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Hemicellulose, consisteing of pentose as xylose and mannose, is usable as high octane fuels and heavy oil additives if depo-
lymerized to monomer unit. In this study, thermochemical degradation by pyrolysis-liquefaction of hemicellulose, the effects
of reaction temperature, conversion yield, degradation properties and degradation products were investigated. Experiments
were performed in a tube reactor by varying reaction temperatures from 200 C to 400 ‘C at 40 min of reaction time. The
liquid products from pyrolysis-liquefaction of hemicellulose contained various kinds of ketones. Ketones, as 2,3-dimethyl-
2-cyclopenten-1-one, 2,3,4-trimethyl-2-cyclopentan-1-one, and 2-methyl-cyclopentanone, could be used as high-octane-value
fuels and fuel additives. However, phenols are not valuable as fuels. Combustion heating value of liquid products obtained
from thermochemical conversion processes of hemicellulose was in the range of 6,680 ~7,170 cal/g. After 40 min of reaction
at 400 C in pyrolysis-liquefaction of hemicellulose, the energy yield and mass yield were as high as 72.2% and 41.2 g
0il/100 g raw material, respectively.
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Figure 1. Chemical structure of hemicelluloses.
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Figure 2. Schematic diagram for the pyrolysis-liquefaction reactor.
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Figure 3. Effect of reaction type on conversion yield in pyrolysis- lig-
uefaction reaction conversion of xylan.
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Figure 4. FT-IR spectrum of solid residue remained after pyrolysis-
lique-faction of xylan at various temperatures (reaction time: 40 min).
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Table 1. The Main Products from Pyrolysis-liquefaction of Xylan

Peak No. Product
1 2,5-dihydroxypropiophenone
2 (E,E)-2,5-diphenyl-2,4-hexadiene
3 1,2-benzenedicarboxylic acid, dinonyl ester
4 4,4-dimethyl-2-cyclopenten-1-one
5 2,3-dimethyl-2-cyclopenten-1-one
6 2-methyl phenol
7 2-methyl-cyclopentanone
8 2,3 4-trimethyl-2-cyclopentan-1-one
9 2-propyl-2-cyclohexenone
10 2,5-dimethyl cyclopentanone
11 C3-benzene
12 2,4-dimethyl phenol
13 2,4,6-trimethy] phenol
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Figure 5. GC chromatogram for liquid products from xylan by py-
rolysis-liquefaction.
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Figure 6. The Comparison of amount of products from xylan by py-
rolysis-liquefaction.
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Table 2. Heating Values and Mass Yield of Liquid Products from Hemicellulose

Reaction type Sample Reaction condition Heating values (cal/g) Mass yield of oil (g 0il/100 g-raw material)
1 200 C, 40 min 6680 40.4
2 250 C, 40 min 6780 32.0
lysis-liquefacti
pyrolysts-iquetaction 3 300 C, 40 min 6840 352
reaction
4 350 C, 40 min 7050 39.3
5 400 C, 40 min 7170 41.2
75 A v AEZ 9 A9 mHFAZHHHV)ZE 4091.2 cal/g[12]S o] &3}
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2 Energy yield (%) =
z HHV of biomass raw material
2 el
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Figure 7. Energy yield of products from xylan by pyrolysis-liquefaction.
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