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Optimization of Corn Straw Cellulose Dilute Acid
Hydrolytic into Reducing Sugar by Response
Surface Methodology

WEI Wei ,SUN Boyang ,PAN Jun ,TAN Shuaichen

(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract : The effects of various factors on the yield of reducing sugar in the process of dilute acid
hydrolysis of corn stover cellulose were studied, and the hydrolysis conditions of stalk cellulose
were optimized. In response to the current situation of crop planting and energy demand in Sheny-
ang, Liaoning province, the response surface method (RSM) was utilized to design experiment.
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Acid dosage, stirring temperature and hydrolysis time were selected as experimental factors. A 3-
factor 3 level response surface regression model was established and reducing sugar yield was used
as response value. 3 impact factors had a significant effect on the yield of reducing sugar (P <
0.05) ,the regression equation R” value was 0.9021,P <0.05, and the sufficient precision value
was 5. 962 ,indicating that the response value can be predicted within the design range by model.
The optimum hydrolysis conditions for the model were as follows : temperatures 58. 21 C , hydroly-
sis time 2. 86 h,dilute acid dosage 112.55 mL. The best hydrolysis conditions were used to design
the verification experiment. In the verification experiment, the total volume of the solution was
165 mL, the yield of reducing sugar is 60.45% ,and the concentration of reducing sugar in the hy-
drolysate is 0. 015g/mL. Stirring temperature and hydrolysis time have a clear influence on the
yield of reducing sugar. This model can predict the optimal reaction conditions and the reducing
sugar yield for corn stover dilute acid hydrolysis of cellulose.
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Table 1 Box-Behnken design experimental factor and

level table
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1 80 3 150
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Table 2 BBD experimental design results and predic-

ted values
R I JFRRK SR
A/C B/h C/mL
% ESLAH T
1 55 2 100 0.630 000  0.676 000
2 80 1 100 0.332304  0.347 207
3 55 1 50  0.310845  0.362 308
4 30 1 100 0.280 000  0.322 066
5 55 1 150  0.342380  0.233 945
6 80 2 150  0.380 000  0.473 530
7 55 2 100 0.670 000  0.676 000
8 80 2 50 0.389 180  0.322 812
9 30 2 50 0.516722  0.423 191
10 55 2 100 0.700 000  0.676 000
11 55 3 50  0.360 000  0.468 434
12 55 2 100 0.650 000  0.676 000
13 30 2 150  0.247 845  0.314 212
14 55 3 150  0.690 000  0.638 536
15 80 3 100 0.648 960  0.606 893
16 30 3 100 0.588 000  0.573 096
17 55 2 100 0.730 000  0.67 6000
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Fig. 1 Effect of hydrolysis time and stirring temperature on hydrolysis rate of reducing sugar
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Fig. 2 Effect of acid addition and temperature on the hydrolysis rate of reducing sugar
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Fig. 3 Effect of acid addition and reaction time on the hydrolysis rate of reducing sugar
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