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ABSTRACT 

  Increasing population and development of the IC engines give rise to the demand for renewable energy 

sources and developing countries like India’s need to safe its energy supply has spur attention in development of 

bio fuel production whereas the exhaust emission of the biodiesel is fading the environment also. The aim of the 

research is examine the characteristics of Sapotaceae oil and its blends. Sapotaceae butyl ester is derived through 

transesterification process in the presence of two different processes such as preprocess and post process. A single 

cylinder, water cooled, four stroke diesel engine was used for this work. The following fuels were tested such as 

diesel, B10, B20, B30,PB10,PB20,PB30 (where PB are denoted ass post process ) observe their properties and 

performance. To observe the results of diesel, Sapotaceae oil butyl esters and their blends with diesel by volume 

were compared. In this process the yield in preprocess is 60% per litre and 75% in post process. 
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INTRODUCTION 

 An historical development of diesel engine was  February  27,  1892,  Rudolph  Diesel  filed  for  a patent  at  

the  Imperial  Patent  Office  in  Germany.  Within a year, he was granted Patent No.  67207  for  a  "Working 

Method  and  Design  for  Combustion  Engines. A New Efficient, Thermal Engine."  With  contracts  from  

Frederick Krupp   and   other   machine   manufacturers,   Diesel   began experimenting  and  building  working  

models  of  his  engine. In 1893, the first model ran under its own power with 26% efficiency, remarkably more 

than double the efficiency of the steam engines of his day. Finally, in  February of 1897, he  ran  the  first  diesel  

engine  suitable  for  practical  use, which  operated  at  an  unbelievable  efficiency  of  75%.    Recently, there has 

been a growing concern about the increasing air pollution caused by the combustion of petro diesel. In addition, 

depleting resources of conventional fuels has caused an increase in its price. Biodiesel is a renewable fuel which is 

produced from vegetable oil or animal fat through a chemical process and can be used as either direct substitute, 

extender or as an additive to fossil diesel fuel in compression ignition engines. The most promising feature of 

biodiesel is that it can be utilized in existing design of diesel engine with no or very little modifications. It has a 

proven performance for air pollution reduction. Biodiesel is typically produced through the reaction of vegetable 

oils or animal fat with methanol or ethanol in the presence of catalyst to yield glycerol as major by product 

(biodiesel chemically called methyl or ethyl ester).  

 Currently, more than 95% of the world bio-diesel is produced from edible oil which is easily available on 

large scale from the agricultural industry. However, continuous and large-scale production of bio diesel from edible 

oil without proper planning may cause negative impact to the world, such as depletion of food supply leading to 

economic imbalance. A possible solution to overcome this problem is to use non-edible oil. As the demand for 

edible oils for food has increased tremendously in recent years, it is urgently required to justify the use of these 

non-edible oils for fuel use purposes such as bio diesel production. Moreover, these oils could be less expensive to 

use as fuel. Hence, the contribution of non-edible oils such as Jatropha and Karanja and Sapotaceae will be 

significant as a non-edible plant oil source for biodiesel production. Several studies have shown that there exists an 

immense potential for the production of plant based oil to produce biodiesel. 

MATERIALS AND METHODOLOGY 

 Sapotaceae is an Indian tropical tree found largely in the central and north Indian plains and forests. It is a 

fast growing tree to approximately 20 meters in height possesses the evergreen or semi evergreen foliage. It is 

adapted to arid environments being a prominent tree in tropical mixed deciduous forests in India in the state of 

Jharkhand, Uttar Pradesh, Bihar, Madhya Pradesh, Kerala, Orissa and Tamilnadu. There are four isomers of 

butanol with n-butanol and iso-butanol accounting for the largest volume in commercial chemical usage. Both 

renewable forms will be marketed as Bio-butanol. 

 Butyl alcohol is used to a lesser e3xtent as a solvent in formulations to make dyes, lacquers, resins, and 

varnishes. Butanol is a next generation fuel as the Europeans are working on it.. it has low toxicity, low corrosive, 

lower water absorption properties and it has better blending ability.Historically KOH was made by 
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adding potassium carbonate (potash) to a strong solution of calcium hydroxide (slaked lime) leading to a metathesis 

reaction which caused calcium carbonate to precipitate, leaving potassium hydroxide in solution: 

Ca(OH)2 + K2CO3 → CaCO3 + 2 KOH 

 Filtering off the precipitated calcium carbonate and boiling down the solution gives potassium hydroxide 

(calcinated or caustic potash). It was the most important method of producing potassium hydroxide until the late 

19th century, when it was largely replaced by the current method of electrolysis of potassium 

chloride solutions. The method is analogous to the manufacture of sodium hydroxide (see chloralkali process): 

2 KCl + 2 H2O → 2 KOH + Cl2 + H2 

 Hydrogen gas forms as a by-product on the cathode; concurrently, an anodic oxidation of the chloride ion 

takes place, forming chlorine gas as a byproduct. Separation of the anodic and cathodic spaces in the electrolysis 

cell is essential for this process. 

