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Abstract— Chicken fat feedstock was used for the production 

of biodiesel in a two-step transesterification process due to its 

high free fatty acid (FFA) of 4.16%.The first step in the 

process called esterification. The transesterification reaction 

is the second step and was carried out using potassium 

hydroxide as catalyst with methanol. The effect of various 

process parameters such as reaction temperature, time and 

catalyst concentration on biodiesel production were 

investigated. Properties like density, specific gravity, 

kinematic viscosity, cloud point, pour point, flash point, 

cetane number, iodine value and saponification value were 

determined. These values compared favorably with ASTM 

(American Society for Testing and Materials) standards. 

Hence, chicken fat has the potential for the production of 

biodiesel. 
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I. INTRODUCTION 

In the twenty-first century, the atmospheric carbon dioxide 

level is 30% higher than the pre-industrial era. In 2011, the 

global transport sector had a 28% energy share and accounted 

for almost a quarter of the world’s carbon dioxide emissions. 

Carbon dioxide is the major greenhouse gas contributing to 

global warming and ocean acidification; hence, triggering 

concern worldwide. 

Energy demand will still increase considerably in 

the upcoming years due to population growth and gradual rise 

in living standards, especially in developing countries. Thus, 

needs should double by 2050. . To satisfy this demand, the 

energy sources will become more complementary than 

competitive. Hydrocarbons will play a major role in the 

future, particularly in the transport and petrochemical sectors. 

They will remain difficult to substitute in the short and 

medium terms. 

Biodiesel is an alternative fuel similar to fossil 

diesel, being possible using it alone or in blends with fossil 

diesel. It is simple to use, biodegradable, non-toxic and, as it 

is 2 essentially free of sulphur and aromatics, allows a 

significative reduction of atmospheric emissions, namely, of 

carbon compounds. 

The aim of the present work was to study the 

transesterification of chicken fat, by focusing on the influence 

of the reaction variables: stirring rate and temperature, and 

their influence on the quality of the obtained product. 

II. APPARATUS & CHEMICALS USED 

Thermometer, electric weighing balance, water bath with 

shaker, beakers, flasks,  stirrer, syringe,  others include, 

separating funnel,  flash point tester, cloud and pour point 

bath, viscometer bath and stove. The reagents used were 

sulfuric acid, methanol, potassium hydroxide, distilled water, 

phenolphthalein and chicken fat. 

III. METHODOLOGY 

The most common way to produce biodiesel is through a 

transesterification reaction; also called alcoholysis, the 

transesterification is a three-step reversible reaction that 

converts the initial triglycerides into a mixture of esters 

(biodiesel) and glycerol, in the presence of a catalyst. During 

the transesterification reaction, the triglycerides are 

converted, step by step, into diglycerides, monoglycerides 

and glycerol; at each step, one mol of ester is produced. 

 

 
Fig. 1: Transesterification Reaction of Triglycerides 

IV. PRETREATMENT OF THE CHICKEN FAT (ESTERIFICATION) 

The chicken fat was bought from poultry. It was then taken to 

the Laboratory. The free fatty acid (FFA) of the chicken fat 

was determined and found to be 4.16%. This value must be 

treated to reduce it to ≤ 3% before the transesterification. The 

chicken fat was dissolved using a stirrer at 60˚C for 30 

minutes after which it was cooled for another 30 minutes. The 

mixture was inserted into a water bath with a regulated 

temperature of 60˚C and a speed of 300 rpm and timed for 1 

hour 20 minutes. At the end of the pretreatment, the mixture 

was poured into a separating funnel and left there to settle 

overnight. Three layers were observed; the upper layer is the 

methanol, the middle layer is the water and the underneath 

layer is the chicken fat. 
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V. TRANSESTERIFICATION 

Fat oil poured into a 250ml beaker. The catalyst concentration 

of 0.50% was weighed using an electric balance. The catalyst 

was added to the alcohol and it is stirred until it was 

completely dissolved, forming a mixture of methanol and 

hydroxide. This was then transferred unto the fat in the 

conical flask, then heated to 30°C for 60 minutes in a water 

bath at a speed of 300 rpm. 

This reaction has been the subject of intensive 

research due the various applications of its products. It 

includes synthesis of polyesters for the polymer industry, 

hardening of resins for the paint industry and production of 

biodiesel as an alternative diesel fuel. 

