
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/299398228

BIODIESEL YIELD FROM DIFFERENT VARIETIES OF CASTOR SEEDS OIL

Article · September 2014

CITATIONS

0
READS

603

3 authors, including:

Some of the authors of this publication are also working on these related projects:

Mechatronics View project

Application of pervaporation Technology in liquid-liquid separation, Application of computer vision and hyperspectral imaging in seed oil quantification and food grain

quality inspection during bulk storage View project

Afolabi Samuel Oluwole

21 PUBLICATIONS   178 CITATIONS   

SEE PROFILE

N.A. Aviara

University of Maiduguri

76 PUBLICATIONS   1,922 CITATIONS   

SEE PROFILE

All content following this page was uploaded by N.A. Aviara on 24 March 2016.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/299398228_BIODIESEL_YIELD_FROM_DIFFERENT_VARIETIES_OF_CASTOR_SEEDS_OIL?enrichId=rgreq-961757bf72de05fbc315ef087b385c19-XXX&enrichSource=Y292ZXJQYWdlOzI5OTM5ODIyODtBUzozNDMxODExMDQzMDQxMjhAMTQ1ODgzMjE1OTI0Ng%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/299398228_BIODIESEL_YIELD_FROM_DIFFERENT_VARIETIES_OF_CASTOR_SEEDS_OIL?enrichId=rgreq-961757bf72de05fbc315ef087b385c19-XXX&enrichSource=Y292ZXJQYWdlOzI5OTM5ODIyODtBUzozNDMxODExMDQzMDQxMjhAMTQ1ODgzMjE1OTI0Ng%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Mechatronics-7?enrichId=rgreq-961757bf72de05fbc315ef087b385c19-XXX&enrichSource=Y292ZXJQYWdlOzI5OTM5ODIyODtBUzozNDMxODExMDQzMDQxMjhAMTQ1ODgzMjE1OTI0Ng%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Application-of-pervaporation-Technology-in-liquid-liquid-separation-Application-of-computer-vision-and-hyperspectral-imaging-in-seed-oil-quantification-and-food-grain-quality-inspection-during-bulk-s?enrichId=rgreq-961757bf72de05fbc315ef087b385c19-XXX&enrichSource=Y292ZXJQYWdlOzI5OTM5ODIyODtBUzozNDMxODExMDQzMDQxMjhAMTQ1ODgzMjE1OTI0Ng%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-961757bf72de05fbc315ef087b385c19-XXX&enrichSource=Y292ZXJQYWdlOzI5OTM5ODIyODtBUzozNDMxODExMDQzMDQxMjhAMTQ1ODgzMjE1OTI0Ng%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Afolabi-Oluwole?enrichId=rgreq-961757bf72de05fbc315ef087b385c19-XXX&enrichSource=Y292ZXJQYWdlOzI5OTM5ODIyODtBUzozNDMxODExMDQzMDQxMjhAMTQ1ODgzMjE1OTI0Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Afolabi-Oluwole?enrichId=rgreq-961757bf72de05fbc315ef087b385c19-XXX&enrichSource=Y292ZXJQYWdlOzI5OTM5ODIyODtBUzozNDMxODExMDQzMDQxMjhAMTQ1ODgzMjE1OTI0Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Afolabi-Oluwole?enrichId=rgreq-961757bf72de05fbc315ef087b385c19-XXX&enrichSource=Y292ZXJQYWdlOzI5OTM5ODIyODtBUzozNDMxODExMDQzMDQxMjhAMTQ1ODgzMjE1OTI0Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Na-Aviara?enrichId=rgreq-961757bf72de05fbc315ef087b385c19-XXX&enrichSource=Y292ZXJQYWdlOzI5OTM5ODIyODtBUzozNDMxODExMDQzMDQxMjhAMTQ1ODgzMjE1OTI0Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Na-Aviara?enrichId=rgreq-961757bf72de05fbc315ef087b385c19-XXX&enrichSource=Y292ZXJQYWdlOzI5OTM5ODIyODtBUzozNDMxODExMDQzMDQxMjhAMTQ1ODgzMjE1OTI0Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Maiduguri?enrichId=rgreq-961757bf72de05fbc315ef087b385c19-XXX&enrichSource=Y292ZXJQYWdlOzI5OTM5ODIyODtBUzozNDMxODExMDQzMDQxMjhAMTQ1ODgzMjE1OTI0Ng%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Na-Aviara?enrichId=rgreq-961757bf72de05fbc315ef087b385c19-XXX&enrichSource=Y292ZXJQYWdlOzI5OTM5ODIyODtBUzozNDMxODExMDQzMDQxMjhAMTQ1ODgzMjE1OTI0Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Na-Aviara?enrichId=rgreq-961757bf72de05fbc315ef087b385c19-XXX&enrichSource=Y292ZXJQYWdlOzI5OTM5ODIyODtBUzozNDMxODExMDQzMDQxMjhAMTQ1ODgzMjE1OTI0Ng%3D%3D&el=1_x_10&_esc=publicationCoverPdf


 

