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Abstract

This research aims at studying the effects of biomass feeding rates on yields and properties of products from the
fast pyrolysis process in a free fall reactor. The biomass used was eucalyptus bark. The results showed that at the
biomass feed rate of 1.29 g/min,the maximum bio-oil yield of 66.69wt% was obtained, together with 22.90wt% char
and 10.41wt% gas yields. The bio-oil has HHVandLHV of 17.33 and 16.21 MJ/kg, respectively.The results also showed

that the biomass feeding rate clearly affected the product distribution and the properties of bio-oil obtained from fast

pyrolysis.
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Table 1 Characteristics of biomass residuesfrom eucal

yptus bark with particle size range of 225-500

pm.
Proximate Analysis (wt %)
Moisture 10.73
Volatile 65.72
Fixed carbon 19.37
Ash 4.18
Ultimate analysis (wt%, dry basis)
Carbon 38.66
Hydrogen 4.50
Nitrogen 0.26
Sulfur 1.57
Oxygen* 50.83
Ash 4.18
Heating values (MJ/kg)
HHV 14.89
LHV 13.91

*Calculated by difference.
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Figure 1 Schematic diagram of the free-fall fast pyrolysis unit.
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Table2 Effects of biomass feeding rates on product

yields and properties of bio-oil.

Analysis Biomass feeding rate (g/min)

0.95 | 1.29 | 1.45 | 1.83 | 2.05 | 3.00

Product yields (wt%)

Bio-oil 64.65 | 66.69 | 57.73 | 52.88 | 44.32 | 39.97
Char 23.39 | 2290 | 2546 | 36.20 | 25.98 | 48.53
Gas 11.96 | 10.41 | 16.80 | 10.92 | 29.71 | 11.50

Bio-oil properties

pH 235 | 302 | 289 | 321 | 333 | 336
Density 1152 | 1152 | 1129 | 1106 | 1128 | 1082
(kg/m’)

Ash content (wt%) 0.23 0.18 0.17 0.16 0.15 0.09

WaterContent (wt%) | 27.70 | 27.01 35.45 | 37.61 | 41.18 | 52.55

Solids 0.45 0.48 0.45 0.19 0.21 0.28
Content (wt%)

Fresh bio- 13.50 | 10.37 5.66 5.62 4.78 212
oil viscosity

(cSt)

Aged bio-oil 24.80 | 21.61 9.62 11.38 9.77 4.47
viscosity

(cSt)

Stability 248 1.08 0.70 1.03 1.09 1.11

Heating value (MJ/kg)

HHV 13.08 17.33 16.27 14.79 11.43 10.26
LHV 12.01 16.21 15.07 13.60 10.23 9.11
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