash point than diesel fuel. Neem oil is generally light to dark brown, bitter and has 

a strong odor that is said to combine the odors of peanut and garlic.   Neem comprises mainly of triglycerides and 

large amounts of triterpenoid compounds. It contains four significant saturated fatty acids, of which two are 

palmitic acid and two are stearic acid. It also contains polyunsaturated fatty acids such as oleic acid and linoleic 

acids. 

ZINC OXIDE 

 Zinc oxide is an inorganic compound with the formula Zno.Zno is a powder that is insoluble in water,and it 

is widely used as an additive and catalyst.It occurs naturally as the mineral zincite,but most zinc oxide is produced 

synthetically.The structure of zinc oxide is most stable at ambient conditions. Zinc oxide is relatively soft 

material.The other names for zinc oxide are zinc white,calamine,philosopher’s wool,Chinese white,flowers of zinc. 

Table.1.Properties of zinc oxide and Manganese oxide 

PROPERTY Zinc oxide(ZnO) Manganese oxide(MnO) 

Molar mass 81.408 g/mol 70.937 g/mol 

Appearance White Green crystals 

Density 5.606 g/cm 5.43 g/cm 

Melting point 1945 °C 1945 °C 

Boiling point 1945 °C 2972 °C 

Thermal conductivity 35 W/Mk 11.7 W/Mk 

Solubility in water Insoluble Insoluble 

MANGANESE OXIDE 
 Manganese oxide is an inorganic compound with chemical formula Mno.It forms green crystals.The 

compound is produced on a large scale as a component of fertilizers and food additives.Manganese oxide 

undergoes the chemical reaction typical of an ionic oxide.Manganese oxide works as a good catalyst material in 

increasing chemical reaction.It withstands high temperature in high temperature ambient conditions.It reduses the 

calcination process. 

Table.2.Properties of Neem oil 

Properties Diesel Neem oil Biodiesel 

Density (gm/cc) 0.84 0.61 0.878 

Kinematic viscosity 

(Centistokes) 
4.0 5.96 24.14 

Calorific value 

(Mj/kg) 
45 98.15 26.25 

COATING PROCESS AND EXPERIMENTAL SETUP: 

  
Figure.1.Coating process Figure.2.Experimental setup 
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PERFORMANCE AND EMISSION 

   

Graph.1.Load vs break 

power 

Graph.2.Load vs specific fuel 

consumption 

Graph.3.Exhaust gas 

temperature 

 

   
Graph.4.Break power vs co Graph.5.Break power vsUBHC Graph.6.BreakpowervsNox 

CONCLUSION FROM PERFORMANCE AND EMISSION PROFILES: 

1. From the performance profile biodiesel is having higher performance comparing to diesel due to its high heat 

release rate. 

2. Biodiesel is having lower HC and CO emission than diesel in both coating and without catalytic converter 

coating     

3. Due to its oxygen content in the catalytic material. 

4. Nox emission is high for the biodiesel comparing to diesel with and without coating due to its high 

temperature combustion. 
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