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Kinetics Hydrolysis of Cellulose of Wheat Straw
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Abstract

The cellulose from wheat straw was pretreated with propionic acid, and the content of glucose at
different reaction temperatures was determined. Based on the Saeman model, the kinetics data of
cellulose hydrolysis and glucose degradation were calculated. The activation energy was 6.508 6 X
10* J/mol and 5. 6223 x 10" J/mol, respectively. The analysis results indicated that cellulose has a faster
hydrolysis rate, and the glucose formed is easy to degrade. The optimum reaction conditions are 80°C and
176 min, and the content of glucose reached 8.89 g/L. The adequacy of the model for predicting is
verified effectively by the validation.
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the glucose productivity
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Tab.1 Results of reaction rate constant
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Tab.2 Results of reaction rate constant
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Tab.4 Optimum glucose content data

7/C L/ min TR e 3 T {1 /g L
70 359 9.13
80 176 8.73
90 124 8.98

H1 2 4 AR, 25 B i B AR IR, 8 3 e g 1Y) A
o O A R B A I R B, T DL 3 2 i B
RS, AT IERET 2E 2R A i A e 2 G A I TR
T AR5 552 5 P9 48] 0 B o+ 52, AN AE 90°C I, J
IO 124 min , 5 % 0 o7 5 9 8 0 T 3k 8. 98 ¢/ L, T 7E
70°C i, B M 359 min, 4 BE IR W E A ik #)
9. 13 g/L, [T A5 52 B A= = v, AT A 2o 7 i B il
JEE, O 246 Jet S L I IR A0 ) 7=y i o M A
5B 45 0, nl gk #% 80°C (176 min Ay dje ) L 4%
P APRAEARAT f5 o (19 70 460 0 B Aok 32 o 38 Bk 1
B R W], 1% d L 25 A5 T A B B v i D 8. 89 ¢/,
55 R R T i 2 AR /N

3 i

(1) BN IR ¥ TUAL BN 22 R AT, M E T AN [
i B2 R B R G R R R R R O AR B



559 1

HIJE 25« POBR LAk /N 22 AT 14 £F 4 2K i 3l ) 2 115

Saeman FE R S5 B T 4] 4 K K R A0 R 2 R AR
(¥ 3l J1 24 Bdis , FL0E AL AE S 51 6. 508 6 x 10° J/mol
F15.6223 x 10" J/mol, Bl )12 43 Hr £ W . 7 4 % K
fiff S5 I JRE DR (LR A ) A 2 B A D R A T I 5 0%
Y 1 e A A B B 25 4 2 80°C T 176 min, 52 45 4%
I 1) 7 200 W O R RS O 8. 89 g/ L, AL TN 4
s ZEAR /N

21 Y 2 K Aifp TR I bR T 2 R A
(3) $% iy il 2 7 T bR 7 460 4 A= B i) [R] BF o
T W R (ELIE 4 4R R SR i B T 4
R AR AR 2R R AR
(4) B Jj 285 1R, 41 4 R AL A HLIR A
BLER A1 5T P K i i XE 2 B BEAH 2 0 N IR & A ALK,
B IR AR LC , 1] WS 58 B 52 B L TGS et 0 5 1 R AR

(2) AT R TR B e BE o iy PG AR 2 W £ L, S Bt B R O A o R L PN IR 1 AL B/ 2 R
YE KM YR A I R W SRk B R e it PR IRBE R AR IR AT S AR 0 Tl R R B
& % x Wt

1 Zhang Y, Himmel E M, Mielenz J R. Outlook for cellulose improvement screening and selection strategies [ J]. Biotechnology

Advances, 2006, 24(5) . 452 ~481.

2 Silverstein R A, Chen Y, Sharma R, et al. A comparison of chemical pretreatment methods for improving saccharification of

cotton stalks [ J]. Bioresource Technology, 2007, 98(16) .

3000 ~3011.

3  Maloney M T, Chapman T W, Baker A J. Dilute acid hydrolysis of paper birch: kinetic study of xylan and acetyl-group
hydrolysis [ J]. Biotechnology and Bioengineering, 1985, 27(3) : 355 ~361.

4 WD, R A S AF

— b T 52 A O 3 I SR A B A BB 7k [T ). A T 41,2008, 59(5) + 1233 ~1237.

Hu Zhanbo, Wang Jingquan, Chai Xinsheng, et al. A novel method for determination of sugars by UV spectroscopy [J].

Journal of Chemical Industry and Engineering, 2008, 59(5) .

1233 ~1237. (in Chinese)

5 AR, OKZLIE IRBL, AF. 2T i M ARG FR WO oh B K AR 3l 2 (1] AL T2, 2011,62(1) 1103 ~ 110.
Jin Qiang, Zhang Hongman, Xu Rui, et al. Kinetics of hemicellulose hydrolysis by dilute acid with cycle spray flow-through

[J]. Journal of Chemical Industry and Engineering, 2011,

62(1):103 ~110. (in Chinese)

6 ML XA, M A S e A e g o A BRI SN B a2 [T AR SO TR S T2, 2010, 26(3) <275 ~278.

Bai Congguang, Liu Xuejun, Wang Yan, et al. Kinetics of xylose dehydration into furfural by microwave irradiation [J].

Chemical Reaction Engineering and Technology, 2010, 26(3) :275 ~278. (in Chinese)

T OBRALF R ITH, G AW R R K A BRI 5

[J]. ARk T2 B 2F 3 ,2009, 26(4) ;29 ~34.

Li Yan, Ren Xiuzhen, Qi Wei, et al. A review of dilute-acid hydrolysis of lignocellulosic biomass [ J]. Journal of Jilin
Institute of Chemical Technology, 2009, 26(4) :29 ~34. (in Chinese)

8 Saeman J F. Kinetics of wood hydrolysis-decomposition of sugars in dilute acid at high temperature [ J].

Engineering Chemistry, 1945, 37(1) : 43 ~52.

Industrial and

9 Bustos G, Ramirez J A, Garrote G, et al. Modeling of the hydrolysis of sugarcane bagasse with hydrochloric acid [ J].
Applied Biochemistry and Biotechnology, 2003, 104(1): 51 ~68.
10 Liao W, Liu Y, Liu C, et al. Acid hydrolysis of fibers from dairy manure [ J]. Bioresource Technology, 2006, 97 (14) .

1687 ~1695.

11 Aguilar R, Ramirez J] A, Garrote G, et al. Kinetic study of the acid hydrolysis of sugarcane bagasse [ J]. Journal of Food

Engineering,2002, 55(4) : 309 ~318.

12 Gamez S, Gonzalez C J, Ramirez J A, et al. Study of the hydrolysis of sugarcane bagasse using phosphoric acid [ J].

Journal of Food Engineering,2006,74(1) .78 ~ 88.

13 Eken S N, Mutlu S F, Dilma¢ C, et al. A comparative kinetic study of acidic hemicellulose hydrolysis in corn cob and
sunflower seed hull [ J]. Bioresource Technology, 1998, 65(2) : 29 ~33.



