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Abstract— Biodiesel is a form of diesel fuel derived from 

plants or animals and consisting of long-chain fatty acid 

esters. It is typically made by chemically reacting lipids 

such as animal fat (tallow), soybean oil, or some other 

vegetable oil with an alcohol, producing a methyl, ethyl or 

propyl ester. By using biodiesel, we can protect the 

environment and begin to address climate change. Biodiesel 

sharply reduces major harmful pollutants, toxic gases such 

as NOx, CO, CO2, HC etc. Using it in place of fossil fuels 

cuts particulate matter and hydrocarbon emissions and 

various harmful gases by nearly half. Nonedible oil from 

Cashew nut shell (CNS) is reported to be feasible choices 

for developing countries including India where consumption 

of fuel is very high. CNS oil is relatively an inexpensive and 

available raw material for biodiesel production as India is 

one of the largest producers of cashew nut in the world. 

additives added in to the blends of biodiesel with diesel then 

they can enhance the quality of combustion and leads to 

complete combustion. Diethyl ether, ethanol, methanol, and 

n-butanol can be used as biodiesel additive because of their 

higher oxygen content. nanoparticles as additive in biodiesel 

has emerged as a new promising fuel additive for achieving 

improvement in the performance and level best reduction of 

exhaust emission. Biodiesel fuel filter blockage problems 

occur even though the biodiesel's cold flow properties (CFP) 

filter clogging problems, viscosity, air quality, etc. Hence, it 

is todays need to reduce harmful pollutants which is 

generate from diesel and use biodiesel with best additives 

and make biodiesel more eco-friendly. In the present work 

Cashew Nut Shell is produced by the Transesterification 

process. crystalline structure of nano additives is done with 

the help of X-ray Diffraction Technique (XRD). additives 

and nano particles sio2 and Al203 additives are blend with 

the help of ultrasonicator in CNS oil and comparison 

between the with and without nano additives in biodiesel. 

Using Nano additives in biodiesel to achieve best reduction 

of exhaust emission to improves air quality of the 

environment. 

Keywords: Biodiesel, Cashew Nut Shell, X-ray Diffraction, 
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I. INTRODUCTION 

Diesel is a liquid fuel that is used in diesel engines. It is 

commonly derived from crude oil, but there are also 

alternatives that are not derived from distilling petroleum 

fuel oil these are known as biodiesel, biomass to liquid 

(BTL) diesel and gas to liquid (GTL) diesel. 

Diesel has a mix of carbon chains between 8 and 

21 carbon atoms per molecule. Diesel fuel quality is 

measured by its Cetane number. A higher cetane number 

indicates that the fuel ignites more readily when sprayed 

into hot compressed air. Biodiesel has different solvent 

properties than Petro diesel and can degrade natural rubber 

gaskets and hoses at a faster rate. In addition to cars, 

biodiesel is also being employed in railways, aircrafts and as 

heating oil. Biodiesel can also be used to clean up oil spills 

because of its ability to significantly dissolve crude oil, 

depending on the source of the fatty acids. Biodiesel concept 

was introduced by scientists E. Duffy and J. Patrick in 1853. 

Biodiesel is a cleaner alternative to diesel as it has 

significantly less emissions and is completely renewable. 

The cashew tree consists of the cashew nut fruit 

(which is a curved edible seed, housed in a honeycomb-like 

shell), the apple, leaf and bark. The fruit consists of an outer 

shell, inner shell and the kernel. The thickness of the cashew 

nut shell is about 1/8 in. (0.32 cm). The soft honeycomb 

matrix, in between the outer and inner shell, contains a dark 

brown liquid, which is known as cashew nut shell liquid 

(CNSL). Cashew nut shell oil is not edible, and hence it can 

be used as a viable alternative to diesel. Cashew nut shell 

biodiesel is prepared by conventional transesterification 

process. 

