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ABSTRACT 
 

A pilot plant for production of biodiesel from Jatropha Curcas oil was designed and constructed. The pilot 

plant was tested and a sample of the biodiesel produced from the pilot plant was analysed by Kaduna 

Refining and Petrochemical Company (KRPC) Ltd. The results of the analysis   showed that Boiling Point, 

Flash Point, Pour Point, Cetane Number, Kinematic Viscosity, Specific gravity and sludge (water and 

sediments) were all within ASTM standard for biodiesel. However, the Cloud point was 6% higher than the 
ASTM standard while the sulphur content 0.02% (by wt) was much higher than the ASTM standard. With 

an input of 30 litres of Jatropha oil and 6 litres of methanol  27 litres of biodiesel was produced, a yield of 
90% .This is in agreement with biodiesel yields of 90% and  92% obtained by other authors. The total 

batch time for producing 27 litres of the biodiesel is 11 hours and the production rate is 2.45 litres per 

hour.  

 

SIGNIFICANCE: Jatropha Curcas oil extracted 

from the seeds of Jatropha plant can be used to 

produce biodiesel. The design of a mobile plant 

for the production of biodiesel from Jatropha 

Curcas oil will enable entrepreneurs utilize the 

seeds for production of biodiesel especially for 

use in operating farm machinery. 

KEYWORDS: Biodiesel, Jatropha curcas oil, 

Methanol, Transesterification, Glycerin, 

Magnesium Silicate. 

 

1.0 INTRODUCTION 
 

The use of petroleum diesel has a lot of 

environmental problems due to high emission of 

exhaust gases rich in carbon monoxide and 

sulphur dioxide. Biodiesel is generally 

considered a renewable and environmentally 

friendly fuel which could reduce dependence on 

petroleum diesel if produced in commercial 

quantity. Biodiesel is an alternative to petroleum 

diesel. It is derived from agricultural feedstock 

such as vegetable oils and animal fats and has 

been identified as a potential substitute for diesel 

fuel. Jatropha Curcas oil is not edible and the 

plant has several attributes that makes it ideal for 

use as a raw material for biodiesel. Biodiesel 

from Jatropha Curcas oil can be used in diesel 

engine without major engine modifications. In 

the production of biodiesel, vegetable oil is 

subjected to a chemical reaction known as trans-

esterification. The chemical reaction between the 

vegetable oil and an alcohol (usually methanol) 

in the presence of a catalyst (usually a base) 

produces the biodiesel. 

 

2.0 LITERATURE REVIEW 
  

Jatropha curcas plant has oil yielding seeds and 

is a multipurpose and drought resistant shrub, 

widely cultivated in the tropics with a yield of 

7.5 to 12 tons per hectare per year after five 

years of growth. Jatropha plant makes seeds 

from the first year of plantation with yield of 2.5 

tonnes per hectare (Rabe, 2004). Knothe and 

Gerpen (2005) reported investigation on 20 

vegetable oils which included grapeseed, maize, 

camelina, pumpkin seed, peanut, sunflower seed, 

palm, olive, soybean cotton seed and shea butter. 

Biodiesel can be found in over 28 countries of 

which Germany and France are world’s largest 

producers, (Kusdiana and Saka, 2000). The first 

documented commercial production of biodiesel 

was reported to be in 1988 (Korbiz, 2001). 

Diesel engines are significant contributors of 

Nitrogen oxides and are ambient air pollutants 

(Shumacher and Adams, 2002 ). 

 Farson et al. (2004) conducted tests of blends of 

diesel/Jatropha oil (97.4/2.6, 80/20 and 50/50 by 

volume) in compression ignition engine and 

confirmed an increase in brake power and brake 
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thermal efficiency and a reduction in specific 

fuel consumption. The 97.4/2.6 fuel blend gave 

the highest cetane number and better engine 

performance. They recommended that Jatropha 

oil be used as ignition-accelerator additive in 

diesel engine. Biodiesel produced from vegetable 

oil has many advantages compared with diesel 

fuel because it is derived from a renewable 

domestic source ; it is an eco friendly 

oxygenated fuel, reduces pollution by up to 75% 

and is much less combustible, with a Flash point 

greater than 150°C compared to 70°C for 

petroleum diesel (Yammama, 2006).Other 

disadvantages include high viscosity (11 to 17 

times higher than diesel fuel) and lower volatility 

which causes formation of deposits in diesel 

engines (Sivasamy  et al., 2007). Berchman and 

Hirata (2007) produced biodiesel from Crude 

Jatropha Curcas Oil having high content of free 

fatty acid (FFA) of 15% by using a two step 

process of acid treatment to reduce the FFA to 

less than 1% which increased the methyl ester 

(biodiesel) yield to 90%. Without the treatment, 

the methyl ester yield was only 55%. This 

confirms that in alkali-based catalyzed 

transesterification, the presence of high 

concentration of FFA reduces the yield of methyl 

esters significantly.  Sarin and Sharma (2007) 

