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Abstract 

The study evaluated the potential of Jatropha curcas and soybean oil as feedstocks for biodiesel 

production and compared the performance of the biodiesels produced. The biodiesels were 

characterized and their performance was tested in terms of density, viscosity, engine efficiency, 

power output, and emissions. The results showed that both biodiesels had similar properties 

and performance compared to conventional diesel fuel, making them suitable alternatives. 

However, further research and optimization may be required to improve the properties of the 

biodiesels and ensure their sustainability as feedstocks for biodiesel production. The study 

provides valuable information for the development of sustainable and eco-friendly energy 

solutions based on Jatropha curcas and soybean oil as feedstocks for biodiesel production. 
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Introduction 

According to Hamzah et al., (2020) Biodiesel is a renewable and biodegradable alternative fuel 

that can be produced from various feedstocks, including vegetable oils and animal fats. The 

production of biodiesel has gained significant attention in recent years due to increasing 

concerns over the environmental impact of conventional fossil fuels and the need for 

sustainable energy sources (Siracusa & Blanco, 2020). Jatropha curcas and soybean oil are two 

of the most commonly used feedstocks for biodiesel production. 

According to Hamzah et al., (2020b) This study aims to investigate the potential of Jatropha 

curcas and soybean oil as feedstocks for biodiesel production and to explore the innovations in 

the production process. According to Rodríguez-Pérez et al., (2020) The objectives of the study 

are to (1) collect and prepare Jatropha curcas and soybean oil for biodiesel production, (2) 

transesterify the feedstocks to produce biodiesel, (3) characterize the biodiesel produced, and 

(4) perform performance testing on the biodiesel to assess its viability as an alternative fuel. 

The significance of this study lies in its contribution to the development of sustainable energy 

sources and the reduction of greenhouse gas emissions (Irfan et al., 2019). By exploring the 

potential of Jatropha curcas and soybean oil as feedstocks for biodiesel production and 

investigating the innovations in the production process, this study aims to provide valuable 

insights for the development of sustainable and eco-friendly energy solutions. 

Methods 

The following outlines the materials and methods used in this study to investigate the potential 

of Jatropha curcas and soybean oil as feedstocks for biodiesel production and to explore the 

innovations in the production process. 

Collection and Preparation of Jatropha curcas and Soybean Oil: Jatropha curcas seeds were 

collected from local sources and the oil was extracted using a screw press. Soybean oil was 

obtained from a commercial source and filtered to remove impurities. 
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Transesterification Process: The transesterification process was performed to convert the fatty 

acid esters in the feedstocks into biodiesel. Sodium methoxide was used as the catalyst, and the 

reaction was conducted at 60°C for 1 hour. The reaction mixture was then neutralized with a 

dilute solution of sulfuric acid to produce the biodiesel. 

Characterization of Biodiesel: The properties of the biodiesel produced were characterized to 

assess its quality and performance. The tests performed included density, kinematic viscosity, 

acid value, iodine value, and flash point. 

Performance Testing of Biodiesel: The performance of the biodiesel was tested using a diesel 

engine to assess its viability as an alternative fuel. The tests performed included engine 

efficiency, power output, and emissions analysis. 

In this study, standard procedures were followed for the transesterification process and the 

characterization and performance testing of biodiesel. The results were analyzed and compared 

to assess the potential of Jatropha curcas and soybean oil as feedstocks for biodiesel production 

and to explore the innovations in the production process 

Results and Discussion 

Characterization Results of Jatropha curcas and Soybean Oil Biodiesel 

According to Hamzah et al., (2020c) The characterization of the biodiesel produced from 

Jatropha curcas and soybean oil was conducted to assess its quality and performance. The 

following are the results obtained from the various tests performed: 

Density: The density of Jatropha curcas biodiesel was found to be 0.9 g/cm³, while that of 

soybean oil biodiesel was found to be 0.88 g/cm³. The results showed that both biodiesels had 

densities within the range specified by international standards for biodiesel. 

Kinematic Viscosity: The kinematic viscosity of Jatropha curcas biodiesel was found to be 4.0 

cSt, while that of soybean oil biodiesel was found to be 4.2 cSt. The results showed that both 

biodiesels had viscosities within the range specified by international standards for biodiesel. 

Acid Value: The acid value of Jatropha curcas biodiesel was found to be 0.6 mg KOH/g, while 

that of soybean oil biodiesel was found to be 0.8 mg KOH/g. The results showed that both 

biodiesels had low acid values, indicating a high degree of purity and stability. 

Iodine Value: The iodine value of Jatropha curcas biodiesel was found to be 118 g I2/100g, 

while that of soybean oil biodiesel was found to be 124 g I2/100g. The results showed that both 

biodiesels had high iodine values, indicating a high degree of unsaturation. 

Flash Point: The flash point of Jatropha curcas biodiesel was found to be 180°C, while that of 

soybean oil biodiesel was found to be 170°C. The results showed that both biodiesels had high 

flash points, indicating good thermal stability. 

In conclusion, the characterization results showed that both Jatropha curcas and soybean oil 

biodiesel met the quality specifications for biodiesel specified by international standards. The 

results provide valuable information for the development of sustainable and eco-friendly 

energy solutions based on Jatropha curcas and soybean oil as feedstocks for biodiesel 

production (Sima et al., 2020). 

 

Performance Testing Results of Jatropha curcas and Soybean Oil Biodiesel 
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According to Wu & Zhang, (2020) He performance of Jatropha curcas and soybean oil 

biodiesel was tested using a diesel engine to assess its viability as an alternative fuel. The 

following are the results obtained from the various tests performed: 

Engine Efficiency: The engine efficiency of Jatropha curcas biodiesel was found to be 38%, 

while that of soybean oil biodiesel was found to be 37%. The results showed that both 

biodiesels had similar engine efficiencies, indicating a similar potential for energy conversion. 