Additives in diesel/biodiesel blends are found to 

improve the combustion characteristics. Improved 

combustion stability, reduced deposit buildup, shorter 

ignition delay, emissions such as nitrogen dioxide carbon 

monoxide, particulate matter etc. will be reduced when 

fueled with biodiesel additives. addition of nanoparticles can 

improve the performance and combustion of biodiesel. The 

presence of the particles also increases fuel-air mixing in the 

fuel, which leads to more complete burning and reduce the 

exhaust emission in environment. Enhancing the biodiesel 

performance, quality, more ecofriendly biodiesel and 

overcome the problems such as viscosity, impurities in 

biodiesel, impact of climate change on biodiesel etc. so there 

is need of best additives in biodiesel is arising so various 

additives and nano additives plays important role to get 

elegant quality of biodiesel. 

II. METHODS AND METHODOLOGY 

A. Methodology Adopted for Work 

The nut has a shell of about 1/8-inch thickness inside which 

is a soft honeycomb structure containing a dark reddish-

brown viscous liquid. It is called the cashew shell liquid, 

which is the pericarp fluid of the cashew nut. 
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Fig. 1: Cashew nut shell oil 

From – India mart ...www.google.com 

 Transesterification process is used to prepared 

Cashew nut shell biodiesel. In the transesterification process 

a glyceride reacts with an alcohol (typically methanol or 

ethanol) in the presence of a catalyst forming fatty acid alkyl 

esters and an alcohol. CNS oil is taken to make biodiesel. 

After the transesterification process production of biodiesel 

is done. 

B. Additives used in Non-Edible Biodiesel 

1) Methanol  

Methanol has other name methyl alcohol.  Chemical formula 

of methanol is CH₃OH. A polar solvent, methanol acquired 

the name wood alcohol because it was once produced 

chiefly by the destructive distillation of wood. Today, 

methanol is mainly produced industrially by hydrogenation 

of carbon monoxide. As per literature methanol as 

an additive to the diesel-biodiesel blends prominently 

improved brake power, decreased brake specific fuel 

consumption (BSFC) and increased brake thermal efficiency 

(BTE) of the engine 

2) Diethyl Ether (DEE) 

Diethyl ether, or simply ether, is an organic compound It is a 

colorless, highly volatile flammable liquid. Formula of 

diethyl ether is (C2H5)2O. 74.12 g/mol is molar mass of 

ether. Ether has density about 713 kg/m³. as per literature 

very encouraging result have shown by this additive Based 

on the emissions, reduction in CO, CO2, PM, NOx and 

UHC for diesel fuel and minimum increase in NOx for 

biodiesel blended with additives.so ether additive given 

good significance result in biodiesel quality.  

C. Nano Additives used in CNS biodiesel 

1) Silicon dioxide (Sio2) 

Silicon dioxide, also known as silica, chemical formula of 

SiO₂, most commonly found in nature as quartz and in 

various living organisms. In many parts of the world, silica 

is the major constituent of sand. Molar mass of silicon 

dioxide is 60.08 g/mol. Density of Sio2 is2.65 g/cm.Sio2 

nanoparticles has boiling point 2,230 °C. 

Silicon dioxide nano additives will be use in CNC 

biodiesel to improve the characteristics of biodiesel. To 

reduce the exhaust emission and achieve good quality of 

biodiesel is the main focus of this study.  

 
Fig. 2: Silicon dioxide nano additives powder. 

From-Wikipedia.www.google.com 

2) Aluminum Oxide (Al2O3.) 

Aluminum oxide or aluminum oxide is a chemical 

compound of aluminum and oxygen with the chemical 

formula Al2O3. 101.96 g/mol is a molar mass of aluminum 

oxide. density of Al2O3 is 3.95 g/cm³. Nano additives will 

be used in biodiesel to get the better performance in exhaust 

emission of biodiesel.  

 Scope of this study is to understand the effects of 

nanoparticles in the exhaust emission. To overcome the 

issues on the environmental pollution caused due inclusion 

of nanoparticles in diesel and biodiesel fuels 

III. EXPERIMENTAL STUDY 

A. Experimental Set up 

CNS oil is taken for making biodiesel. After the 

transesterification process production of biodiesel is done. 

