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Abstract— Current research towards usage of diesel engines 

and reducing fossils fuels. There has been a worldwide 

interest in searching for alternatives to petroleum-derived 

fuels due to their depletion as well as due to the concern for 

the environment. The study done on one of the promising 

diesel alternative i.e. coconut oil is described. 
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I. INTRODUCTION 

Coconut oil is a commonly used as liquid biofuel that is clean, 

quite low-cost, easy to remove, non-toxic and aromatic. The 

coconut (flesh from a coconut) market worldwide is 

suffering. This is due to high means of transportation costs 

and also high efforts of labour in reaping the coconut, 

coordinated with low return. The consumption of coconut as 

biofuel, exactly for vehicles and generators on Islands in the 

pacific would nearly eliminate transport cost, however would 

not drastically increase return. The greatest costly phase of 

coconut oil production would be the cutting and drying of the 

coconut, which accounts for 43% of the value of a litter of oil 

produced. [1] Economically, Coconut oil yields a viable 

alternative to diesel fuels that would help encourage local 

markets and reduction incoming transport costs, though, 

considering outward transport costs and the high labour costs, 

this biofuel would not deliver a profitable resource to export 

worldwide. 

 Not only would coconut biofuel possibly help the 

country economically, but it would also help the 

environment. Present petroleum based diesel fuel has been 

create to yield an increase in global warming and pollution. 

Biofuel such as coconut oil has a much lower level of toxicity, 

yields far less harmful emissions to the environment, and is 

also biodegradable. [2] 

II. PRODUCTION PROCEDURE 

Biofuel is manufactured through a chemical reaction called 

transesterifcation or alcoholises. This reaction occurs 

between an alcohol such as methanol and a vegetable oil in 

the occurrence of a catalyst such as sodium or potassium 

hydroxide. The reaction then yields a biofuel that comprises 

numerous similar properties to conventional diesel fuel. [2] 

Three techniques of using coconut oil in engines have been 

developed and studied: 

1) Pure Coconut Oil in Unmodified Engines 

The provisional use of coconut oil in unmodified engines has 

been shown to be effective. Though, long-term use has 

yielded deposits on the engines that prime to loss of power 

output, engine wear, and even engine component failure. [1] 

2) Pure Coconut Oil in Modified Engines 

Because coconut oil has a abundant higher viscosity than 

normal diesel, the key modification needed is a fuel heater. 

This would heat the oil previous to injection allowing for the 

fuel and engine coolant to cross flow and would thus remove 

harmful deposits on the engine. [1] 

3) Duel Fuel of Coconut Oil and Diesel in Modified 

Engines 

These engines start on diesel fuel. When the temperature of 

the engine is high sufficient, the fuel source changes over to 

coconut oil. Before ending, the fuel source is then converted 

back to diesel fuel. Because these engines only use coconut 

oil at high sufficient temperatures, harmful residue build up 

is reduced. [1] 

The detail procedure is given below: 

 As a direct substitute for petroleum diesel. 

 As an additive to petroleum diesel or bio-diesel. 

 As the base ingredient of bio-diesel. 

Triglyceride + 3ROHcatalyst →3R'CO2R + Glycerol 

A. Oil Extraction Process 

Raw coconut oil is removed simply by removing the husks 

and shells, then grating, drying and pressing the remaining 

coconut meat. Coconut can be pressed using traditional 

methods or the more efficient Direct Micro Expelling (DME) 

method invented by Coconut Pacific. Regardless of the 

method, the best quality oil is achieved from mature coconuts 

between 12 and 15 months old that have been treated within 

a few hours after opening. The yield be contingent on the age 

and species of coconut but is around 50ml per nut. A 

continuous supply of coconuts can easily produce 50-60 liters 

of oil per day. The removed oil can be used in raw form or 

renewed into biodiesel. 

B. Raw Oil as Diesel Engine Fuel 

Diesel engines are known as the best engine on the world 

because of their high torque, robust construction and the fact 

that they consume almost any kind of oil. Greatest simple 

triglycerides, such as coconut oil, will burn quite freely. 

However, most diesel engines are designed nearby the lower 

acid content and specific viscosities/combustion properties of 

sophisticated fuels they will eventually withstand damage if 

raw oil is used for extended periods. 

 The two main reasons of damage are coking and 

clogging. Coking is the deposition of solid carbon inside the 

engine due to incomplete fuel combustion, which may 

ultimately cause the engine to seize up even with regular 

cleaning. Clogging occurs when the oil starts to solidify or 

gel inside the engine, which occurs at 22-25°C for 100% 

coconut oil. This is a reduced amount of a problem in warmer 

climates. A pre-injection fuel heater can be mounted to 

prevent the oil from gelling, although it is more common 

simply to use a combined fuel as this addresses most engine 

problems without the need for engine modifications. 

