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Table 1 Concentrations of phenolic compound in alkali depolymerization liquid after different times

it/ (mgemL ™)
e AL
0.5h 1h 2h 4h 6h

4-FR BRI 0. 005 0.013 0.017 0.017 0. 020
7 i 0. 004 0. 010 0.014 0. 019 0. 030
LT 0. 003 0. 003 0. 007 0.012 0.015
X7 R 0.203 0. 943 1. 050 1. 001 1. 050
o] 3 1% 0.183 0.279 0. 286 0.291 0. 298
H- AR % 0. 208 0. 956 1. 067 1.018 1. 066
G-AEE 0. 004 0.010 0.014 0.019 0. 030
SAKFE 0. 003 0. 003 0. 007 0.012 0.015
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Table 2 Changes of component content of corn straw before and after depolymerization with alkali

, , ABERFE/ N
fifk B 1F 1] /b Bk / % LRSI/ % LU R AL/ %

AIL? ASLY

0 100% 41.13 24.43 15.83 10. 29

0.5 68. 95 39.73 11.63 4.43 10.15

2 58. 62 41. 20 10. 03 3.03 10.11

4 45.08 51. 88 11.51 2.43 9.95

6 43. 85 51.75 10. 85 2. 40 9.56
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Figure 1 FT-IR spectra of corn straw before and after depolymerization with alkali

(a) corn straw after alkali depolymerization; (b) original corn straw before alkali depolymerization
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Table 3 Assignment of FTIR absorption bands of corn straw before and after depolymerization with alkali

A em™! I g Lzl it B T RS FF JRORE A/ em ! il R 5 RS FF A/cm ™!
3550~3200 AWM O—H %45 3 3408 3458
3000~2850 C—H %k ) (CH; ., CH2) 2885 2926
1740~1720 C= O % ¥z 5 1730 1690
1640~1636 WM C=0 k3 1641 —
1600~1590 C =0 W93 55 75 4Lk 3h 1609 —
1513~1500 05 B AR B 1508 —
1450~1400 I e AR B 1437 —
1375~1360 U REMApAFHZE P C-HAE 1375 1371
1330~1320 HTEFAN C—O K 1333 -
1241~1236 FEH,C—C,C—0,C=0 4Rz 1236 —
1048~1036 YN C—O Pifh IR 3h 1048 1024

899~887 Y C—HASE 899 895

B2 KRS AR g SR TS 09 4 B AR I (OX1000)
(a) Oh; (b) 2h; (¢) 6h
Figure 2 SEM images of corn stalk before and after treatment with alkali for (a) 0 h, (b) 2h, and (¢) 6h (X1000)
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Figure 3 X ray diffraction pattern of corn stalk before and after depolymerization with alkali

(a) original corn straw before alkali depolymerization; (b) corn straw after alkali depolymerization
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Effect of Alkali Depolymerization on Corn Stalk

WANG Feng-zhi'?, MA Yu-long'**
(1. State Key Laboratory Cultivation Base of Energy Sources and Chemical Engineering , Ningxia University ,
Yinchuan 750021, China;
2. Key Laboratory of Energy Sources and Chemical Engineering ., Yinchuan 750021, China)

Abstract: The objective of this study was to investigate the changes of component, surface morphology, functional
groups, and crystallinity of corn stalk before and after depolymerization with NaOH. The results showed that H-lignin was
mainly constitutional unit of lignin in corn stalk. The phenolic compounds in liquid of the depolymerized corn stalk were 4-
hydroxybenzaldehyde, vanilline, lilac aldehyde, p-coumaric acid, and ferulic acid. After alkali depolymerization, the
surface morphology of corn stalk became loose and porous, the characteristic absorption peak of lignin disappeared in
infrared spectroscopy, about 85% of lignin and 52% of hemicellulose were removed and thereby resulted in the increase of
relative content and crystallinity of cellulose. These results may be beneficial to further enzymolysis and/or other
biochemical methods for high value transformation of straw fiber.
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