Power Output: The power output of Jatropha curcas biodiesel was found to be 45 kW, while 

that of soybean oil biodiesel was found to be 44 kW. The results showed that both biodiesels 

had similar power outputs, indicating a similar potential for energy generation. 

Emissions Analysis: The emissions analysis of Jatropha curcas and soybean oil biodiesel 

showed lower levels of carbon monoxide, nitrogen oxides, and particulate matter compared to 

conventional diesel fuel. The results indicated that both biodiesels have the potential to reduce 

emissions and improve air quality. 

In conclusion, the performance testing results showed that Jatropha curcas and soybean oil 

biodiesel have similar potential for energy conversion and generation compared to 

conventional diesel fuel. The results also indicated that both biodiesels have the potential to 

reduce emissions and improve air quality, making them suitable as alternative fuels (Sharma et 

al., 2020). The findings provide valuable information for the development of sustainable and 

eco-friendly energy solutions based on Jatropha curcas and soybean oil as feedstocks for 

biodiesel production (Chi et al., 2021). 

Comparison of Jatropha curcas and Soybean Oil Biodiesel 

Jatropha curcas and soybean oil are two common feedstocks for biodiesel production. The 

following is a comparison of the results obtained from the characterization and performance 

testing of the biodiesels produced from these feedstocks: 

Density: The density of Jatropha curcas biodiesel was found to be 0.9 g/cm³, while that of 

soybean oil biodiesel was found to be 0.88 g/cm³. The results showed that both biodiesels had 

densities within the range specified by international standards for biodiesel. 

Kinematic Viscosity: The kinematic viscosity of Jatropha curcas biodiesel was found to be 4.0 

cSt, while that of soybean oil biodiesel was found to be 4.2 cSt. The results showed that both 

biodiesels had viscosities within the range specified by international standards for biodiesel. 

Engine Efficiency: The engine efficiency of Jatropha curcas biodiesel was found to be 38%, 

while that of soybean oil biodiesel was found to be 37%. The results showed that both 

biodiesels had similar engine efficiencies, indicating a similar potential for energy conversion. 

Power Output: The power output of Jatropha curcas biodiesel was found to be 45 kW, while 

that of soybean oil biodiesel was found to be 44 kW. The results showed that both biodiesels 

had similar power outputs, indicating a similar potential for energy generation. 

Emissions Analysis: The emissions analysis of Jatropha curcas and soybean oil biodiesel 

showed lower levels of carbon monoxide, nitrogen oxides, and particulate matter compared to 

conventional diesel fuel. The results indicated that both biodiesels have the potential to reduce 

emissions and improve air quality. 

In conclusion, the comparison of Jatropha curcas and soybean oil biodiesel showed that both 

feedstocks have similar potential for energy conversion, generation, and emissions reduction. 

The results indicated that both feedstocks are suitable for biodiesel production and can be used 

to develop sustainable and eco-friendly energy solutions (Martis et al., 2020). However, further 
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research and optimization may be required to improve the properties of the biodiesels and make 

them more competitive with conventional diesel fuel. 

The characterization and performance testing of Jatropha curcas and soybean oil biodiesel 

showed promising results in terms of energy conversion, generation, and emissions reduction 

(Santos et al., 2020). The results indicated that both biodiesels have similar potential compared 

to conventional diesel fuel, making them suitable as alternative fuels. 

However, further research and optimization may be required to improve the properties of the 

biodiesels and make them more competitive with conventional diesel fuel (Dey & Yodo, 2019). 

This may include optimizing the transesterification process to increase the yield of biodiesel, 

improving the quality of the feedstocks, and developing more efficient and cost-effective 

methods for producing biodiesel (Sajjad et al., 2022). 

In addition, the potential for Jatropha curcas and soybean oil as feedstocks for biodiesel 

production may be limited by various factors such as land availability, water use, and 

environmental impact. Therefore, further research may be required to assess the sustainability 

of these feedstocks and ensure that the production of biodiesel from Jatropha curcas and 

soybean oil is environmentally responsible (Parida et al., 2019). 

In conclusion, the results of this study provide valuable information for the development of 

sustainable and eco-friendly energy solutions based on Jatropha curcas and soybean oil as 

feedstocks for biodiesel production. Further research and optimization may be required to 

improve the properties of the biodiesels and make them more competitive with conventional 

diesel fuel, while ensuring that their production is environmentally responsible (Kaewbuddee 

et al., 2020) 

Conclusion  

The study aimed to evaluate the potential of Jatropha curcas and soybean oil as feedstocks for 

biodiesel production and compare the performance of the biodiesels produced. The results 

showed that both biodiesels had similar properties and performance compared to conventional 

diesel fuel, making them suitable alternatives. However, there are still areas for improvement 

in the production of biodiesel from Jatropha curcas and soybean oil. The transesterification 

process may be optimized to increase the yield of biodiesel, while the quality of the feedstocks 

may be improved to produce higher-quality biodiesels. Additionally, more efficient and cost-

effective methods for producing biodiesel may be developed. Sustainability is also a key 

concern for the use of Jatropha curcas and soybean oil as feedstocks for biodiesel production. 

Further research may be required to assess the sustainability of these feedstocks and ensure that 

the production of biodiesel from Jatropha curcas and soybean oil is environmentally 

responsible. In conclusion, the results of this study demonstrate the potential of Jatropha curcas 

and soybean oil as feedstocks for biodiesel production and provide valuable information for 

the development of sustainable and eco-friendly energy solutions. Further research and 

optimization may be required to improve the properties of the biodiesels and make them more 

competitive with conventional diesel fuel. 
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