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ABSTRACT 
day by day fossil fuel energy reserves are depleting, cost of the fuel is increasing. This is mainly because rapid and steep increase in 
the no of vehicles and usage. Usage of fossil fuel cause global warming, green-house effect and acid rains. Hence it is the time to 
search for alternate fuels, there are many alternate fuels like CNG, LPG, NG, Hydrogen, Ethanol, Methanol and bio diesel blends. In 
this experimental investigation, Lotus bio diesel has been generated from lotus oil, this lotus oil has been extracted from the lotus 
seeds. Extraction of oil has done with the help of a Mechanical expeller. The extraction efficiency is 22% from seeds to oil. The 
conversion efficiency of oil to bio diesel is found 96% with preheating and in the combination of dehulling and hulling. This lotus 
oil has been converted into lotus biodiesel through transesterification process, where KOH is used as catalyst in the presence of 
ethanol. This biodiesel property has been evaluated like calorific value, moisture content, flash point, fire point, free fatty acid 
contents etc…   These results were in-line with ASTM D6751 properties. Biodiesel is the mono-alkyl esters of long chain fatty acids 
derived from renewable lipid feedstock, such as vegetable oils and animal fats, to use in CI engines. The conversion of component 
triglycerides in oils to simple alkyl esters with short chain alcohols like methanol and ethanol among others is achieved mainly by 
trans-esterification. The efficiency of transesterification is almost 96% where the biodiesel has been extracted from oil. From the 
results, it was clear that the produced lotus biodiesel fuel was within the recommended standards of biodiesel fuel.   
 
KEYWORDS: Lotus Bio Diesel, Mechanical Expeller, Alternate fuels, ASTM properties, Global warming and green-house effect.    

 

INTRODUCTION 

 

As the growth of the population is increasing day by day the global economy literally runs on the energy 

and this led to a steady rise or increase in the global energy demands. If the world will stick to the current global 

policies on energy, then the world will be needed almost 60% more energy in 2030 than our present day, of this 

60% and 45% will be accounted for by China and India alone. The future reduction in the emission of this gases 

or in the ecological footprint of energy generation will reside or rest in a multifaceted approach that includes 

Nuclear, solar, wind, hydrogen, fossil fuel and bio fuels. Bio-fuel can be broadly defined as a solid, liquid or gas 

fuel derived from biomass.  

Rudolph Diesel first demonstrated the use of the bio-diesel from a variety of crops in 1990. Biofuels could 

supply some 30% of global demand in an environmentally friendly manner without affecting food production. 

To tackle the problem of food scarcity due to use of food crops like sugarcane, sugar beet, maize (corn), 

sorghum wheat, etc… in fuel production, other alternative sources of energy is being developed, which is called 

non-edible oils. Biodiesel is almost eliminating lifecycle of carbon dioxide emissions. When compared with 
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petrol and diesel it reduces about half of the emission of particulate matter, unburned hydrocarbons, and carbon 

monoxide most part of the polycyclic aromatic hydrocarbons and entire sulphates on an average. Lower 

emission of Sulphur dioxide, soot, carbon monoxide, hydrocarbons, polyaromatic hydrocarbons, and aromatics 

are noted. NOx emissions from biodiesel are reported to range between plus or minus 10% as compared with 

petro-diesel depending on engine combustion characteristics. Biodiesel can be mixed with petroleum-based 

diesel in any proportion. Biodiesel blends can be used in mostly compression-ignition engines with little or 

without any modifications.   

Reserves are vanishing at the rate of 4 billion tonnes a year if we carry on at this rate without any increase 

for our growing population or aspirations, our known oil deposits will be gone by 2052. If we increase gas 

production to fill the energy gap left by oil, then those reserves will only give us an additional eight years, 

taking us to 2060. Coal deposits we know about will only give us enough energy to take us as far as 2088. And 

let’s not even think of the carbon dioxide emissions from burning all that coal. For new engines, it is easy to 

attain the present emission norms, but for existing diesel engine it is highly impossible, hence it is better to 

search for an alternate fuel which can be a cleaner fuel like bio diesel or any other fuel. In this present work, a 

new oil which is extracted from lotus pods available in lakes and ponds abundantly. 

 
Fig. 1: Life cycle of biodiesel 

 

Basically, bio diesel is renewable and recyclable like as shown in the fig1. From the lotus  plants or lotus 

pods the seeds will be taken  and it will be dried  and then it will be fed through the mechanical motorized 

exppeler is shown in the fig 2, then oil will be extracted. This oil will be sent through a chemical process called 

as Transterification where triglyceride will be converted into mono glyceride in the presence of Potassium 

hydroxide or Sodium hydroxide along with a alchol.  

