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Fig. 1 Kinetic viscosity of bio-oil
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Fig. 2 Totalion chromatograms of corn stalk pyrolysis oil
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Table 2 Major chemical compositions of bio-oil

T B 1) g M U

¥ /min NIST98 FERYR s 1A /%
1 5. 112 Methyl Aleohol HIRE 4. 60
2 5.681 2, 3-Butanedione "W 1.48
3 6. 232 Water K 100
4 9.874  2-Propanone, l-hydroxy— FRALANE 72.72
5 10.204  Acetaldehyde. hydroxy- L 63.19
6 12.292 A cetic acid LT 127. 59
7 12.610 Furfural Iz 1 18. 91
8 13. 987 Propanoic acid N R 5.56
9 15. 560 1. 24 thanediol 3.83
10 20. 543 Phenol, 2-methoxy- 2 HBL ) 10. 33
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Table 3 Comparison of contents of major compositions
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5 7k L Pk 1 W U
| 100 127.6 72.72 63.19 18.91
2 100 118.71 68. 11 15.3 18. 35
3 100 134. 75 74, 44 14. 08 19,94
4 100 127. 47 67.02 11.93 20. 89
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Characteristics of bio-oil from plasma heated fluidized

bed pyrolysis of corn stalk
Wang Lihong', Bai Xueyuan', Yi Weiming'®, Kong Fanxia’, Li Yongjun He Fang', Li Zhihe'
(1. Shandong Research Center of Engineering and Technology for Clean Energy, Shandong University of Technology,
Zibo 255049, China; 2. School of Mechanical Engineering and Automation, Beihang University, Beijing 100083, China)

Abstract: In order to provide basic data for utilizing bio-oil, flash pyrolysis of pulverized corn stalk was conducted
in a plasma heated fluidized bed reactor. The yield of bio-oil derived from corn stalk by pyrolysis is about 37%.
The physical and chemical characteristics of the bio-oil were then determined. Bio-oil is acidic ( pH ranges
between 3.8~ 4.0) with density of 1100~ 1200 kg/m’. The kinetic viscosity of bio-oil decreases quickly with the
increase of temperature up to 27. 5°C. and then decreases slowly. The ash content of bio-oil is less than 0. 1%.
The chemical compositions of the bio-oil were analyzed by gas chromatography-mass spectrometry (GC- MC).
The major chemical compositions detected were acetic acid, 2-propanone, l-hydroxy, water, acetaldehyde,
hydroxy, furfural, ete. Because of high content of oxygen and water, the heat value is relatively low and poly-
merization may react easily. The bio-oil derived from corn stalk must be analyzed further and upgraded before its
application in advanced areas.

Key words: corn stalk; pyrolysis; bio-oil; characteristics; fluidized bed
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