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Abstract

This paper investigates the influence of pyrolysis temperature on yields and properties of bio-oil obtained from fast
pyrolysis of Leucaena leucocephala in a fluidised-bed reactor. Fast pyrolysis temperatures were in the range of
400-550 °C using a biomass particle size of 0.25-0.50 mm. The results showed that the optimum reaction temperature
for obtaining highest bio-oil yields was around 500 °C. The highest bio-oil yields was 65.48 wt% on biomass dry basis.
The bio-oil products were also tested for their basic properties. Results showed that the solids content, pH value,
density, higher heating value (HHV), viscosity and stability index of the bio-oil were 0.15 wt%, 3.80, 1.13 g/ml, 20.33
MJ/kg, 41.45 cSt and 1.01, respectively.
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Figure 1 Fluidised-bed reactor’
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Table 1 Proximate analysis of Leucaena leucocephala

Component (wt%) This work Reference’
Moisture 2.50 0.63
Volatile 79.10 81.00
Ash 2.40 1.78
Fixed carbon* 18.50 16.59
*Calculated by difference
Water-Cooled Condenser
ESP Dry ice/acetone
Cotton Wool
Filter

Bio-oil Pots

Char Pots

Figure 2 Schematic diagram of the fluidised-bed reactor unit
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Table 1 Pyrolysis conditions

Parameters Experiment

1 2 3 4
Temperature (°C) 400 450 500 550
Particle size (mm) 0.25-0.50
Feed rate (g/hr) 200
Heat transfer medium Sand silica
Run time (minutes) 20
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Figure 2 Effect of pyrolysis temperature on product yields
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Table 2 Effect of pyrolysis temperature on bio-oil proper-

ties

Properties Pyrolysis temperature (°C)

400 450 500 550

Solid content Wt%)  0.36 0.08 0.15 0.76
pH 270 440 380 3.80
Density (g/ml) 113 119 113 1.13
HHV (MJ/kg) 1814 17.49 20.33 17.37
Viscosity (cSt) 19.02 107.3 4145 20.48
Stability 131 277 101 655
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