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Abstract— An increasing demand of fossil fuels has being a 

critical problem for us. The natural resources of fossill fuel 

are dwindling day by day. Biodiesel that may called natural 

fuel may be a good source or substitute for fossil fuel in 

future. Biodiesel can be produced from non-edible oil like 

Jatropha curcus, pongamia pinnata, Madhuca indica, 

Gossypium arboreum, Simarouba glauca etc. and more. 

There is a best source as a raw material that is Calophyllum 

inophyllum (honne) oil for biodiesel production. As it is an 

evergreen tree and grows along the coastal area. Our study is 

focused on the collection of seeds and oil extraction then 

proceed for biodiesel production. The physical properties like 

acid value, density, Calorific value, Flash point, Fire point 

and Moisture, Viscosity shows of calophyllum methyl esters 

the physico-chemical parameters showed that Calophyllum 

may works as a sustainable feedstock for biodiesel production 

that is equivalent to fissile fuel. 

Keywords: Calophyllum oil, free fatty acid, esterification, 

Tran- esterification etc. 

I. INTRODUCTION 

The concept using vegetable oil as a fuel dates back to 1895 

when Dr. Rudolf Diesel developed the first diesel engine to 

run on vegetable oil. Rudolf Diesel Stated: “The use of 

vegetable oil for engine fuels may seen in significant today. 

But such oil may become in source of time as important as 

petroleum and the coal tar products of the present time 

Biodiesel is a natural and biodegradable fuel defined as 

mixture of fatty acid methyl or ethyl esters derived from 

vegetable oil or animal fats and it is used in diesel engines 

and heating systems. Thus this fuel could be considered as 

mineral diesel substitute that having an advantage of 

reduction greenhouse gases because it is renewable 

resource1. 

Mostly biodiesel is prepared from oils like 

soyabean, sunflower, rapseed etc. throughout the world. 

Depending on the weather and soil conditions, different 

nations looking into various feedstock or vegetable oils for 

diesel fuel substitute; soyabean oil in USA, sunflower and 

rapseed oil in Europe, palm oil in Malaysia and coconut oil 

Philippines are being considered as a substitutes for diesel 

fuel seed oil .As the extracted oil could not be used directly 

in diesel because of its higher viscosity. High viscosity of 

pure vegetable oil would reduce the fuel atomization and 

increase the fuel spray penetration, which would be 

responsible for high engine deposits and thickening of 

lubricating oil. 

The use of chemically altered vegetable oil that is 

biodiesel does not require modification in engine or injection 

system or fuel lines and is directly possible in any diesel 

engine. Biodiesel can be produced from vegetable oils or 

animal fats via trans esterification. The trans esterification is 

the reaction between oil and fat, with a short chain alcohol 

(methanol, ethanol, and propanol) in the presence of suitable 

catalysts, as they give high production yield. Why 

Calophyllum Methyl Esterl.: Calophyllum is a species of 

family Guttifereae (Clusiaceae), native to India, East Africa, 

Southest Asia, Australia and South Pacific. Commonly it is 

called as ‘Indian laurel’, Alexandrian Laurel, Beach 

calophyllum, Beauty leaf, Pannay tree, Sweet Scented 

Calophyllum (in English), Pongnyet, Burmese, Hawaii, 

Kokani, Nagachampa, (in Marathi), Sultan Champa, Surpan 

(in Hindi), Nagam, Pinmai, Punnagam, Punnai, Pinnay, 

Namere (in Tamil), It is a broad leaved evergreen tree 

occurring as a littoral species along the beach crests, although 

sometimes occurring inland and adjacent lowland forest. It 

has been widely planted throughout the tropics and is 

naturalized in the main Uses: The total Calophyllum 

inohyllum Linn tree has got excellent medicinal properties. 

II. PROBLEM STATEMENT 

 Experimental investigation of callophyllum methyl ester 

blended with fossil fuel and turmeric as additive. In 

today’s world the maximum energy production is 

dependent on Fossil fuels but it not present in abundance 

and Is very scarce as it is rapidly Utilized by Mass in all 

these ctors where energy production is required. The 

fossil fuels Belong to the Non-renewable family hence it 

will soon get depleted and we’ll have to use an Alternate 

source and the best suitable alternate source is Biodiesel-

Biodiesel is non-toxic fuel, is monoalkyl ester of long 

chain fatty acid derived from renewable feed stock like 

vegetable oil, animal fats etc. 