investigated alternative fuel blends for diesel 

engines while Venkateswara et al. (2008) tested 

different blends of Jatropha biodiesel with fossil 

diesel on diesel engines and studied the 

performance and emission characteristics of the 

engine. The results showed that flash points 

increased with % increase in biodiesel in the low 

blends. Efficiency, smoke density and carbon 

monoxide reduced compared to fossil diesel. 

Similar results were earlier reported by 

Srivastava and Prasad (2004) and Barnwal & 

Sharma (2005). 

El-Diwani et al. (2009) produced biodiesel from 

100kg of Jatropha oil and 10kg of methanol   

using methyl alcohol and sodium hydroxide as 

catalyst by using bench scale and pilot plant 

methods; both of which gave methyl ester yield 

of 97.6kg. Theoretically, 100kg of biodiesel and 

10kg of glycerol should be produced. However, 

due to side reactions the biodiesel yield reduced 

to 97.6%. The biodiesel was evaluated as a fuel 

and compared with petroleum diesel with regard 

to its physical and chemical properties. The 

viscosity, flash point, pour point, cloud point, 

carbon residue, and calorific value of the 

biodiesel were found to be near to those of 

petroleum diesel.  Valuable by-products such as 

glycerol, free fatty acid and sodium hydroxide 

were produced. A biodiesel yield of nearly 98% 

enabled the transfer of the process to industrial 

scale. Kywe and Oo (2009) produced biodiesel 

from a pilot plant using two different types of 

Jatropha oil with FFA of 5.23% and 8.8% with 

methanol. The biodiesel yields of these two oils 

were 92% and 72% respectively. The physical 

and chemical properties of the biodiesel, cetane 

index, flash point, pour point, kinematic 

viscosity, specific gravity, carbon residue, 

copper strip corrosion test and water and 

sediment (sludge) were found to be within 

ASTM specified limits.  The biodiesel was found 

to have similar or better fuel consumption, horse 

power and torque as conventional (petroleum) 

diesel due to the low viscosity of the biodiesel 

and high cetane index number. The engine test 

using biodiesel was smooth and exhibited no 

starting problems.  

Studies were conducted in Mechanical 

Engineering Department, Bayero University on 

operational characteristics of different types of 

diesel engines by Bebeji (2008), Shanono (2009) 

and Wara (2010) using different blends of 

Jatropha biodiesel. Bebeji also used blends of 

biodiesel from cotton seeds. He found that in 

both cases there was increase in fuel 

consumption. Wara (2010) reported that diesel 

blended with 20% Jatropha biodiesel gave lowest 

specific fuel consumption and maximum brake 

power. Shanono (2009) reported that engine run 

on biodiesel blends endured longer hours of 

operation due to lower engine operating 

temperatures than when the engine was run with 

diesel. 

 

3.0 MATERIALS AND METHODS 

 

3.1 Design of Plant Components  
The chemical reaction of biodiesel production 

from Jatropha oil may be presented as shown in 

equation 1. 

The processes involve heating of Jatropha Oil, 

mixing of catalyst, biodiesel reaction, and 

separation of glycerin, removal of impurities and 

filtration of biodiesel. 
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Jatropha Oil    +   Methanol                            Biodiesel   +    Glycerin        ……………… (1) 

                                              
Catalyst 

 

The biodiesel reaction and gravity separation of 

the glycerin from the biodiesel would be carried 

out in the same vessel. Gravity separation 

requires a conical shaped bottom to effect 

complete separation. Alcohol recovery unit was 

not included in the pilot plant. The unreacted 

alcohol would be evaporated by heating to its 

boiling point. In designing the vessels, an  

 

allowance of one - third of the actual volume of 

the vessels would be made as headspace to avoid 

spillage. The pilot plant was designed to process 

30 litres of Jatropha oil per batch. Stainless steel 

(grade 304) was selected for processor 

construction because stainless steel is compatible 

with biodiesel, methanol and sodium hydroxide. 

The process block diagram is presented in Figure 

1. 

