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ABSTRACT: Energy consumption is increasing very fast. In future the suppy of fossil fuel of the 

world will be reduced. The rate of the energy consumption is increasing. Suppy is decreasing. 

Resulting in inflation and lack of energy. This is called energy crisis. The alternate energy sources 

are required to fulfill for the future prosperity. The kusum oil was produced using a two stage 

esterification cum transesterification process as the free fatty acid content of the oil was high. The 

study can be concluded that kusum oil is promising feedstock for the production of biodiesel. 

Various types physical and chemical parameter of kusum oil and evaluate fatty acid methyl ester has 

been tested to confirm its conveniences as biodiesel fuel. The viscosity of kusum oil is very high. 

So it was reduced by transesterification process. 
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1.INTRODUCTION 

Biodiesel can be produced both edible and non edible seed like sunflower, rapeseed, palm, rubber 

seed etc. many vegetable oil are edible in nature, continuous use of this oil causes lack of food 

suppy[25]. Biodiesel is a monoalkyl ester that is produced through transesterification process. 

Transesterification process shows that the conversion of esters in the presence of acid and base as a 

catalyst [26]. In the production of biodiesel, the product is a mixture of fatty acid and glycerol. 

Methyl ester of vegetable oil is known as biodiesel [24]. Due to their low speed is becoming 

increasingly popular environmental impact and capacity as a green alternative fuel for diesel engine. 

Biodiesel cannot be used for purely for combustion due to high viscosity and low calorific value [1]. 

There are various benefits of biofuel on fossil fuel. Biofuel is a clean resource of energy because it 
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controls the insignificant quantity of sulphur, ash, nitrogen. They produce low emission of sulphur 

dioxide (SO2), nitrogen dioxide (NO2). In the first generation biofuel, [23] biodiesel from vegetable 

oils and bio-ethanol from plants. However due to lack of availability of permanent feedstock, an 

imbalance between society and food industry [2]. Diesel produced in biodiesel have similar 

properties from crude oil. It is biodegradable. The botanical name of kusum seed is scheichera oleosa 

[21]. The capacity of the kusum seed is 66000 tonns per year. In india 4000-5000 are collected. It is 

size very large and it is a long height and fast growing tree up to 35-40 feet. This is mainly found in 

sub himalaya in north. Flower fall from february to april and the produces fruit in june and july [20]. 

Kusum oil is extracted from the kusum seed and fatty acid profile shows that it is 40% unsaturated 

fatty acid and 53% saturated fatty acid. Due to high degree better oxidative stability of saturation is 

better [22]. Due to presence of less free fatty acid content [3]. Various type of vegetables oil sources, 

non edible oils are convenient for production of biodiesel. Because edible oil is already in demand 

and is very costly compared to diesel fuel [27]. Non edible oil source such as jatropha, karanjan, 

mahua, rice husk and tumba are identified as possible biodiesel source and correspond with other 

source [19]. Which has added benefits to the world tropical and subtropical areas as fast growth, 

high seed productivity [4]. After methylation fatty acid composition are characterized by GC/MS. 

The flash point of the biodiesel is higher than the diesel fuel but viscosity and density are found near 

diesel [18]. If the performance of biodiesel can be improved of the concentration of esters in 

biodiesel is lower [5]. On the use of biodiesel in the form of fuel in diesel [17]. The engines have 

seen a reduction in smoke, particle matter, sulphur and carbon compared to diesel, oxidation of 

hydrocarbon. Another option for reducing emission and improving thermal efficiency is oxygen 

content of fuel [6]. 

3.Transesterification 

Transesterification process, the seeds of non edible vegetable oil are that they contain high free fatty 

acid and are not convenient as a feed stock for the production of biodiesel by conventional alkaline 

transesterification method [16]. The transesterification reaction proceeds with catalyst or without 

catalyst by using primary or secondary monohydric aliphatic alcohols [7]. 

                   

3.1 Acid Esterification 

The kusum oil contains KOH/g of free fatty acids (FFA). This is higher than alkaline 

transesterification [15]. Hence acid esterification was performed to reduce the content of free fatty 

acid of the feed stock and methanol 6:1 molar ratio is used for esterification in the presence of 1% 

H2SO4 as a catalyst and resulting product obtained from acid esterification are separated by 

separated funnel at constant stirring [14]. 
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3.2 Alkaline Transesterification 

The process in which pottassium hydroxide (KOH) is dissolved methanol 6:1 is mixed in molar ratio 

and then in oil [28]. The reactants were heated and shaken together for 1 hour in reactor [13]. The 

resulting product was separated by separating funnel. The product was immediately extinguished 

with ortho phosphoric acid as a catalyst and take part in the reaction and conversion in the feedstock 

of biodiesel [30]. A light color after a few hours’ products biodiesel and glycerol were formed [12]. 

Settled on glycerol was dropped down and later. Water washing is used to reduce the level of 

methanol and free glycerol in the required EN 14214 standard compliance level and was adopted 

study and then completely washed with phosphoric acid [8]. The production of biodiesel is done by 

transesterification which is a process of using ethanol and methanol in the presence of catalyst such 

as KOH, NaOH, [29] chemically breaks oil and fat in ester and glycerol is take part in reaction to 

remove the glycerine which is a product of biodiesel production [1]. The reaction is carried out by 

different type of methanol to oil and different type of temperature [11]. The properties of fuel namely, 

density, kinematic viscosity, flash pour, pour point, water content, carbon residue, ash content, acid 

value and calorific value of kusum oil, kusum biodiesel and conventional diesel were determined as 

per standard assigned by ASTM for comparison with the latest American and European standards 

[3]. The process was continued until the decrease in weight of ester was constant. So the confirm 

the complete removal of unreacted methanol [10].  

2. CONCLUSION 

The production of biodiesel from kusum seeds, it will help commercializing the product and lack 

the import of crude oil will help our economy. We have reduced oil viscosity diesel without using 

any external power source. The viscosity of kusum oil was reduced by preheated to 100-1500 c. 

KOME is one of the potential feedstock for biodiesel production. 
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