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Fig. 2 Thermogravimetric(TG) curves of CS Fig.3 Thermogravimetric(TG) curves of SECS
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Fig. 4 Fourier transform infrared spectroscopy spectra of CS and SECS
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Table 1 Parse of FTIR spectra of CS and SECS

Absorption peak/(cm ')

Characteristic group vibrations

3415
2937
1730
1650
1515
1426
1423
1375
1331
1235
1220

Stretching vibration of —OH (Phenolic hydroxyl or Alcoholic extract hydroxyl group)
Stretching vibration of —C—H

Stretching vibration of C = O (Polyxylose)

Characteristic absorption peak of benzene ring

Characteristic group vibrations of benzene ring

Flexural vibration of CH, (Cellulose) , Flexural vibration of CH; (Lignin)
Stretching vibration of —OCH; and C—H from lignin

Flexural vibration of CH (Cellulose and Hemicellulose)

Characteristic group vibrations of C—0O(Lignin)

Stretching vibration of CO—OR(Hemicellulose)

Stretching vibration of —CO (Phenolic hydroxyl)and C—0O-—C(Carbohydrate)
Stretching vibration of C—0O—C (Cellulose and Hemicellulose)

Characteristic group vibrations of nature syringyl

Characteristic group vibrations of D— glucosidic bond (Carbohydrate)
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Fig.5 X-ray diffraction pattern of CS Fig. 6 X-ray diffraction spectra of SECS
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Table 2 X-ray diffraction pattern analysis of CS and SECS

Material ~ Peak number P/ (N) Total area(nm?) Fitting error/(%)  Crystallinity/( %)

CS 27 8.8 181. 15 12.6 51. 60
SECS 21 9.2 88. 47 11.8 37.03
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Fig. 7 Average grain size and micro-strain of CS and SECS
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Fig. 8 SEM imagines of corn stalks by steam explosion pretreatment
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Fig. 9 Mechanism model of steam explosion pretreatment
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Influence of Steam Explosion on Physical-Chemical
Characteristic of Corn Stalk

REN Tian-Bao'?,XU Gui-Zhuang® . MA Xiao-Qin', YU Zheng-Dao*,
SONG An-Dong’,ZHANG Bai-Liang”

(1. Henan Institute of Science and Technolgy ,Xinxiang 453003 ,China;
2. Key Laboratory of Renewable Energy of Ministry of Agriculture ,Zhengzhou 450002 ,China)

Abstract: In the research fields of lignocellulosic materials,the physical-chemical properties are an im-
portant foundation for the resource conversion. Employing thermal gravimetric analysis,Fourier trans-
form infrared spectroscopy, X-ray diffraction and scanning electron microscopy methods, physical-
chemical properties changes of steam exploded corn stalk were studied. The results of analysis showed
that pyrolysis region of steam exploded corn stalk had a wider temperature range compared with the
control substance,during which the maximum self-heating rate increased significantly and activation
energies (E) decreased by 16.25%. The characteristic peak absorption intensity was significantly dif-
ferent. The hierarchical structure of the cell wall was completely destroyed,and crystallinity of ligno-
cellulose decreased by 14. 57 %. Based on this analysis,a mechanism model of steam explosion pretreat-
ment was constructed. The results indicate that physical-chemical properties of corn stalk are signifi-
cantly affected by steam explosion pretreatment.

Key words: steam explosion;corn stalk;physical-chemical properties;mechanistic mode
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