 
Fig. 2: Mechanical Expeller. 

 

The various parts of motorized expeller have shown in the figure. 

 

 

 

 

 

 

 

 

 



541                   J.M. Babu et al., 2017/Advances in Natural and Applied Sciences. 11(4) April 2017, Pages: 539-543 

 

Table 1: Properties of Diesel and Bio diesel ASTM standards. 

 

 

As per the above table it is mandatory any bio diesel which is generated from diverse domestic resources 

like Vegetable, animal tallow and fats must satisfy the ASTM D6751 standard properties, then only that bio 

diesel can be used for the diesel engines.  

 

 
The above equation shows how the chemical reaction takes place when a triglyceride interacts with a feed 

stock in the presence of a catalyst and glycerin. The triglyceride will be converted into monoglyceride step by 

step. The by product will be glycerol which will again used for transterification. 

 
Table 2: Properties of Lotus Biodiesel Blend B 30 

S.NO Parameter Result Unit 

1. Free fatty acids 0.08 % 

2. Acid value 0.17 mg KOH/gm 

3. Density @ 30° C 0.8504 gm/ml 

4. Flash point by PMCC method 72 °C 

5. Fire point by PMCC method 82 °C 

6. Boiling point 198 °C 

7. Gross calorific value 10496 K cal/kg 

8. Kinematic viscosity @ 40°C 3.44 cst 

9. Carbon residue 0.05 % 

10. Moisture content by D/S method 0.05 % 

 

RESULTS AND DISCUSSION 

 

By the Trans-esterification process the lotus oil is produced properties evaluation can be done through GC 

(Gas chromatography). Calorific value of the lotus biodiesel is found to be higher than that of the Diesel fuel. 

The Lotus biodiesel has gained the nearer ASTM standards of the fire point 82°C (B30), 130°C (B100); 

Kinematic Viscosity of 3.44 cst (B30), 5.14 cst (B100); whereas boiling point of the Lotus biodiesel is quite 

Feed stock Alcohol Glycerol Bio-Diesel 

Catalyst 

50 – 60
O

C 
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identical to diesel fuel. On the other hand the carbon residue is comparatively lower than Diesel properties by 

satisfying the ASTM standards of the Biodiesel. 

Among the other purification processes we have chosen Trans-esterification process as it gives the proper 

and pure biodiesel when compared to the pyrolysis and dilution process. During the process of 

transesterification. The success of the transesterification reaction was determined by the conversion of the initial 

reactants to the two different layers that formed as well as the lucidity of the biodiesel the layers separate, a 

significant amount initially separates at 30 minutes of reaction time to approximately 50% and again at 60 

minutes to approximately 70%.  There are no significant changes at 90 or 120 minutes of reaction. Due to rises 

prices in petroleum, it is advised to decrease the dependence on petroleum oil by converting to biodiesel.  

 

Conclusions: 

 Lotus pods have been collected from the surrounding areas of Avadi and Tiruvallur lakes. This pod has 

seeds around 20-25 No’s. 

 This seed has dried for 1-2 days. So that colour will change from greenish to pale yellow. This seed will 

be crushed with the help of a mechanical motorized expeller. Before it comes through screw it will be pre-

heated up to 65°C and then it will be crushed.  

 The extraction efficiency is 22% which has almost 220 ml from 1 kg of lotus seeds. 

 This raw oil is also called as feed stock. This feed stock is undergone through transesterification process 

in the presence of Potassium Hydroxide and Methanol. 

 The triglycerides will be converted into monoglycerides which is also called as Biodiesel. 

 Oil to biodiesel conversion efficiency is 96%. 

 The properties have been tested and verified with ASTM D6751 properties. 

 

REFERENCES 

 

1. Sandeep Singh, 2007. “Study of various methods of biodiesel production and properties of biodiesel 

prepared from waste cotton seed oil and waste mustard.oil, Internaional journal of bioscience, 6: 15. 

2. Hemant, Y., Shri ram, N.L. Panwar, B.R. Bamniya, 20110 “Bio Diesel from Castor Oil - A Green Energy 

Option” College of Agricultural Engineering and Technology, Dr. B. S. Konkan Krishi Vidyapeeth, 

Maharashtra, India, Low Carbon Economy, 2: 1-6. 

