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Abstract

Fast pyrolysis of Quercus acutissima was carried out in a fluidized bed pyrolyser and then the physicochemical properities
of obtained bio-oil were analyzed using GC/MS. The yields of bio-oil of Quercus acutissima and Larix leptolepis from a flu-
idized bed pyrolyzer were maximized at 350°C and 400°C, respectively. This is due to the difference of cellulose content between
the two tree species. Above the optimum temperature, the yields of char and oil decreased as the reaction temperature increased,
but the yield of gas-phase and water fraction increased. It is concluded that this phenomenon is occured by secondary pyrolysis
in the free board. The feeding rate of the sample in a fluidized bed pyrolyser did not affect the yields and composition of prod-
ucts, because of a sufficient mixing between bed materials and sand.
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Table 1. Classification of quantified chemical compounds in bio-oil.

Classification Molecular Formula

Compounds

(methoxyphenols)

f ~ OCH;

Carbohydrates acetic acid, acetol, levoglucosan
o) A ) .
Furans i\ /7 furfural, furfuryl alcohol, (SH)-furan-2-one, S-methylfurfural
OH
Phenols © phenol, cresols, dimethyiphenols, ethylphenols, catechol, 4-methylcatechol
Guaiacols guaiacol, 4-methylguaiacol, 4-ethylguaiacol, 4-vinylguaiacol, eugenol,

4-propylguaiacol, vanillin, isoeugenols, acetoguaiacone

Syringols
(dimethoxyphenols)

HsCO l OCH,

syringol, syringaldehyde, 4-ailylsyringol

Table 2. Analytical methods used in this study.

Samples Items Methods
Holocellulose TAPPI useful method 249
. Cellulose TAPPI T17 wd 70(T 17m-55) .
Biomass -
Hemicelulose Holocellulose%-cellulose%
Lignin TAPP! standard T222 om-83
pH Digital pH meter
Karl Fischer's titration
Water content [ASTM E 203]
- . HP-5973 MSD
Bio-oil cati
o Qualification Smin at 40°C, then at 5°C/min to 300°C and 10 min at 300°C
HP-6890 FID
Quantification Smin at 40°C, then at 5°C/min to 300°C and 10 min at 300°C
Using RRF(Relative Response Factor) obtained from literature and standard
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Table 3. Typical composition of different biomass species.

) . L. Holocellulose
Biomass species Ash Lignin
Cellulose Hemicellulose
Quercus acutissima 0.89_ 15.02 46.35 36.49
Larix leptolepis 0.58 39.97 76.78
g Sap wood 0.57 21.76 79.19
Quercus variabilis®
Heart wood 1.00 18.14 78.83
5 Sap wood 0.26 14.11 74.21
Quercus serrata®
Heart wood 0.27 19.19 74.34
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Table 4. Chemical compounds identified by GC/MS analysis.
" No. Compounds No. Compounds
i acetic acid 47 3-ethylphenol
2 acetol 48 2,3-xylenol
3 benzene 49 naphthalene
4 popionic acid 50 3,4-dimethylphenol )
5 cyclopropylethanone 51 4-methylguaiacol, creosol
6 toluene 52 2,4,5-trimethylphenol
7 cyclopentanone 53 pyrocatechol
8 furfural 54 4-vinylphenol
9 furfury!l alcohol j 55 1,4:3,6-dianhydro-a-d-glucopyranose
10 ethylbenzene 56 5-hydroxymethylfurfural
1 m-xylene 57 1-ethyl-4-methoxybenznene
12 acetoxyacetone 58 3-methylcatechol
13 2,5-dimethoxytetrahydrofuran 59 3-methoxycatechol
14 styrene 60 acenaphthylene
15 p-xylene 6t hydroquinone
16 2-methyl-2-cyclopenten- | -one 62 2,3-dihydro-1H-inden- [-one
17 acetylfuran 63 4-ethylguaiacql
8 2(5H)-furanone 64 1- of 2- metﬁylnaphthalene
19 S-methyl-2(3H)-furanone 65 4-methylcatechol
20 5-methyl-2(5H)-turanone 66 3-hydroxybenzaldehyde
21 benzaldehyde 67 4-vinylguaiacol
22 3-methyl-2-cyclopenten-1-one 68 S-methyl-1,3-benzenediol
23 S-methylfurfural 69 2-methyl-1,4-benzenediol
24 1-ethyl-3-methylbenzene 70 syringol
25 3-methyl-2(5H)-furanone 71 eugenol
26 phenol 72 3,4-dimethoxyphenol
27 benzofuran 73 4-propylguaiacol
28 ethenylmethylbenzene 74 1,2,3-benzenetriol
29 2-propenylbenzene 75 4-ethyl-1,3-benzenediol
30 corylone 76 vanillin
31 2,3-diemthy!-2-cyclopenten-1-one 77 trans-isoeugenol
32 1-propynyibenzene 78 2-allyl-4-methylphenol
33 1H-indene 79 2,3-dimethylnaphthalene
34 o-cresol - 80 4,5-dimethoxy-2-methylpheno! -
35 acetic acid, phenyl ester 81 cis-isoeugenol
36 m- or p- cresol 82 acetoguaiacone
37 guaiacol 83 levoglucosan
38 ethenylbenzaldehyde 84 2,3,5-trimethoxytoluene
39 2-methylbenzofuran 85 vanillic acid
40 2,6-xylenol 86 homovanillic acid
41 maltol 87 syringaldehyde
42 3-ethyl-2-hydroxy-2-cyclopenten-1-one 88 4-allylsringol
43 1-methyl-1H-indene 89 acetosyringone
¢4 2.4-Xylenol 90 anthracene
I 45 2,3-dihydroxy-benzaldehyde " 91 methyl-anthracene
\J6 4-ethylphenol 92 4-methylpenanthracene

J. of Korean Inst. Resources Recycling Vol. 15, No. 1, 2006
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