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Abstract — Rice straw is one of the main renewable energy sources in Korea. Bio-oil is produced from rice straw with
a bench-scale equipment mainly with a fluidized bed, a char removal system and zeolite catalyst. It was investigated
how the zeolite catalyst affected the production of bio-oil and chemical composition of bio-oil. Compared with non cat-
alytic pyrolysis, the catalytic pyrolysis increased the amount of gas and char but decreased the amount of oil. The water
content in bio-oil increased due to deoxygenation. The aromatic compound and heating value was increased when cat-
alytic pyrolysis was applied.
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Fig. 1. Flow schema of pyrolysis process.
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Fig. 2. TGA curves of rice straw at 5, 10, and 20 °C/min.
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Fig. 3. DTG curves of rice straw at 5, 10, and 20 °C/min.
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Table 2. Yield of the catalytic pyrolysis products
No Catalyst HZSM-5 HY

Natural Zeolite

Gas(wt%) 272 18.1 21.4 19.4
Oil(wt%) 40.5 40.6 34.7 41.0
Char(wt%) 323 41.3 44.0 39.6




A2l E

Sl BN ol§F WAL

 ZHE] vlo]e. & Ak 385

Table 3. Benzene and alkylated benzene identified by GC/MS in Bio-oil at 450 °C

Compound No Catalyst Natural Zeolite HZSM5 HY

Upper Solution Tar Upper Solution Tar Upper Solution Tar Upper Solution ~ Tar
1,2-dimethyl-Benzene - - - - - 0.34 - -
1,2,4-trimethyl-Benzene - - - - 3.21 - - -
(1-methylethyl)-Benzene - - - - - - - -
1-ethenyl-3-methyl-Benzene - - - - - - - -
propyl-Benzene - - - - 0.4 - - -
1,3-dimethyl-Benzene - - - - 33 - - -
1,4-dimethoxy-Benzene - - - - 0.52 0.94 - -
2-propenyl-Benzene - - - - 227 - - -
2-fluoro-1,3,5-trimethyl-Benzene - - - - 0.18 - - -
1,2,3-trimethyl-Benzene - - - - - 0.7 - -
2-butenyl-Benzene - - - - - - - -
1-methyl-2-(2-propenyl)-Benzene - - - - - - - -
1-ethyl-2-methyl-Benzene - - - - 4.19 0.61 - -
cyclopropyl-Benzene - - - - - - - -
1-propynyl-Benzene - - - - 1.56 - - -
4-ethenyl-1,2-dimethyl-Benzene - - - - 0.78 - - -
2-ethenyl-1,4-dimethyl-Benzene - - - - - - - -
1-methyl-4-(2-propenyl)-Benzene - - - - - - - -
Ethylbenzene - - - - 3.39 0.25 - -
1-ethyl-3-methyl-Benzene - - - - - - - -
(2-methyl-1-propenyl)-Benzene - - - - - - - -
(1-methyl-2-cyclopropen-1-yl)-Benzene - - - - - - - -
2-methoxy-Benzeneethanol - - - - 0.57 - - 1.71
vkl o2 Aok 799 AREEIA] 9k A AQ] n]S3) Table 4. High Heating Value of the Bio-oil from catalytic pyrolysis
St} Tk HYS] 7ol 9olo] AAdefo)] 7haske: oF 4= gjr}. Ml/kg No Catalyst HZSMS HY Natural Zeolite
Char®) BH¥Eko] )2 A19817] A B} AE o2 278 7 Up[z;:\l/’lhlslﬁg;tion 32 3.7 3.6 3.4
% iqu,] "”I]oﬂ 7]‘)\9]' —QOJ ‘7"“0] COkeTp_-T 661*61 6‘]'_1_1 0]*’—15{} Tar(MJ/kg) 243 26.8 26.0 23.0
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Table 5. Water content of the Bio-oil from catalytic pyrolysis

No Catalyst HZSMS HY Natural Zeolite
Upper Solution 733 743 86.9 73.7
(Wt%)
Tar(wt%) 7.5 18.1 18.4 8.0

Table 6. The pH of the Bio-oil from catalytic pyrolysis
No Catalyst HZSMS HY Natural Zeolite
3.13 4.00 423 3.21
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