 Biodiesel burns like Petroleum diesel but it involves 

regulated pollutants as it is made up of vegetable oil. The 

reare various sources feed stock available from which 

biodiesel can be Produced Such that plant oil, waste oil, 

high fatty acid oil. In these particularly plant oil has 

Various Types such as Jatropha, karanja, Neem, 

Callophyllum, Cotton, Rubber, Sunflower, Castor, 

Ricebean, Palm, Soya etc. Among the various feed stock 

available we select Callophyllum seed as a feed stock due 

to non-edible waste oil having 55% of oil content in their 

seeds which is maximum among stall the other plant 

seeds. 

III. OBJECTIVES 

Objective of this of this project is to find the best suitable 

alternate fuel for diesel. 

 The main objective of our project is to find are new able 

energy source which has performance near to diesel or 

has better performance than diesel. 
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 The prime focus is to find a vegetable oil as an additive 

to diesel which has high certain number, also which is 

non-edible, waste, lower cost, wild forest tree or plant. 

 It can be easily blended with the diesel and are less 

polluting and nonhazardous to environment than diesel 

which have cost less earth on the diesel. The aim is to 

easily manufacture biodiesel and economical. 

IV. SCOPE 

A. Need for Alternate Fuels 

Fossil fuel is the prime source for production of energy which 

is the most Fundamental Requirement for human existence. 

Hence fossil fuels are used rapidly and the consumption Rate 

is so high that these fossil fuels at the brink of ending. Fossil 

fuels have prime pollutants as carbon chains which are 

responsible for danger Environmental phenomenon like 

Global warming, Greenhouse effect etc. Out of all the 

alternative savail able, bio-diesel obtained from vegetable oil 

spromises to be more eco-friendly when compared to diesel. 

Finding a sustainable fuel is the top priority of any country 

now a days but the properties of the alternative fuel should be 

comparable to fossil fuels. Bio-diesel is one of these 

sustainable fuels that is non-petroleum based, consisting of 

alkyl esters derived from either trans-esterification of 

triglycerides obtained from vegetable oils or esterification of 

free fatty acids from animal fats with short-chained alcohol. 

V. METHODOLOGY 

Bio-diesel feed stock as callophyllum- Callophyllum is non-

edible, waste, lower cost, wild forest tree having higher 

Saturated   fats having the seeds contain 50 to70% oil and 

matured tree may Produce 1 to10 kg oil Peryear depending 

upon productivity of tree and the Efficiency of extraction 

process the tree grows based in direct sunlight annual Yield 

of 20-100 kg per tree of whole fruit shave been reported the 

oil from the 

Seeds has been traditionally used for medicine and 

cosmetics and it is today Being produced commercially and 

it is also used for cooking at tribal areas Hence it is widely 

planted. Oil contains benzoic and oxi-benzoic acids. Small 

Amount of vitamin F and phosphor – aminolipids come along 

with glycerides And saturated fatty acids the resh seed sare 

collected from while region of Kokanee (dapoli, ratnagiri and 

harihareshwar ) of Maharashtra state India. 

A. Bio-diesel feedstock as callophyllum 

Callophyllum is non-edible, waste, lower cost, wild forest 

tree having higher saturated  fats having the seeds contain 50 

to 70% oil and matured tree may produce 1 to 10 kg oil Per 

year depending upon productivity of tree and the efficiency 

of extraction process the tree grows based in direct sunlight 

annual yield of 20-100kg per tree of whole fruits have been 

reported the oil from the seeds has been traditionally used for 

medicine and cosmetics and it is today being produced 

commercially and it is also used for cooking at tribal areas 

hence it  is widely planted. Oil contains benzoic and oxi-

benzoic acids. Small amount of vitamin F and phosphur-

aminolipids come along with glycerides and saturated fatty 

acids the resh seeds are collected from while region of 

kokanee (dapoli, ratnagiri and harihareshwar) of Maharashtra 

state India. 