3. Pranab K. Barua, 2011. “Biodiesel From Seeds Of Jatropha Found In Assam, India” IJETT, 2: 1. 

4. Bello, E.I. and A. Makanju, 2011. “Production, Characterization and Evaluation of Castor oil Biodiesel as 

Alternative Fuel for Diesel Engines,” The Federal University of Technology, Akure, Nigeria, (JETEAS) 2 

(3): 525-530  

5. Thirumarimurugan, M., V. msivakumar, A. merlyxavier, D. Prabhakaran, kannadsan, 2012. “Preparation of 

Biodiesel from Sunflower oil by Transesterification” International Journal of Bioscience, Biochemistry and 

Bioinformatics, 2: 6. 

6. Endah Mutiara Marhaeni Putri, M. Rachimoellah, Nidyasantosa & Ferdy Pradana, 2012. “Biodiesel 

production from Kapok seed oil through Transesterification process by using Cao as catalyst” Global 

Journal of Researches in Engineering Chemical Engineering, 12(2): 2249-4596 & Print ISSN: 0975-5861  

7. Gabriel Cassemiro Mariano, Toni Jefferson lopes, Rafael Dias, Marintho Bastos Quadri, Ariovaldo Bolzan, 

2014.  Production of Biodiesel with seed soybean & Supercritical Ethanol Journal of Sustainable Bioenergy 

Systems, 4: 128-135. 

8. Reddy, C.P., 2007. “Bio-diesel production through jatropha (ratan jyot) plantations in wastelands,” Soil and 

water Conservation Today, 2(1): 4-5. 

9. Ramadhas, S., S. Jayaraj and C. Muraleedharan, 2005. “Biodiesel production from high FFA rubber seed 

oil,”Fuel, 84(4): 335-340. 

10.  Daming Huang1, Haining Zhou, Lin Lin, 2011. “Biodiesel an Alternative to Conventional Fuel” IJETT, 

13. 

11. Fatih AYDIN, Hidayet , Huseyin, 2013. “Fuel property investigation of diesel and mustard oil biodiesel 

mixtures at different ratios”, International Journal of Engineering Trends and Technology (IJETT)– 12. 

12. Abdulkadir, M. and G.I. Abubakar, 2011. Production and refining of corn oil from hominy feed a by-

product of de-hulling operation, 6(4): ISSN 1819-6608,Arpn journal of engineering and applied sciences 

13.  Jennifer Pieter, Cynthia Widjajaa, Yovita Djojorahardjoa, Felycia Edi Soetaredjoa, Suryadi Ismadji, 2013. 

Bio-oil from Jackfruit Peel Waste, International conference and workshop on chemical engineering 

UNPAR 2013. 

14. Abdul Afiq, M.J., R. Abdul Rahman, Y.B. Che Man, H.A. AL-Kahtani and Mansor, 2013. Date seed and 

date seed oil, T.S.T, International Food Research Journal, 20(5): 2035-2043. 



543                   J.M. Babu et al., 2017/Advances in Natural and Applied Sciences. 11(4) April 2017, Pages: 539-543 

 

15. Mortadha, A. Ali, Tahseen A. Al-Hattab, Imad A. Al-Hydary, 2015. Extraction of date palm seed oil 

(phoenix Dactylifera) by soxhlet apparatus, International Journal of Advances in Engineering & 

Technology, IJAET ISSN: 22311963 

16. Islama, M.N., A. Saburb, R. Ahmmedb, M.E. Hoque, 2014. “Oil Extraction from Pine Seed (Polyalthia 

longifolia) by Solvent Extraction Method and its Property Analysis”, 6th BSME International Conference 

on Thermal Engineering.  

17. Orhevba  Bosede Adelola and Efomah Andrew Ndudi, 2012. “Extraction and Characterization of 

Cottonseed (Gossypium) Oil” P-ISSN: 2301-4458 E-ISSN: 2301-8038 01: 02. 

18. Ayhan Demirbas, Abdullah Bafail, Waqar Ahmad and Manzoor Sheikh, 2016. “Biodiesel production from 

non-edible plant oils”, Energy Exploration & Exploitation, 34(2): 290-318. 

19. Xiaohu Fan, Xi Wang, and Feng Chen, 2011. “Biodiesel Production from Crude Cottonseed Oil  An 

Optimization Process Using Response Surface Methodology” The Open Fuels & Energy Science Journal, 4: 

1-8. 

20. Raj Kumar, Dr. G. Janardhana Raju, Dr. K. Hemachandra Reddy, 2016. ”Biodiesel Production By Alkaline 

Transesterification Of Mamey Sapote Oil IJRASET 4(II): 13.98 ISSN: 23219653. 

 

 

 


