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Abstract

This research is a study of the production of bio-oil from Jatropha oil cake by a fast pyrolysis process in a free-fall
reactor. The objective of this work was to determine the effect of pyrolysis temperature on yields and properties of
bio-oil. The temperatures studied were 400, 450, 500, 550 and 600°C. The nitrogen flow rate was 5 L/min. The biomass
particle size was 212-500 ym. The biomass feed rate was 140-160 g/h. The bio-oil properties investigated included
solids content, density, pH, and kinetic viscosity. The results showed that at the pyrolysis temperature of 550°C, the
maximum bio-oil yield of 49.03 wt% was achieved. At this pyrolysis temperature, the bio-oil had solids content of 0.18
wt%, density of 1.0 g/ml, pH of 4.7, and viscosity of 432.27 cSt.
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Table 1 Properties of Jatropha oil cake

Proximate analysis (wt%)

Moisture 11.63
Volatile 67.08
Fixed carbon 21.42
Ash 0.14
Ultimate analysis(wt%)
Carbon 43.65
Hydrogen 6.09
Nitrogen 5.68
Sulfer 0.16
Oxygen* 44 .42
Heating Value (MJ/Kg)
HHV 20.74
LHV 19.41

*Calculated by difference
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Figure 1 Free-fall pyrolysis reactor unit
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Figure 2 Effect of temperature on products yields

Pyrolysis temperature Properties
(°C) Solids content Density(kg/dm") pH Viscosity at 40°C (cSt)
(wt%)
400 0.42 0.94 4.4 241.67
450 0.39 0.95 3.9 321.16
500 0.12 0.94 4.1 369.82
550 0.18 1.00 47 432.27
600 0.05 1.09 4.0 900.21
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