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Effect of Cooling Water Temperature on Yields and Properties of Bio-oil derived from
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Abstract
This research is a study of the effect of cooling water temperature on yields and properties of bio-oil produced from
fast pyrolysis of cassava stalk and rhizome in a free-fall reactor. There were 4 levels of cooling water temperatures
investigated in this work including 0, 30, 50 and 70°C. The basic properties of bio-oil studied were solids content, ash
content, density, pH and viscosity. The results showed that the optimum cooling water temperature was 30°C, which
gave the maximum bio-oil yield of 64.23 wt%. The bio-oil had solids content of 1.93 wt%, ash content of 0.04 wt%,

density of 1.1 g/ml, pH of 3 and viscosity of 14.79 cSt.
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Table 1 Proximate analysisof Cassava Stalk and Rhizome

composition (wt%, dry basis)

Moisture® 71

Volatile 75.8
Fixed carbon® 11.76
Ash 5.34

®As-receired basis

®Calculated by difference
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Figure 1 Schematic diagram of the free-fall fast pyrolysis unit

Table 2 Pyrolysis conditions

Run no.

Parameter
1 2 3 4

Cooling water temperature (°C) 0 30 50 70

Pyrolysis temperature (°C) 450
Biomass particle size (mm) 212-500
Biomass feed rate (g/hr) 150
Nitrogen flow rate (L/min) 5

Hot filter medium Gass wool
Experimental run time (hour) 1
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Figure 2 Effect of cooling water temperature on bio-oil yields
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Table 3 Characteristics of bio-oil from fast pyrolysis of

cassava stalk and rhizome.

Properties Cooling water
temperature (°C)
0 30 50 70

Solids content(wt%) 069 088 082 0.78
Ash content (wt%) - 0.04 - -
Density (g/ml) 1.1 1.1 1.1 1.1
pH 3.1 3.3 3 3
Kinematic viscosity at 3.9 185. 50.2 424
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