 
Fig. 2: Block Flow Diagram used in the Transesterification 

Process during the Experiment 

VI. SETTLING 

The chicken fat is settled for 8-10 hours, so that chicken fat 

leaves remaining oil which got absorbed during heating 

process. 

 

Fig. 3: Settling Process 

VII. SEPARATION 

In this we get 80% of biodiesel and 20% of glycerine. 

VIII. WASHING & DRYING OF THE BIODIESEL 

Warm water of between 45˚C and 50˚C was passed through 

the esters which allowed soluble material, excess catalyst and 

other impurities stocked to the water and settled to the bottom 

of the vessel. The water was removed from the vessel 

periodically until the wash water was clearly drained out. 

Drying was done by heating slowly to about 110˚C until all 

moisture present was evaporated. 

 
Fig. 4: Washing & Drying Of Biodiesel 

IX. ADDITION OF ADDITIVE-ETHYLHEXYL NITRATE 

After washing and drying process we get pure biodiesel, This 

biodiesel can be used in engines by mixing with diesel and 

making a blend. In order to accelerate the properties of the 

biodiesel an additive EHN (Ethylhexyl nitrate) is added. 

Addition of EHN helps in increasing the efficiency of the 

biodiesel. Increase in the efficiency is a advantage for an 

biodiesel user. 

X. CHARACTERIZATION OF THE PRODUCE BIODIESEL 

The following parameters were analyzed for ease of 

comparison with ASTM standard.  Density, cloud point, 

flashes point, viscosity and pour point. 

XI. RESULTS 

A. Fuel Characteristics 

 

Test 

Description 

Ref. 

Std. 

ASTM 

6751 

Reference Diesel Chicken fat oil biodiesel blends + 5%EHN 

Unit Limit B00% B6% B12% B18% B24% 

Density D1448 gm/cc 0.800-0.900 0.830 0.832 0.833 0.835 0.836 

Calorific value D6751 MJ/Kg 34-45 42.50 42.42 42.31 42.18 42.03 

Cetane no. D613 - 41-55 49.00 49.45 49.73 49.90 50.13 

Viscocity D445 Mm2/sec 3-6 2.700 - -  2.96 

Moisture D2709 % 0.05% NA NA NA NA NA 

Flash point D93 °C - 64 67.00 76.00 86.00 95.00 

Fire point D93 °C - 71 - - - 102.0 
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Cloud point D2500 °C - -4 - - - 2.0 

Pour point D2500 °C - -9 - - - -1.0 

 Table 1:

      
Fig. 1: Effect of CO2 Emission 

From fig.1 B24 is better than B6, B12 B18 in case 

of carbon dioxide emission. 

 
Fig. 2: Effect of CO Emission 

From fig.2 B6 is better than B12, B18, and B24 in 

case carbon monoxide. 

 
Fig. 3: Effect of O2 Emission 

From Fig.3 All the blends give same outcome. 

 
Fig. 4: Opacity 

Opacity means transparency of the fuel. Biodiesel B00 has 

good transparency. 

 

 
Fig. 4: Brake Power 

Brake power is the power output of the drive shaft 

of an engine without the power loss caused by gear, transition 

friction, etc. 

From fig.4 all the blends have same brake power. 

 
Fig. 5: Indicated Power 

Indicated Power is defined as the power developed 

by combustion of fuel inside the engine cylinder. 

From fig.5 B24 has better IP. 

From above all the calculations and graph we 

observe that blend B24 is good 

XII. CONCLUSION 

The work we performed was a valuation of the poultry 

slaughtering wastes (chicken fat wastes). The results obtained 

are optimal in terms of biodiesel yield. The physic-chemical 

properties of the synthesized biodiesel oil meet well with the 

literature standards. Thus, it is suitable for use as an 

alternative fuel against the petroleum diesel, either by filling 

the tank with 100% of biofuel or by mixing it with oil based 

petroleum. 

The biodiesels obtained from chicken fat with EHN 

using the process described above have characteristics very 

similar to those described by the ASTM standards for 

biodiesel, and they can be used as alternative fuels to petro 

diesel use of biofuel and evaluating the environmental 

impacts as well as performance of engine. 

Hence various alternative methods for production of 

biodiesel must be searched which don’t leads to any harmful 

impacts and no compromise in the energy obtained. This lead 

us to foundation of extraction of biodiesel from waste fried 

oil. 
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