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Abstract—Waste cooking oil which has been reused again and 
again in roadside food stalls and dhabas after a certain 
number of times is not fit to be used and is generally 
discarded. Due to the consecutive process of deep frying, there 
are many chemical reactions which take place and degrade 
the oil. This leads to the loss in quality of oil and becomes 
darker in colour, off-flavoured and contains no nutritional 
properties. Many health risks are also related to the recycling 
of waste cooking-oil for food preparation. Thus, to put this 
waste to better use, acidic transesterification method was 
developed to convert it into biodiesel. The oil was 
transesterified using hydrochloric acid, methanol and toluene. 
Physical and chemical properties like colour, odour, physical 
state, specific gravity, refractive index, pH, free fatty acids, 
iodine value etc were determined and compared with the 
ASTM standards. Most of the parameters were within the 
expected range. GC-MS analysis was performed to detect the 
fatty acid composition of the biodiesel samples. Acid-catalysed 
transesterification was found to be an effective method for 
utilizing waste oil and producing useful biodiesel.  

1. INTRODUCTION 

The world is facing several environmental issues today. The 
top most distressing and worrying issues regarding 
environment are energy crisis and the global warming. The 
foremost reason for global warming is the quick usage of non-
renewable energy source assets [1], which thus commits to 
global crisis of energy and an increase in petroleum and oil 
costs [2]. Around 80% is the worldwide energy appeal, which 
is mainly reliant on petroleum derivatives alone, prompting 
environmental change, genuine medical problems and 
ecological contamination [3]. Hence for conquering these 
serious issues, it is necessary to find or discover some 
different sources for the creation of non-renewable energy 
sources [4]. As substitutes of petroleum products, there are 
numerous different renewable fuel sources, which might be 
chosen to defeat the energy sector perceptivity for example 
tidal, wind or sun powered assets [5]. 

Fuels derived from the biomass known as biofuels are an 
alternative for opposing energy emergency. Biodiesel or 
biofuel are known as an alternative fuel just like traditional or 
‘fossil’ diesel [6]. Biodiesel can be prepared from different 
vegetable oil, animal oil/fat or tallow and waste cooking oil 
are mostly a mixture of fatty acid methyl esters (FAMEs). The 
method used for the conversion of these oils to biodiesel is 
known as transesterification. Though oil straight from the 
agricultural industry represents the greatest potential source, it 
is not being produced commercially simply because the raw 
oil is too expensive. After the cost of converting it to biodiesel 
has been added on, it is simply too expensive to compete with 
fossil diesel. Waste vegetable oil can often be sourced for free 
or already treated for a small price. The waste cooking oil 
must be treated before conversion to biodiesel to remove 
impurities. The result is Biodiesel produced from waste 
vegetable oil can compete with fossil diesel. The waste 
cooking oil which has been reused many times is generally 
discarded without any treatment, which in turn pollutes 
theenvironment. Many health risks are also related to the 
recycling of waste cooking oil for food production. Thus, 
transesterification method was developed to convert this 
reused waste cooking oil to biodiesel.  

Biodiesels are classified into 3 generations. “First 
generation” or original biodiesels acquired from sources, for 
example, oils from vegetables and animals were mainly 
utilized in beginning. In any case, there are numerous adverse 
circumstances of utilizing food crops as options for biofuel, 
because of utilization of land, water for water system or 
irrigation and high cost and deficiency of nourishment [7]. 
Biodiesel was mostly formed from waste cooking oil and plant 
oils because of the occupancy of high percentage of 
triacylglycerols (TAGs), which are fundamental for the 
production of biodiesel. Issues related with oil originated from 
fuel source for the production of biofuel has made ready for 
"second generation” or age of biofuels [8]. They are 
basically created from non-edible material biomass, for 
example, woody yields, paddy straws, backwoods deposits, 
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