 

Figure 1: Process Block Diagram for Biodiesel Production from Jatropha oil 

 

3.1.1   Vessel Design: It is generally accepted 

that for most mixing tanks the liquid depth (Z) is 

equal to the tank diameter (DT). Hydrofoil 

impellers however can operate at up to bottom 

clearance ratio, C/DT = 0.5 or more (Mixing 

Solutions Ltd., 2009). 

 3.1.2   Design of Mixer Shaft: Mixer shafts are 

required to transmit the power from the mixer 

drive to the impeller. To calculate both tensile 

and shear stresses within the shaft, the torque 

and bending loads on the shaft must be 

estimated. The maximum torque on the mixer 

shaft can be calculated as follows (Cullen, 2009):  

 

𝑇 = 9.55𝑃/𝑁      ……           (2)           

 

Where: Τ = Torque (Nm), P = Motor power (W), 

N = Rotational speed (rpm) 

 

The bending moment for a single impeller mixer 

is defined by (Cullen, 2009):  

  

𝑀 = 2.88𝑃𝐿𝑓/𝐷𝐷𝐼       …      (3)        

 

Where: M = Bending moment (Nm), L = Length 

of the shaft , DI = Impeller diameter (m), f   = 

hydraulic factor (or a hydrofoil impeller with 

three blades, the typical hydraulic factor ranges 

from 2.5 – 3.5 for operation at the liquid level).  

 

The minimum shaft diameter is calculated from 

the shear and tensile stresses as follows:  
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𝜍𝑆 = 16  𝜏2 + 𝑀2 𝜋𝐷3  …         (4)          

       

𝜍𝑡 = 16(𝑀 +   𝜏2 + 𝑀2 )/𝜋𝐷3    ….      (5)         

 

Where: σs = Shear stress (N/m
2
); σt = Tensile 

stress (N/m
2
); τ = Torque (Nm); M = Bending 

moment (Nm); d = Shaft diameter (m). To avoid 

fatigue failure in steel shafts σs is typically 

limited to 40 x 10
6 

N/m
2 

and σt to less than 70 x 

10
6
 N/m

2
 (Cullen, 2009). 

 

3.1.3    Impeller Tip Speed and Diameter: 
Impeller tip speed for mixers are normally in the 

range of 2.0 – 7.5 m/s (Mixing Solutions Ltd., 

2009).  Tip speed is a function of the impeller 

speed and diameter. It is defined as (Chopey, 

2003): 

𝑇𝑆 = 𝜋𝐷𝐼𝑁  …               (6)         

Where: TS = Tip Speed (m/s), DI = Impeller 

Diameter (m), N = Impeller Speed (rpm) (the 

diameter of the mixing impeller is usually about 

a third of the diameter of the mixing tank as 

given by Haslego (2000). 

3.1.4   Motor Drive Power: The equation to 

determine the power draw of one impeller is 

(Chopey, 2003):  

𝑃 =  𝑁𝑝𝑁
3𝐷5𝜌     …              (7)        

Where: P = Agitator power (Watts); Np = 

Impeller power number (dimensionless); N 

= Shaft speed rev/s); D = Impeller diameter 

(m);  ρ = Fluid density (kg/m
3
).  

3.1.5   Experience-Based Rules for 

Design of Mixers: These rules are based on 

practical industrial experience. They are 

summarized as follows: 

i. For baffled tanks, agitation intensity is 

measured by power input and impeller tip 

speeds. For homogeneous chemical reactions the 

power requirement ranges from 0.082 – 0.247 

kW/m
3 

and the tip speed ranges from 2.29 -3.05 

m/s (Haslego, 2000). 

ii. The various geometries of an agitated 

tank relative to diameter (DT) of the vessel are 

Liquid Level = DT (m), Turbine Impeller 

Diameter = DT/3  (m), Impeller Level Above 

Bottom = DT/3  (m), Impeller Blade Width = 

DT/15 (m). Four Vertical Baffle Width = DT/10  

(m)  (Haslego, 2000).  