Publication of the Society for the Conservation of Phytofuels and Sciences Page 130 
 

INTERNATIONAL JOURNAL OF PHYTOFUELS AND ALLIED SCIENCES 
(A Journal of the Society for the Conservation of Phytofuels and Sciences) 

(http://www.phytofuelsciences.com) (ISSN 2354 1784) 

 

BIODIESEL YIELD FROM DIFFERENT VARIETIES OF CASTOR 

SEEDS OIL  

*
Oluwole

1
F. A., Abdulrahim

1
A. T., Aviara

2
 N. A. and Umar

2
B. 

1
Department of Mechanical Engineering, University of Maiduguri, Maiduguri, Nigeria 

2
Department of Agricultural and Environmental Resources Engineering, University of 

Maiduguri, Maiduguri, Nigeria 
*
Corresponding author email: engrfasiu@yahoo.com 

Abstract  

Mechanically expressed oil from four varieties of castor seeds namely: white big size (WBS), black big 

size (BBS, grey medium size (GMS) and grey small size (GSS) were converted to biodiesel by reacting 

the oil with methanol in the presence of potassium hydroxide in a transesterification process. Comparative 

evaluation was carried out to determine biodiesel yield from the varieties. Results show that the GMS 

variety gave the highest biodiesel yield followed by the GSS and the BBS with the WBS giving the least 

yield. The GMS variety, which gave the highest biodiesel yield is recommended for the production of 

biodiesel. 

Keywords:  Castor oil, catalyst, methanol, transesterification, biodiesel yield.     

 

INTRODUCTION 

 The exploitation of renewable and 

environmental friendly energy resources is 

increasing globally due to increasing prices, 

environmental effects (global warming) and 

uncertainties in the availability of 

conventional energy resources such as fossil 

fuels (Anonymous, 2000). Biofuels are 

alternative renewable sources of energy that 

are receiving considerable attention the 

world over (Garba et al., 2005). Among the 

well known biofuels are bioethanol and 

biodiesel, both of which are used as sources 

of power for cars, trucks and aircrafts 

(Garba et al., 2005). The world’s largest 

producers of ethanol are Brazil and USA, 

and of biodiesel are Germany and Austria 

(Garba et al., 2005). Biodiesel attracts wider 

interest and more global acceptance because 

of the diversity of its feedstock and relative 

ease of production (Bello and Makanju, 

2011). Biodiesel fuels have different 

properties from petroleum diesel, such as 

higher viscosity, higher Cetane number, 

higher specific gravity and lower heating 

value (Graboski and McCormick, 1998) and 

these differences depend upon the biodiesel 

feed stocks. In Nigeria, many oil seeds are 

grown across the country. Some of these oil 

crops are grown on the cultivated lands 

while others grow in the wild; and both 

edible and non-edible oils are obtained from 

the crops (Anonymous, 2000).  

http://www.phytofuelsciences.com/
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To avoid competition with food 

crops, the non-edible oil seeds are generally 

recommended for energy production. The 

most common of the non-edible oil seeds are 

Jatropha, castor, and neem seeds 

(Anonymous, 2000). In this part of the 

world, research on castor seed and its 

derivatives has not been fully exploited. 

Research has shown that deferent varieties 

of castor seeds are available (Oluwole et al., 

2012).  

Despite the economic importance of 

these multivarietal seed oil yielding crops 

available in Nigeria, there have not been 

comparative studies on the biodiesel yield of 

the oil. Therefore, there is need to 

investigate the effect of castor seed variety 

on the biodiesel conversion of the castor 

seed oil. This study, therefore, aims at 

determining the biodiesel yield of oil from 

different varieties of castor seeds.  

MATERIALS AND METHODS 

Materials 

 In this study, the varieties of castor 

seeds used are white big size (WBS), black 

big size (BBS), grey medium size (GMS) 

and grey small size (GSS) as shown in 

Figure 1, and they were obtained from 

farmers in Maiduguri, Borno State, Nigeria. 

Oil was expressed from these varieties using 

hydraulic press.

 

 

Figure 1: Castor seeds: A - White Big Size (WBS); B - Black Big Size  (BBS);     C - Grey 

Medium Size (GMS); D - Grey Small Size (GSS) 

Methods 

Transesterification of castor oil 

Castor oil can be converted to 

biodiesel following the methods described 

by Conceicao et al., (2007a & b). The 

transesterification reaction of castor oil was 

carried out in a developed batch laboratory-

scale reactor (Figure 2), with anhydrous 

methanol, using potassium hydroxide 

(KOH) as catalyst. Prior to the 

transesterification reaction process, 500 ml 

of castor oil was heated to 80
o
C for 1hr, (by 

setting the regulator of the heating mantle to 

80
o
C) to evaporate water, and then allowed 

to cool down to room temperature 
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(Deligiannis et al. 2009 and Berman et al, 