 
Fig. 1.4.1: Callophyllum seedling 

 
Fig. 1.4.2: Matured tree of Callophyllum 

 
Fig. 1.4.3: Flowers of Callophyllum 

 
Fig. 1.4.4: Premature fruit bunch 
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Fig1.4.5: Dried fruit 

 
Fig. 1.4.6: Fresh fruit with shell 

B. Definition of Biodiesel  

Vegetable oil methyl esters, commonly referred to as 

“biodiesel”, are prominent candidates as alternative diesel 

fuels. The name biodiesel has been given to trans-esterified 

vegetable oil to describe its use as a diesel fuel (Demirbas, 

2002). There has been renewed interest in the use of vegetable 

oils for making biodiesel due to its less polluting and 

renewable nature as opposed to conventional diesel, which is 

a fossil fuel that can be depleted (Ghadge and Raheman, 

2006). Biodiesel is technically competitive with or offers 

technical advantages over conventional petroleum diesel fuel. 

Vegetable oils can be converted into their methyl esters via a 

trans esterification process in the presence of a catalyst. 

Methyl, ethyl, 2-propyl, and butyl esters have been prepared 

from vegetable oils through trans esterification using 

potassium and/or sodium alkoxides as catalysts. The purpose 

of the trans esterification process is to lower the viscosity of 

the oil. Ideally, trans esterification is potentially a less 

expensive way of transforming the large, branched molecular 

structure of bio-oils into smaller, straight-chain molecules of 

the type required in regular diesel combustion engines. 

Biodiesel esters are characterized by their physical and fuel 

properties including density, viscosity, iodine value, acid 

value, cloud point, pure point, gross heat of combustion, and 

volatility. Biodiesel fuels produce slightly lower power and 

torque and consume more fuel than No. 2 diesel (D2) fuel. 

Biodiesel is better than diesel fuel in terms of sulfur content, 

flash point, aromatic content, and biodegradability (Bala, 

2005). The cost of biodiesels varies depending on the base 

stock, geographic area, variability in crop production from 

season to season, the price of crude petroleum, and other 

factors. Biodiesel is more than twice as expensive as 

petroleum diesel.  Most of the biodiesel currently made uses 

soybean oil, methanol, and an alkaline catalyst. The high 

value of soybean oil as a food product makes production of a 

cost-effective fuel very challenging. However, there are large 

amounts of low-cost oils and fats such as restaurant waste and 

animal fats that could be converted into biodiesel. The 

problem with processing these low-cost oils and fats is that 

they often contain large amounts of free fatty acids (FFA) that 

cannot be converted into biodiesel using an alkaline catalyst 

(Demirbas, 2003; Canakci and Van Gerpen, 2001). Biodiesel 

is an environmentally friendly alternative liquid fuel that can 

be used in any diesel engine without modification. There has 

been renewed interest in the use of vegetable oils for making 

biodiesel due to its less polluting and renewable nature 

compared with conventional petroleum diesel fuel. If the 

biodiesel valorized efficiently at energy purpose, so would be 

benefit for the environment and the local population, job 

creation, provision of modern energy carriers to rural com-

munities 

VI. SELECTION OF SEEDS  

We select a callophyllum plant seeds because of follow in 

reason Callophyllum methyl ester as it is evergreen tree and 

grows along coastal region. It is species of family 

‘Guttifereae’ native to India, East Africa, and Australia. 

Commonly called as ‘Indian Laurel’, Callophyllum (in 

English), Nagachampa (in Marathi) and Surpan (in Hindi). It 

mostly occurring inland and adjacent lowland forest. The tree 

is valued for its hardiness and beauty as an ornamental tree. 

Oil form nuts traditionally used for cosmetics and medicinal 

use. The nut kernel contains 50-70% of oil and mature tree 

produce 1-10 kg of oil depending on productivity of tree and 

efficiency of extraction process. 

VII. OIL EXTRACTION  

 Soxhelt apparatus is used for oil extraction process using 

n-heptane as solvent. 

 SOXLET APPARATUS  

To understand the use of soxhlet apparatus the soxhlet 

extraction process is the main essential process which is 

to be understood. Soxhlet extraction- The process of 

transferring the partially soluble components of a solid to 

the liquid phase using a Soxhlet extractor. The solid is 

placed in a filter paper thimble which is then placed into 

the main chamber of the Soxhlet extractor. The solvent 

(heated to reflux) travels into the main chamber and the 

partially soluble components are slowly transferred to 

the solvent. 

VIII. CONCLUSION 

In the present study, a series of experimental investigations 

have been conducted to explore the performance and 

emission characteristics with optimization of engine 

operation using diesel, callophyllum biodiesel, turmeric leaf 

oil and their specified blends with diesel fuel in direct 

injection single cylinder variable compression ratio multi fuel 

diesel engine 
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