Tranesterification: Tranesterification is the most common method to produce biodiesel, which refers to a 

catalyzed chemical reaction involving Vegetable oil, and an alcohol to yield fatty acid alkyl esters and glycerol i.e. 

crude glycerin. The process of ‘transesterification’ is sometimes named methanolysis or alcoholysis. This method is 

used to convert the Transformer oil in to transformer oil butyl ester. After transesterification, viscosity of BMOBE 

and AMOBE is reduced by 75-85%. It is also called fatty acid butyl esters, are therefore products of 

transesterification of SapotaceaeLongifolia oil and fats with butyl alcohol in the presence of a KOH catalyst. 

During the reaction, high viscosity oil reacts with butanol in the presence of a catalyst KOH to form an ester by 

replacing glycerol of triglycerides with a short chain alcohol.[Triglycerides (Transformer oil) + butyl ester + 

Glycerol] 

 
Fig 1.Tranesterification process 

EXPERIMENTAL SETUP 

 
Fig 2. Experimental Setup 

ENGINE SPECIFICATION 
Type  : Water cooled, constant speed 

Speed  : 1500 rpm  

Power  : 3.73 KW 

Fuel  :  H.S. Diesel 

Lub Oil : SAE30/SAE 40 

Loading: Electrical Loading 

RESULT AND DISCUSSION 

The fuel properties of Sapotaceae oil and their blends in are shown in figure. The properties of biodiesel 

and their blends are compared with those of ASTM biodiesel standards. Most of the fuel properties of Sapotaceae 

oil and their blends are comparable to those of diesel. The present results obtained show that the transesterification 

process improved the fuel properties of the oil with respect to density, calorific value, viscosity, flash point, and fire 

point. The comparison of these properties with diesel shows that the butyl esters of Sapotaceae oil have relatively 

closer fuel property values to that of diesel. Hence, no hardware modifications are required for handling these fuels 
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(biodiesel and their blends) in the existing engine. The calorific values of all the biodiesel and their blends are 

lower than that of diesel because of their oxygen content. The presence of oxygen in the biodiesel helps for 

complete combustion of fuel in the engine. The flash point of all the biodiesel and their blends is lowered by 

transesterification, but it is still higher than that of diesel. Addition of a small quantity of biodiesel with diesel 

increases the flash point of diesel. Hence, it is safer to store biodiesel–diesel blends as compared to diesel alone. It 

is observed that the typicalcombustion characteristics of Sapotaceae biodiesel are in the close range of the 

requirement of the engine. 

  

Fig 3 viscosity @ 40 ᵒC vs blends Fig 4 calorific value @ blends 

 The properties of Sapotaceae oil have higher viscosity, in Preprocess the viscosity is reduced to a value of 

11.49 centistokes (from 35.84) then we do the post process it further reduces to 10.49 and  in other blends it is 

nearer to the value of diesel, it is shown in the fig. 3. On seeing the calorific value it is lower than the diesel in 

normal condition. When we do the pre (35000Kj/Kg) and post process it slightly increased (39680Kj/Kg), 

simultaneously it gives nearer value to diesel in other blends. Refer Table.1 

Table.1.Properties of Biodiesels Blendds and Diesel. 

BLENDS DENSITY 
FLASH 

POINT 

FIRE 

POINT 

D100 835 62 70 

B10 842 100 115 

B20 856 118 130 

B30 862 130 152 

B100 904 205 220 

PB10 840 76 92 

PB20 846 90 106 

PB30 852 105 122 

PB100 875 170 185 

Similarly the properties of the Biofuel blends are changed due to the change in viscosity. In that the flash point & 

Fire point of the biodiesel blends are lowered to the optimum level after the Post process than the Pre process. Also 

the Density of blends are varied after the Post Process. Due to the Fatty acid contents the density of the blends are 

increased that will be reduced to 50 % after the pre Process and more than 20% of the Fatty acid will be removed 

after the Post process. The Remaining 20-30% fatty acids are enough to make sure that fuel as BioDiesel. The fatty 

acids are the forms of Hydrocarbons which gives required Flash and Fire point of BioDiesel. 

  
Fig 5.Brake power vs TFC Fig 6.Brake Power vs SFC 
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Fig 7.Brake Power Vs Mechanical Efficiency Fig 8.Brake Power Vs Brake Thermal Efficiency 

  

 When coming to the Performance the Total fuel consumption and specific fuel consumption , the Post 

process Blends are almost equal to the value of diesel and the Pre process blends are nearly equal to the values of 

diesel(D100).And in Efficiency also similarly the post process blends are almost equal and preprocess are 

following the same.In this Particularly the blends PB10 and PB20(Post Process Blends) are getting better results in 

both fuel consumptions and Efficiencies on comparing to the Diesel Values 

CONCLUSION 

 The Properties and Performance Characteristics of a single cylinder four stroke engine fueled with 

sapotaceace biodiesel and its diesel blends were investigated and compared with Standard diesel value. The 

Experimental result confirms that the Properties and Performance certainly Fuel consumption, Brake power, 

mechanical efficiency, Brake Thermal Efficiency ,density, Viscosity ,Flash point and  fire point  are getting much 

better results in POST PROCESS Blends comparing to the Pre Process Blends. Production of bio diesel from 

Sapotaceae oil, the yield of bio diesel is 60% per liter in preprocess and 75% in post process. PB10 and PB20 are 

survives in both pre and post process. And yield near values in all form with diesel 
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