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Abstract— Due to the increasing demand for fossil fuel and 

more liberation of pollutants in environment, a number of 

renewable sources of energy have been studied worldwide. 

Non-edible oil contains toxic components, which make them 

unsuitable for human consumption. An attempt is made to 

assess the suitability of vegetable oil for diesel engine 

operation, without any modification in its existing 

construction. Biodiesel is a clean and renewable fuel which is 

considered to be best substitution for diesel fuel. In order to 

achieve this, Biodiesel was prepared from the non-edible oil 

of mango seed by transesterification of the oil with methanol 

in the presence of NaOH as catalyst. The important fuel 

properties of biodiesel produced from mango seed oil, like 

viscosity, flash point, fire point, calorific value and emission 

should be found out to compare with the properties of Indian 

standard biodiesel for its use. 
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I. INTRODUCTION 

Biodiesel is simply a liquid fuel derived from vegetable oil 

and fats, which has similar combustion as regular diesel fuel. 

Biodiesel can be produced from straight vegetable oil, animal 

oil/fats, and tallow of waste cooking oil. Biodiesel is 

biodegradable, nontoxic, and has significantly fewer 

emissions than petroleum-based diesel when burned. 

Biodiesel is an alternative fuel similar to 

conventional or “fossil/petroleum” diesel. The process used 

to convert these oils to biodiesel is called trans-esterification. 

This process is described in more details. The largest possible 

source of suitable oil comes from oil crops such as soya bean, 

corn etc., At present, oil straight from the agricultural 

industry represent the greatest potential source, but it is not 

being used for commercial production of simply because the 

raw oil is too expensive. After converting it to biodiesel the 

price is too high to complete with petroleum diesel. Waste 

vegetable oil can often be obtained free or treated. One 

disadvantages of using waste oil is it must be treated to 

remove impurities like free fatty acids (FFA) before 

conversion to biodiesel. Biodiesel produced from waste 

vegetable/animals oil and fats can complete with the prices of 

petroleum diesel without subsidies. 

II. LITERATURE REVIEW 

Mr.K.Vijayaraj, A.P.Sathyagnanam Investigated the 

combustion and exhaust gas emission characteristics when 

the engine was fuelled with blends of methyl esters of mango 

seed oil and diesel. The optimum blend of biodiesel and diesel 

fuel, based on the trade-off of particulate matter decrease and 

NOx increase, was a 20/80 biodiesel/diesel fuel blend. The 

retarded timing reduced the time for combustion to occur in 

the cylinder, reducing the peak pressures and temperatures 

that enhance the formation of NOx emissions. It is used 

artificial neural network for analyzing and predicting the 

performance and exhaust emissions from diesel engines. 

III. BIODIESEL PREPARATION 

A. Biodiesel 

Various researches have discussed fairly extensively, the 

advantages of using vegetables oil as diesel, such properties 

include liquid nature for transport, heat content, and that they 

are renewable and readily available. Through there are some 

disadvantages such as higher viscosity, lower volatility and 

the reactivity of unsaturated hydrocarbon chain, Vegetable 

oils cannot often be used directly as an energy source in an 

engine due to the higher level of viscosity, the lower volatility 

and the reactivity of the unsaturated hydrocarbon chains 

within oils. Direct use of vegetable oils has been deemed 

unsatisfactory as due to the high viscosity, Free Fatty Acid 

(FFA) content and the matter of carbon deposits, their use has 

been limited to a considerable extent. Many technologies and 

methods have been employed to try and reduce the viscosity 

of the oil. 

B. Collection of Mango Seeds 

Initially the seeds of the plants are collected from the grown 

tree, they are selected in that a way that exist homogenous in 

size. Seed collection is done during the ideal period that the 

maximum oil content is obtained for extraction.  

 

C. Drying Process 
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The collected seeds of the plants are dried in son for about 

two days; seeds are maintained within particular period of the 

day in exterior because it is undesirable to keep them in cold 

environment. 

D. Extraction Process 

After the seeds are dried sufficient by we extracted the oil by 

using the mango seeds. We used mango to get the oil from 

the seed. Normally if we use 1kg we can get 0.8 liters of oil. 

