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ABSTRACT

In this study, thermochemical degradation by pyrolysis-liquefaction of cellulose, the
effects of reaction time, reaction temperature, conversion yield, degradation properties and
degradation products were investigated . Experiments were performed in a tube reactor by
varying reaction time from 20 to 80 min at 200~500°C. Combustion heating value of liquid
products from thermochemical conversion processes of cellulose was in the range of 6,920~
6,960cal/g. After 40min of reaction at 400°C in pyrolysis-liquefaction of cellulose, the energy
yield and mass yield was as high as 54.3% and 34.0g 0il/100g raw material, respectively. The
liquid products from pyrolysis-liquefaction of cellulose contained various kinds of ketones,
phenols and furans. ketones and furans could be used as high-octane-value fuels and fuel
additives. However, phenols are not valuable as fuels.
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Fig. 1 Schematic diagram for the pyrolysis-Liquefaction reactor.
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Fig. 2 Effect of reaction time of conversion yield in

pyrolysis-liquefaction reaction of cellulose.
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Fig. 3 Effect of reaction temperature on conversion
yield in pyrolysis-liquefaction reaction of
cellulose. (Reaction Time : 40min)
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Table 1. The main products from pyrolysis liquefaction
of cellulose
Peak
Products
No.
1 Toluene

2 3-furaldehyde

3 1-methyl-7-(1-methylethyl)thenanthrene

4 2-[(2-butylcyclopropyl)methyll-cyclopro-
panenonanoic acid

5 1-(2-furanyl)-ethanone

6 Dihydro-5-methyl-2(3H)~furanone

7 5-methyl furfural

8 2-hydroxy-3-methyl-2-cyclopenten-1-one

9 1,2-benzenedicarboxylic acid, dinony! ester

10 Phenol

11 2-methyl benzofuran

12 1,2-benzenedicarboxylic acid, dibutyl ester

13 3-methylcyclopent-2-enone

14 2-acetyl-5-methylfuran

15 2,3-dimethyl-2-cyclopent-1-one

16 2-methyl phenol (o-cresol)

17 3-methyl phenol (m-cresol)

18 2-methyl benzofuran

19 3,4-dimethyl-1H-indazole

20 2-ethyl-5-methylfuran

21 1,4-dimethylbenzene (p-xylene)

22 2-~ethyl phenol

23 2,4-dimethyl phenol

24 2,5-dimethyl phenol

25 2,3-dimethyl phenol
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Table 2. Heating values, mass yield and energy yield of liquid products for each reaction condition.

. . Heating Value Mass yield Energy yield
Reaction condition (cal/g) (g oil/100g raw material) (%)
400C, 40min 6,920 34.0 57.9
450C, 40min 6,960 32.3 55.3
500°C, 40min 6,980 31.1 53.4
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