2011). The reactor was preheated to about 

80
o
C using heating mantle, to eliminate 

moisture and then allowed to cool down to 

room temperature, then 250 ml of castor 

seed oil was added. The reactor with the oil 

was reheated, when the reactor and its 

content reached the reaction temperatures 

for the experiments (30, 45 or 60
o
C), the 

methanol and KOH mixture were added, in 

the amounts established for the experiment 

(1, 1.5 or 2% catalyst concentration) by 

weight of castor oil used, and the stirring 

mechanism was switched on, taking this 

moment as time zero of the reaction. Each 

mixture was vigorously stirred for the 

required reaction time (15, 30 or 60min), at 

approximately reaction time; heating and 

stirring were stopped by switching off the 

reactor and the heating mantle switches. In 

all the experiments, a methanol/castor oil 

molar ratio of 6:1 was used to bias the 

reaction toward higher yield and because of 

the very high viscosity of the castor oil 

(Bello and Makanju , 2011 and Berman et 

al, 2011). This was repeated for all the four 

varieties.  

The products of the reaction were 

drained off the reactor via the drain outlet by 

opening the tap into a beaker. This was 

transferred to separating funnel and allowed 

to settle overnight producing two distinct 

liquid phases: crude ether phase (Biodiesel) 

at the top and glycerol; phase at the bottom 

(Figure 3).  

The crude biodiesel was separated 

from the glycerol and washed using warm 

distilled water. The washing was carried out 

by mixing with 20% volume of warm 

distilled water in a 500 ml round bottom 

flask and stirred gently by shaking the flask 

with hand for 10min. This was allowed to 

settle and it separated into two layers of pure 

biodiesel and hydrated methanol with the 

lighter biodiesel at the top. This was 

separated using a separating funnel (Figure 

4). The procedure was repeated 3 times 

(Dorado et al. 2002 and Deligiannis et al. 

2009) before being heated to 110
O
C for 10 

min to remove the excess water. The 

percentage of biodiesel yield was calculated 

as: 

Biodiesel yield (%) = WBiodiesel / WOil x 100%                                                                      (1)              

where WBiodiesel = Total weight of Biodiesel collected, g 

                  WOil  = Total weight of oil sample, g   

          

 

Figure 3: Phase separation of 

biodiesel and glycerine 

Figure 4. Phase separated of 

pure biodiesel and hydrated 

methanol 

Reactor 

Heating 
mantle 

Figure 2: Batch Reactor 

used for the biodiesel 

conversion 
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RESULTS AND DISCUSSIONS  

Biodiesel Yield 

 The variation of biodiesel yield from 

four varieties of castor seed oils is presented 

in Figure 5. It is observed from the Figure 

that the grey medium size gave the highest 

biodiesel yield followed by the grey small 

size, the black big size and the least yield 

was obtained from the white big size. 

Biodiesel yield from oil of each variety 

increased with increase in catalyst 

concentration except for the grey medium 

size in which it increased with catalyst 

concentration up to the concentration of 

1.5% and then decreased with further 

increase in catalyst concentration. This may 

be due to the fact that the acid value of oil 

from WBS, BBS and GSS were higher and 

therefore, required higher percentage of 

catalyst concentration to produce higher 

yield of biodiesel. This is in agreement with 

the findings of Sousa et al. (2010), Encinar 

et al. (2010), Panwar et al. (2010), 

Ramezani et al. (2010), Berman et al. (2011) 

and Sreenivas et al. (2011) on castor oil 

biodiesel. It can be seen from this table that 

the effects of reaction time, catalyst 

concentration and seed variety were 

statistically significant at 5% level.  

Figures 6, 7 and 8 show the effects 

of seed variety and reaction temperature, 

reaction time and catalyst concentration 

respectively on biodiesel yield. It is obvious 

from these figures that the GMS variety 

generally gave the highest biodiesel yield 

followed by the GSS, BBS and the least is 

from the WBS variety. It is observed in 

Figure 6 that reaction temperature had no 

effect on biodiesel yield, but Figures 7 and 8 

indicate that reaction time and catalyst 

concentration respectively had effects on 

biodiesel yield. This is in agreement with the 

findings of Da Silva et al.(2006) on castor 

oil biodiesel 

         

 

CONCLUSION   

In this study, oils from four varieties 

of castor seeds were converted to biodiesel 

via transesterification process. Investigation 

was carried out to determine the variety that 

gives optimum biodiesel yield and the 

following conclusions were derived: 

1. GMS variety gave the highest biodiesel 

yield followed by the GSS, the BBS and the 

least was from the WBS variety. 

2. Reaction temperature (A) had no 

significant effect on the biodiesel yield of 

the from the four castor seed varieties. 

3. Reaction time (B), catalyst concentration 

(C) and their interaction (BC) significantly 

affected the biodiesel yield of the four castor 

seed varieties. 

4. GMS variety, which gave the highest 

biodiesel yield is recommended for the 

biodiesel production.  
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Figure 6: Biodiesel yield vs seed variety and reaction 

temperature 

Figure 7: Biodiesel yield vs seed variety and reaction time Figure 8: Biodiesel yield vs seed variety and catalyst 

concentration 
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