 

3.1.6    Vessel dimensions: The relative sizes of 

the equipment items are function of the pilot 

plant capacity and the established production 

norms as regards the relative volumes of the 

various reacting components in line with 

engineering fundamentals. The typical norm 

when using methanol is as follows:  

Jatropha Oil = 30 litres (27.558 kg); Methanol = 

6 litres; Sodium Hydroxide = 105g; Magnesium 

Silicate (Talc) = 2 % (wt.); Oil = 0.55 kg. Total 

volume = 36 litres (approximately) (Addison, 

2009). The volume of the vessel is defined by: 

 

𝑉𝑇 =  𝜋𝐷𝑇
3 4   …          (8)                               

 
3.1.7   Vessel Heater Rating: The energy 

required to heat up a given quantity of Jatropha 

oil in a given time is defined by (Science Help 

Online chemistry, 2008):                                                                                                             

  

𝑄 =  𝑚𝑐𝑝∆𝜃 𝑡  …               (9)    

  

Where: Q = Heating rate (kW); m = mass of oil 

(kg); cp = Specific Heat Capacity of Jatropha oil 

(kJ/kg);   ΔӨ = Temperature increase (
o
C);   t = 

heating time (sec). 

 

3.1.8 Pump power requirement for filtration 
of biodiesel: The power required for pumping in 

Watts, P is calculated from (Haslego, 2000):                                                                                                 

 

 

𝑃 =
 1670  𝐹𝑙𝑜𝑤   𝑚3 𝑚𝑖𝑛    𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒  𝑑𝑟𝑜𝑝   𝑏𝑎𝑟   

 𝑃𝑢𝑚𝑝  𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦  
 …   

(10)  

3.2 Construction and assembly of the plant  

3.2.1 Construction: The plant components 

namely; heating vessel, catalyst mixing vessel, 

biodiesel reactor, dry washing vessel and product 

(biodiesel) vessel were constructed from 

stainless steel plates     The following 

components were purchased and assembled 

namely; biodiesel pump, micro filter casing and 

cartridge (0.5 microns), stainless steel pipes and 

fittings, electric control panel, temperature 

gauges, electric immersion heaters with 

thermostat and electric gear motors for mixers.  

3.2.2 Assembly of the plant: The following 

procedures were followed in assembling the 

plant 
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1) Oil heating vessel was placed on the skid 

and fastened on to it by means of bolts and 

nuts and washers through drilled holes. 

2) Teflon thread seal tape was applied to the 

screw thread on the immersion heater and 

inserted  and tightened into the 50 mm 

welded socket on the oil heating vessel by 

means of a pipe wrench. The temperature 

indicator was screwed into the 20mm 

threaded socket provided on the heating 

vessel. 

3) The catalyst mixing vessel and the reactor 

vessel were placed on the skid and fastened 

to it by means of bolts, nuts and washers 

through drilled holes. 

4) The pipe connection between the oil heating 

vessel, catalyst mixing vessel and the reactor 

vessel was made using 20 mm stainless steel 

pipe, ball valve and elbows. 

5) The dry wash vessel and pure biodiesel 

storage vessel were then placed in their 

position and fastened to the skid by means of 

bolts, nuts and washers through drilled 

holes. 

6) The discharge point from the reactor vessel 

was connected to the dry wash vessel, while 

allowing for a drain position using a 20mm 

Tee fitting.  

7) The transfer pump was installed in position 

and connected to the dry wash vessel by 

means of pipe and fittings. 

8) The storage vessel for pure biodiesel was 

placed in position, fastened to the skid and 

connected to the discharge of the pump by 

means of pipe and fittings. The two micro 

filters were installed in series along the line. 

9) The electric heater, pump and motors were 

connected to their respective switches in the 

panel. 

 

 

 

 

Plate 1: Assembled pilot plant 
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3.3 Plant Performance Assessment 

3.3.1 Biodiesel Production: The pilot plant was 

tested as follows: 

1) Thirty litres of Jatropha oil was poured 

into the heating vessel with discharge valve, V1 

closed and the heater was switched on;  

2) The heater thermostat was then set at 

60°C and the oil was heated to 60°C for one 

hour;  

3) Six litres of methanol was put into the 

catalyst mixing vessel with discharge valve, V2  

closed and 105grams of sodium hydroxide was 

added to it;   

4) The motor was switched on and the 

mixture was stirred for ten minutes to dissolve 

all the sodium hydroxide; 

5) With biodiesel reactor drain valve, V3 

and discharge valve, V4 closed, the Jatropha 

heating oil was transferred to the biodiesel 

reactor. The catalyst mixture was then gradually 

drained into the biodiesel reactor; 

6) The electric gear motor was switched on 

to stir the oil; 

7) The discharge valve, V2 was opened half 

way to allow the catalyst mixture drain gradually 

into the biodiesel reactor; 

8) Mixing was continued for 30minutes 

and the electric gear motor was switched off; 

