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Improving the Biomass Properties via torrefaction
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Abstract

This paper presents the experimental results of improving the biomass properties in order to deal
with high moisture and low energy density via torrefaction which is a mild pyrolysis process. The process
consists of thermally treating the biomass in the condition of oxygen absence. The eucalyptus residues
are tested in the reactor with a wrapped around heater while the vacuum condition is accomplished with
the small vacuum pump. The test conditions are performed at 200,230 and 250°C for difference
residence time, 1 and 2 hours. The results are found that the high heating values of the samples are
increased at the maximum rate of 30% at 250 °C for 2 hours. The ratio of H/C and O/C are decreased
for all conditions test which is suitable as a fuel in gasification process.The gas products which arised
during the heating process mainly consists of carbondioxide following with carbonmonoxide and the least

of methane. From the grindability test, the fractions of coarse particles are reduced. The torrifed products
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show hydropobic property which absorb small moisture during leaving in atmospheric room for forty-five

days.
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Ultimate analysis(%,ash free basis)

Oxygen | Carbon | Nitrogen | Hydrogen
UCA 45.26 47.05 0.52 7.17
UCA- | 44.26 48.21 0.52 7.01
1-200
UCA- 43.2 49.35 0.51 6.94
1-230
UCA- | 4247 50.1 0.52 6.91
1-250
UCA- | 40.54 52.2 0.52 6.74
2-200
UCA- | 38.55 54.2 0.53 6.72
2-230
UCA- | 37.03 55.8 0.52 6.65
2-250

Proximate analysis(%, dry basis)

Moisture | Ash | Volatile | Low heating
content matter | value(MJ/kg)
UCA 55 1.02 | 811 20.24
UCA- 4.1 1.02 | 78.1 21.12
1-200
UCA- 3.8 1.03 | 754 21.34
2-200
UCA- 3.7 1.03 | 731 2411
1-230
UCA- 3.1 1.04 | 722 24.31
2-230
UCA- 3.1 1.03 | 69.5 26.01
1-250
UCA- 27 1.05 | 67.3 26.26
2-250
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200 - gawnnd 200 °C , 230 - gaenni 230 °C ,
250 — gmanQil 250 °C
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Moisture content(%)

Before test After test

UCA-1-200 4.2 43
UCA-2-200 37 38
UCA-1-230 38 39
UCA-2-230 32 39
UCA-1-250 30 3.1
UCA-2-250 28 28
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