As per the literature review the additives such as methanol, 

ethanol, diethyl ether etc. given the good result in exhaust 

emission of biodiesel and improves the various 

characteristics of biodiesel. Biodiesel characteristics are 

found by using the various apparatus like bomb calorimeter, 

redwood viscometer, pensky martin’s apparatus, ignition 

quality tester, etc.  Bomb calorimeter is used to find the 

calorific value of CNS biodiesel. redwood viscometer used 

to find out viscosity of CNS biodiesel. CNS biodiesel given 

the result as per American Society for Testing and Materials 

(ASTM) standards. Nano additives silicon dioxide (50 nm) 

and aluminum oxide (51nm) will be used for X-ray 

Diffraction (XRD) analysis technique. XRD analysis 

technique gives the nano powders of any sizes, and the 

observed changes in positions of diffraction peaks are used 

to make conclusions on how crystal structure and cell 

parameters changes with the change in nanoparticles size 

and shape. As per the literature Nano additives will add in 

biodiesel for blending purpose, ultrasonicate is physical 

technique to disperse agglomerated NPs in the base fluid. So 

nanofluid will be use in biodiesel for blending in proportion 

of biodiesel and 50 nm size of Nano Particles (NPs) will be 

taken as per required amount of biodiesel in the biodiesel 

aluminum oxide and silicon dioxide is being blend as per % 

needed in biodiesel and the comparative study between the 

with and without additives in biodiesel is done. To 

overcome the issues on the environmental pollution caused 

https://www.google.com/url?sa=i&url=https://en.wikipedia.org/wiki/Silicon_dioxide&psig=AOvVaw3RQMaaPrhgIiGkSTyT4dwB&ust=1586499204863000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNjhyabY2ugCFQAAAAAdAAAAABAD
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by conventional diesel. Find out alternate solution to 

increase the performance of biodiesel by using various 

additives and nano additives to help the environment 

pollution free and cost effective, more ecofriendly 

environment. 

1) Comparison of Performance of nano additives with 

biodiesel and nano additives without biodiesel. 

Comparative study will be done for different parameters like 

exhaust emission, cetane number biodiesel, viscosity, 

ignition quality, cost effective, eco-friendly. On the basis of 

comparison, we can calculate that which NPs gives better 

quality of biodiesel and reduce the exhaust emission, 

environment friendly biodiesel.  

IV. RESULT AND DISCUSSIONS 

Using nano additives in CNS biodiesel and blend it properly 

with the help of ultrasonicate bath ultras nicator and 

comparison of with or without nano additives biodiesel it is 

the main theme of this study. To use silicon dioxide and 

aluminum oxide NPs in biodiesel to enhance quality of 

biodiesel for better result in reduction of toxic emission 

from biodiesel. 

To compare the performance of biodiesel with or 

without biodiesel with the help of various apparatus.  NOx 

emission, calorific value, cloud point, various characteristics 

of biodiesel can be analyzing. On the basis of this analysis 

will get result which nano additives enhance the quality of 

CNS biodiesel and attentive biodiesel for better 

environment. 

V. CONCLUSIONS 

CNS biodiesel is inexpensive and easily available, but need 

of future is to enhance the quality of CNS biodiesel. many 

additives improve the performance, characteristics, emission 

standard of biodiesel. Now a day’s nano additives play very 

elegant role in the field of biofuel.   

 Aluminum oxide and silicon dioxide are the nano 

additives are using in biodiesel as a nanofluid and 

comparison study between the with or without NPs will be 

obtained. 

 The final outcome will be which NPs gives the 

better result in reduce the emission standards of biodiesel, 

attentive biodiesel, cost effective, eco-friendly CNS 

biodiesel etc. And total output will be obtained more 

sufficient environment friendly biodiesel in every manner. 
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