9) The reaction mixture was allowed to 

settle for eight hours until two distinct layers 

were observed dark layer below and lighter layer 

above;   

10) The dark layer containing glycerin, 

methanol, and other impurities was drained 

through valve V4 but valve V5 remained closed; 

11) The lighter layer containing biodiesel 

and residual methanol was transferred to dry 

washing vessel through valve V3 with valve V5 

still closed;  

12) The crude biodiesel was heated to 70°C 

and held for one hour to vaporize the methanol;  

13) 550grams of magnesium silicate was 

added to the crude biodiesel and the electric 

motor was switched on for ten minutes; 

14) The discharge valve V-5 was opened 

and the pump was switched on to transfer the 

mixture through micro filter into the finished 

product vessel. The biodiesel was then collected 

and taken for laboratory analysis.  

The materials used for the production of 

biodiesel were Jatropha oil, methonal, Sodium 

Hydroxide and Magnesium Silicate (Table 1). 

For a biodiesel yield of 27 litres, the production 

cost was found to be N137.80/litre     

                                                                         

Table 1:  Breakdown of cost of materials for biodiesel production 

  

S/N           Description      Quantity     Rate (N) Amount (N) 

1 Jatropha Oil   30 litres      100    3,000 

2 Methanol    6 litres      100    600 

3 Sodium Hydroxide    0.105kg      100    10.50 

4 Magnesium Silicate    0.55kg      200     110 

 Total Cost  3,720.50 

    

4.0 RESULTS AND DISCUSSION 

4.1  Results 

 

4.1.1 Design Summary: The design parameters 

for the construction of the biodiesel pilot plant 

from Jatropha Curcas oil are summarized in 

Table 2. 

 

4.1.2 Analysis of Biodiesel: The sample of the 

biodiesel produced from the pilot plant was 

taken to KRPC Laboratory for analysis (Table 

3).                                 
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Table   2: Summary of design parameters for the construction of the biodiesel pilot plant    

Equipment 

Item 

Material Capacity Dimensions Impeller 

dia. mm 

Power, 

Watt 

Heater 

Rating, 

kW 

Speed 

(Rpm) 

   Dia., 

mm     

Depth   

mm 

    

Jatropha Oil 

Heating 

Vessel 

Stainless 

Steel 

40 litres 370 370 ------- ----- 3.22 ------ 

Catalyst 

Mixing tank 

Stainless 

Steel 

12 litres 200 400 70 10.94 …….. 1500 

Biodiesel 

Reactor 

Stainless 

Steel 

50 litres 400 400 130 10.5 ……… 438 

Dry washing 

tank 

Stainless 

Steel 

40 litres 500 250 170 22.3 3.22 438 

Biodiesel 

Storage 

Vessel 

Stainless 

Steel 

40 litres 500 250 --------- ------- --------- --------- 

Biodiesel 

pump 

Cast Iron 1,800 

litres/hr 

------- ------- --------- 99.73  ------ 

Filter Woven 

cotton 

with 

PVC 

Casing 

0.5 

micron 

      

Piping Stainless 

Steel 

Ø20mm 

diameter 

       

 

Table 3: Analysis (conducted by KRPC Ltd ) of Biodiesel produced from the pilot plant compared to 

ASTM ( D 6751) Standard for Biodiesel 

S/N Fuel Property (Units) Jatropha  

Biodiesel 

ASTM  (D 6751) 

Standard (Biodiesel) 

1 Kinematic viscosity at 40°C (cSt) 5.64 4.0 – 6.0 

2 Specific gravity at 15°C 0.8862 0.88 

3 Water and Sediments (sludge) (% 

vol.) 

0.04 0.05 max. 

4 Sulphur  (% by wt) 0.02 0.0 – 0.0024 

5 Boiling Point (°C) 270 – 340 315 – 350 

6 Flash Point (°C) 162 100 – 170 

7 Cloud Point (°C) 12.7 -3 to 12 

8 Pour Point (°C) 1.6 -15 to 10 

9 Cetane Number 34.34 28 to 65 

 

4.2 Discussion of Results  
4.2.1 Cost of Construction of the plant: The 

list of materials used in the construction of the 

pilot biodiesel plant is shown along with cost in 

table 2. Breakdown of the cost showed that 

stainless steel plates for constructing jatropha oil 

heating vessel, catalyst mixing vessel, biodiesel 

reactor/separation vessel ,dry wash vessel and 

biodiesel storage vessel cost N114, 000.00. 

