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Abstract

The four key parameters, including reaction time, reaction temperature, the amount of corn stover
charged to definite liquefying reagent, and the dosage of catalyst affect the efficiency of corn stover
liquefaction were investigated. With the help of SAS software, rotational quadratic regression design and
response surface analysis, the relationships among unliquefied corn stover residue and reaction time,
reaction temperature, the amount of corn stover charged to definite liquefying reagent, and the dosage of
catalyst were studied. The mutual interaction of the four parameters was quantificationally described. The
experimental results showed that with liquefying reagent of 100 g, the reaction temperature of 158°C , the
reaction time of 63 min, the amount of corn stover meal charged of 17 g and the catalyst dosage of 2. 7 g,
the liquefied products could be optimized with only 0. 2% unliquefied.
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Tab.1 Chemical components of corn stover %

%y JoiH 4 H
K4y 11. 69
Wy 5.43
H LY 2.09
RAEARER 15.05
LEA Y & 70. 42
HLE G 3.32

1.2 FEXHA
R IR & 4 Wi - o0 M 2, 0 B R L s AR T
98 % e LR - W L v Bl ke 2 iR A PR 2w

2 REHE

2.1 #&k

B 1 TR A A A BT P v 5 [
Rt 2 A = e P AR R = R RO I
PO AE R (1) A 100 g 35 Ak 550 F ) & Y
MEALTR , E RS PF T BEAT WAL SR, 31 38 L I [h]
Ja 5 BRI AN K A 2 1R SO

KRG AT AE 5k BR £ Wi bR T 9 A 19 3 2L
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B L RS AT I A 1o 30 2
Fig. 1 Test device of corn stover liquefaction
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Tab.2 Factors and levels

EEES
K WAL WAL ] FORAEAT Ot A AL o ik

x,/C x,/min x3/8 x4/8
2 170 90 30 3.5
1 160 75 25 3.0
0 150 60 20 2.5
-1 140 45 15 2.0
-2 130 30 10 1.5
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2.8512X,X, —3.323 8X,X, (1)
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Tab.3 Experimental design and results

R T 5 X, X, Xy X, Y/%
1 -1 -1 -1 -1 17. 84
2 1 -1 -1 -1 9.30
3 -1 1 -1 -1 46. 64
4 1 1 -1 -1 8. 31
5 -1 -1 1 -1 44.99
6 1 -1 1 -1 51.86
7 -1 1 1 -1 49.48
8 1 1 1 -1 44.03
9 -1 -1 -1 1 9.00
10 1 -1 -1 1 11.01
11 -1 1 -1 1 21.67
12 1 1 -1 1 3.52
13 -1 -1 1 1 47.30
14 1 -1 1 1 16. 01
15 -1 1 1 1 26.11
16 1 1 1 1 10. 87
17 -2 0 0 0 36.15
18 2 0 0 0 9.39
19 0 -2 0 0 22.19
20 0 2 0 0 10. 57
21 0 0 -2 0 5.63
22 0 0 2 0 44.03
23 0 0 0 -2 47. 44
24 0 0 0 2 12. 68
25 0 0 0 0 11.90
26 0 0 0 0 11.83
27 0 0 0 0 12. 09
28 0 0 0 0 12.19
29 0 0 0 0 11.44
30 0 0 0 0 11.12
31 0 0 0 0 12. 49
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Tab.4 Estimated value and variance analysis of partial

regression coefficient of regression equation

ZH i e P

1B 12
X, -8.911214  4.118198 -2.16 0.0459
X, 3.994 151 2.015519 1.98 0. 065 0
X, -0.780240  6.046 558 -0.13 0.898 9
X, -34.361429  61.569 250 -0.56 0.584 5
X2 0.031 613 0.013 003 2.43 0.0272
X, X, -0.019258  0.011589 -1.66 0.116 0
X2 0. 006 950 0. 005 779 1.20 0.246 6
XX, 0.022 375 0. 034 767 0. 64 0.5290
X, X, -0.052217  0.023178 -2.25 0.038 7
X2 0.147 051 0.052 012 2.83 0.0121
X, X, -0.215250  0.347 666 -0.62 0.544 5
X, X, -0.380167  0.231778 -1.64 0.1205
X, X, -1.329500  0.695333 -1.91 0.0739
X2 19.935 119 5.201 181 3.83 0.0015
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Tl 4% 16 773. 58 48.35 F=10.35
S 30 7777.77
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Fig.2 Response surface analysis of relationship between unliquefied residue and processing parameters
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