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Abstract: The purpose of this study is to reduce the environmental influence of furfural preparation by conventional liquid acid
catalysis. Hydrolysis of corn stalks for the production of furfural was carried out using SO; =Ti0,/clay solid acid as catalyst. The
main factors influencing the reaction, such as hydrolysis temperature, reaction time and the amount of solid acid were analyzed.
They were optimized by response surface methodology ( RSM) in order to set up a quadratic regression model. The optimum
experimental conditions were as follows: particle size 0.45 mm, solid-liquid ratio 1: 10, hydrolysis temperature 158 °C , reaetion
time 3.8 h, and catalyst amount 6.2 % , the yield of furfural was 60.95 % .
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Tabal 1 Level and code of variables for RSM design

ARk Yt iy I fith 7K 3 encoding level
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Table 2 RSM design and experimental results

Ry K fif B/ °C 7K fif 1 8] /h A2 F 6L/ % BEBET 2/ %

No. hydrolysis temperature hydrolysis time amount of solid acid yield of furfural
1 -1 -1 0 50.37

2 1 -1 0 37.30

3 -1 1 0 54.07

4 1 1 0 34.78

5 -1 0 -1 55.19

6 1 0 -1 31.03

7 -1 0 1 55.81

8 1 0 1 39.87

9 0 -1 -1 52.19
10 0 1 -1 41.21
11 0 -1 1 51.43
12 0 1 1 55.78
13 0 0 0 56.54

14 0 0 0 60.13

15 0 0 0 60.58
16 0 0 0 58.89
17 0 0 0 58.75
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Table 3 Analysis of variance for regression model

K I )y P i e
source sum of squares mean squares F value P value significance
7 model 1434.96 159.44 40.77 <0.0001 * %
X, 656. 31 656. 31 167. 82 <0.0001 sk
X, 3.71 3.71 0.95 0. 3623
X, 67. 69 67.69 17.31 0. 0042 *
X, X, 9.67 9.67 2.47 0.1598
X, X, 16. 89 16. 89 4.32 0.0763
X, X5 58.75 58.75 15.02 0. 0061 *
X; 401. 31 401. 31 102. 62 <0.0001 ®
X3 108. 88 108. 88 27. 84 0.0012 *
X3 58.90 58.90 15.06 0.0060 ®
5% 2% residual 27.38 3.91
P lack of fit 17.48 5.83 2.35 0.2132
4% %% pure error 9.90 2.47
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Fig.1 Response surface and contour lines of model
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