Stainless steel sockets, ball valve, nipples, union 

connector, threaded elbow, pipes, threaded 

brushing and sockets cost N43,100.00. Flat bars, 

electric gear motors, biodiesel pump, micro 

filters and other materials cost N31,000.00, 

consumables cost N18,000.00 while labour cost 

N22,000.00. The total cost of constructing the 
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plant was N228,100.00  (See Table 3) The high 

cost was mainly due to the use of stainless steel 

plates for the Jatropha oil heating vessel, catalyst 

mixing vessel, Biodiesel Reactor/Separation 

vessel, Dry Washing vessel, Biodiesel Storage 

vessel, stainless steel pipes ,sockets and elbow. 

4.3.2 Biodiesel yield from the pilot plant: 
Theoretically, if 100kg of triglycerides react with 

10kg of methanol, 100kg of biodiesel and 10kg 

of glycerol should be produced. However, side 

reactions usually reduce the yield of the 

biodiesel. In the pilot plant in Egypt the biodiesel 

yield was reduced to 97.6% which enabled the 

transfer of the process to industrial scale , (El-

Diwani et al., 2009).Since in this case 27 litres of 

biodiesel was produced from 30 litres of 

Jatropha oil the yield was 90%. This figure is 

the same as the yield obtained by Berchman and 

Hirata (2007) for FFA content of 1% and nearly 

the same as 92% for FFA of 5.23% obtained by 

Kywe and Oo (2009).     

4.3.3 Physical and Chemical Properties of the 

Biodiesel: The Pour Point of the biodiesel was 

1.6
o
C which is within the ASTM limit. However, 

it is higher than -1
o
C obtained by Kywe and Oo 

(2009) and  also higher than -6
o
C obtained by El-

Diwani et al (2009). Low Pour Point would 

render the biodiesel suitable for both tropical and 

moderate temperature regions. The kinematic 

viscosity value of 5.64 cSt (mm
2
/sec) for the 

biodiesel was within the ASTM limit of 4.0-6.0 

and nearly the same as 5.384 mm
2
/sec obtained 

by Kywe and Oo (2009) and 5.2 mm
2
/sec 

obtained by El-Diwani et al (2009). The low 

viscosity increases the ability of the biodiesel to 

flow and hence induce complete burning of the 

fuel without any ignition delay. The Cetane 

Index number for the biodiesel produced from 

the pilot plant, 34.34 is lower than the one 

obtained by Kywe and Oo (2009) which was 48, 

but both were within the ASTM limit of 28-65. 

The biodiesel produced had a flash point of 

162
o
C which is the same as that obtained by El-

Diwani et al (2009) in the pilot plant and is  

within the ASTM limit of 100 - 170
o
C. The 

specific gravity of 0.8862 was almost the same 

as 0.88 ASTM limit but slightly more than 

0.8749 obtained by Kywe and Oo. Water and 

Sediment (Sludge) value of 0.04% was less than 

the maximum ASTM limit of 0.05%.  The cloud 

point of 12.7
o
C was only 5.8% outside ASTM 

limit of 12
o
C. For El-Diwani et al the cloud point 

was 0
o
C for pilot plant but 6

o
C for bench scale 

experiment. The sulphur content of 0.02% was 

well outside ASTM limit of 0.0024% but well 

below sulphur content in petroleum diesel 

ASTM limit of 0.05%. The boiling point for the 

Jatropha biodiesel, 340
o
C, is within the ASTM 

specified range of 315 - 350
o
C.  

 

5.0 CONCLUSIONS 

 

1) A pilot plant for producing biodiesel from 

Jatropha Curcas oil was designed, 

constructed and tested. The capacity of the 

pilot plant is 30 litres of Jatropha oil per 

batch with an output of 27 litres of biodiesel. 

The total time for the production of one 

batch is 11 hours, the rate of production is 

2.45 litres of biodiesel per hour.  

2) The analysis of the biodiesel produced from 

the plant showed that Kinematic Viscosity, 

Specific gravity, boiling point, flash point, 

pour point, cetane number and sludge were 

all within ASTM (D6751) standard for 

biodiesel. However, cloud point was 

6%above the ASTM standard, while sulphur 

content, 0.02% by weight was much higher 

than the ASTM standard of 0.0024%. 

3) The biodiesel yield from the pilot plant of 

90% was identical to the values obtained by 

two other researchers but was lower than 

97.6% obtained from a bigger pilot plant  

(El-Diwani et al., 2009). The 90% yield is 

good enough to transfer the process to 

industrial scale. 
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