C. Coconut Oil/Biodiesel Fuel Mixtures  

Combined fuels are commonly used if coconut oil is to be 

used over long times. A widely-used mixture is 49% coconut 

oil, 49% biodiesel and 2% kerosene, with variations to suit 

http://www.kokonutpacific.com.au/
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local cost, availability and climate. Fuel performance will 

vary according to fuel/oil ratio. For single injection engines, 

an increase in oil concentration leads to an increase in fuel 

consumption and reduced engine power. This is typically 

measured by brake mean effective pressure (BMEP), which 

reduces by ~20% when 100% coconut oil is used, and brake-

specific fuel consumption (BSFC), which increases by ~20% 

in the same situation. The relationships between these 

variables are complex but can be approached to line for all 

practical purposes, which means these percentages can be 

used to induce estimates of fuel performance characteristics 

for other fuel/oil ratios. 

III. MAKING COCO-BIODIESEL 

The cleanest way to use coconut oil in diesel engines is to 

convert it to biodiesel by trans-esterification. While best 

results are obtained in a refinery or a chemistry lab, this is a 

equitably simple process that can still yield good quality fuel 

in a garage. Advanced biodiesel has less than 0.05% 

water/sediment content and less than 0.25% w/v total glycerol 

content but it only requirements to be as clear and non-

viscous as is needed by the engine for it to function. As long 

as the fuel lines remain unclogged the fuel filter will capture 

any unfiltered particulates. The fuel filter will therefore need 

to be replaced more often. The test of a reasonable quality 

DIY fuel is if it is miscible, gels at around 10°C and a glass 

of it is not too cloudy to see through. The tighter the trans-

esterification and filtering technique, the improved the fuel 

quality, the lower the noxious emissions and the improved the 

engine performance. 

A. Basic Trans-Esterification Method 

1) Prepare meth oxide by mixing methanol and hydroxide 

in 1L: 17.5g ratio. 

2) Trans-esterify pure coconut oil by mixing with meth 

oxide in 5:1 ratio at 55°C heat. 

3) Release biodiesel by washing mixture with water, 

thereby dissolving glycerin by-product. 

4) Pour biodiesel prudently after mixture settles and cools, 

leaving glycerol solution. 

5) Distill methanol at 65°C heat from remaining glycerol 

for re-use, or boil it off, leaving glycerin solution. 

6) Compost any remains away from water sources. 

Sodium Meth oxide is a corrosive and dangerous chemical so 

appropriate safety precautions should be taken whenever it is 

used. There may also be local regulations and excises relating 

to the commercial manufacture or sale of biodiesel and the 

disposal of glycerol. 

IV. ADVANTAGES & DISADVANTAGES 

 Advantages Disadvantages 

Straight Coconut Oil in 

Unmodified Engine 

Low cost of fuel 

No Modification costs 

Works only in certain cases 

High quality of oil required 

Coconut Oil in Modified 

Engine - Dual Fuel 

Lowest-cost fuel can be chosen 

Flexible 

Continued diesel imports Extra 

components risk extra failure 

Possible contamination of fuels 

Coconut Oil in Modified 

Engine - Pure 

100% Renewable 

Low cost of fuel 

Small island communities can proceed 

own fuel for electricity 

Dependence on local oil production 

Non-standard components 

Requires heating under ambient 

temperatures of 25°C 

Biodiesel 
Standardized, Guarantee remains 

Opportunity to co-source used oil 

Chemical facility requires 

Some rubber parts need replacement 

Table 1: Advantages & Disadvantages 

V. CONCLUSION 

It is confirmed that coconut oil combinations yield a very 

comparable output of energy as normal diesel. At the same 

time, coconut oil exhaust contains far less harmful emissions 

than that of normal diesel exhaust. [3] With coconut biofuel 

being a viable alternative to conventional diesel fuel in terms 

of energy output and environmental effects, the question turns 

towards economics. 

 While Coconut oil harvesting would provide local 

jobs, its high labor cost and transport cost would not make it 

a profitable export. Though, it would do a good job of not 

only stimulating local Coconut markets, but also would 

reduction the dependency and transport costs that come with 

importing conventional diesel fuel. Generally, the use of 

coconut oil biofuel has the potential of being very beneficial 

to countries in environmental terms, and also could aid local 

economies. 
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