Then the remaining filtered by products can be used for 

medicinal purposes. 

E. Raw Materials Required 

1) Mango seed oil 

2) Lye (catalyst) 

3) Methanol 

F. Transesterification Process 

The process of producing the biodiesel through chemical 

reaction is of many types. We are using trans-esterification 

process in our pilot biodiesel plant. This process involves 

vegetable fats from oil begin reacted with short-chains 

alcohols (like methanol or ethanol).The alcohol used should 

be of low molecular weight. The alcohol we used for the 

biodiesel preparation is methanol. The Transesterfication 

process consists of oil fats, base catalysts (NaOH or KOH) 

and alcohol (methanol or ethanol) react together to form the 

biodiesel and byproduct glycerin. 

The biodiesel and the glycerin are formed by the 

above reaction. The biodiesel is formed in dark color and get 

deposited at the bottom. The glycerin is formed in white or 

light yellow color and float at the top of biodiesel. The top 

layer glycerin is removed and the biodiesel is collected. The 

process of converting the oil to biodiesel is called trans-

esterification process. This process is long time process but it 

a simple process. The glycerin is formed because the oil fats 

are included in the ester family when they react with 

methanol or ethanol they form methyl or ethyl esters and a 

new alcohol called glycerol commonly called glycerin is 

formed. The used cooking oil can also be used to produce the 

biodiesel. 

IV. RESULTS & DISCUSSION 

The following section illustrates the results obtained from the 

performance and emission characteristics of the CI engine. 

The variation of specific fuel consumption with brake means 

effective pressure (bmep). 

 
Fig. 1: 

 
Fig. 2: 

 
Fig. 3: 

 
Fig. 4: 

 
Fig. 5: 
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Fig. 6: 

 
Fig. 7: 

 
Fig. 8: 

V. CONCLUSION 

In the present investigation, the performance, emission and 

combustion characteristics of a direct injection, compression 

ignition engine fueled with mango seed oil have been 

analyzed and compared with diesel fuel. The biodiesel is 

produced from raw mango seed oil by a method of trans-

esterification.  The performance and emission characteristics 

of single cylinder diesel engine using Mango seed oil with the 

addition of cerium oxide and cuprous oxide nanoparticles are 

investigated to evaluate the emission reduction potential on 

the single cylinder CI engine. The brake thermal efficiency of 

neat diesel is higher than diesel-biodiesel-ethanol blends at 

all the loads and a small improvement is observed with the 

addition of cerium oxide and cuprous oxide with diesel 

ethanol blends. 

REFERENCES 

[1] K. Velmurugan, A.P. Sathiyagnanam. 2015. Impact of 

antioxidants on NOx emissions from a mango seed 

biodiesel powered DI diesel engine. 

[2] T. Pushparaj, P. P. Shantharaman, D. John Panneer 

Selvam.  2015.  Effect of Blending Nano additive with 

Cashew Nut Shell Liquid Bio-oil on Performance, 

Combustion and Emission Characteristics of Four Stroke 

Diesel Engine – An Experimental Study. 

[3] K. Vijayaraj, A.P. Sathiyagnanam. 2015. Experimental 

investigation of a diesel engine with methyl ester of 

mango seed oil and diesel blends. 

[4] Anand M. Joshi, Prof. R.D. Shelke, Prof.H.N.Deshpande 

and Dr. S.N.Bobade. 2017. International Engineering 

Research Journal Experimental Determination of 

Performance Characteristics for Cotton-seed oil 

Biodiesel with Cerium Oxide Nanoparticles. 

[5] A. P. Sathiyagnanam, M.Muthukumar.2014. Study of 

Performance and Emission Characteristics of a Diesel 

Engine using Mango Seed Methyl Ester with 

Nanoparticles. 

[6] S.Karthikeyan, Dr. P.Karuppuswamy.2016. Review on 

performance and emission characteristics of various 

biodiesel blends. 

[7] U. Vignesh, Kumaran. P. 2016. Experimental study on 

Engine Performance and Emission using Biodiesel 

Blend with diesel Additives for Industrial Engine 

Applications.  


