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ABSTRACT

Cellulose, consisted of 45 wt% in wood, is usable as fuels and heavy oil additives if
depolymerized to monomer unit, because the chemical structures are similar to high octane
materials found in gasoline. In this study, thermochemical degradation by solvolysis reaction
of cellulose such as the effect of reaction temperature, reaction time and type of solvent on
conversion yield and degradation products were investigated.

It was found that the effectiveness of the solvent on the sovolysis reaction was as
follows; acetone>n-butanol>tetralin. When acetone was used as a solvent, the highest cellulose
conversion was observed to be 91.8% at 500T, 40min. Combustion heating value of liquid
products from thermochemical conversion processes was in the range of 7,330~7,410cal/g. The
energy yield and mass yield in acetone-solvolysis of cellulose was as high as 66.8% and 37.0
g oil/100g raw material after 40min of reaction at 4007C. Various aliphatic and aromatic
compounds were detected in the cellulose solvolysis products. The major components of the
solvolysis products, that could be used as fuel, were mesityl oxide, mesitylene, isophorone.
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Fig. 1. SEM image of wood ultrastructure’.
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Table 1. Chemical properties of utilized solvents'™.

S22 Hd(ll) -SH2aErsS-

)

name Boiling Flash Critical Critical Press. Solubility
Point(C) | Point(C)| Temp.(T) (Kg/cm™ (for cellulose)
Acetone 56.2 17.0 234.9 47.94 soluble
cyclohexane 81.4 20 280.2 41.54 slightly soluble
m-cresol 202.2 86 432.6 46.49 very soluble
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Fig. 3. Effect of solvent and reaction temperature on
conversion yield in solvolysis of cellulose.
(Reaction time : 40min)
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Table 2. The main products from acetone- solvolysis

of cellulose.

ped
k Products
No.
4 hydroxy 4 methyl 2 pentanone
1 2.6,10,15,19,23 hexamethyl 2,6,10,14,18,22,
2 tetracosahexanene
3 4 methyl 3 penten 2 one
4 3 furaldehyde
B 1 (3 hydroxyphenyl) ethanone
6 5 (hydroxymethyl) 2 furancarboxaldehyde
7 4 hyvdroxy 3 methylacetophenone
8 Furaneoll2,5 dimethyl 3(2H) furanone]
9 C3 benzene
10 1 2 furyl) butdn 3 one
11 4 (5 methyl 2 furanyl) 2 butanone
12 3.a. methyl 58,H 6,8, 1><)pr(>py1 9 octalen
13 12 one

14 1 methyl 1,3 cyclohexadiene
15 34,4 trimethyl 2 cyclopenten 1 one

16 2,5 hexanedione

17 4 acetyl 1,3 dimethylpyrazole

18 3 methyl 2 cyclohexen 1 one

19 35,5 trimethyl 2 cyclohexen 1 one
20 2 (1,1 dimethylethyl) phenol

21 O methyl 2 hexanone

22 1,2 dimethylbenzene

23 3 methyl phenol

21 3,5 dimethyl 2 cyclohexen 1 one
25 4 ethyl 1,3 benzenediol

26 3,5 dimethylphenol

27 1 (2 methylphenol) ethanone

28 1 (25 dimethylphenol) ethanone

29 1 (2.4 dimethylphenol) ethanone

30 2,47 trimethylbenzofuran

31 1,24 trimethyl 5 (I methylethyl) benzene

32 1,2 dihyvdro 258 tromethy] naphthalene
24,6 trimethylazulene
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