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Experimental Study on Preparation of Microcrystalline Cellulose of Corn Straw
Skin and Optimization of Parameters

CHANG Jiang, JIN Xiang-yang, GONG Xue, NIE Yi-ran

(Harbin University of Commerce, Harbin 150028, China)

ABSTRACT: The paper aims to open up a new way for comprehensive utilization of corn straw and reduce the pollution
and damage to the environment. The microcrystal cellulose was prepared from corn straw skin; and the composition, con-
tent and polymerization degree of microcrystal cellulose under different preparation conditions were determined and ana-
lyzed. According to the experimental results, when the reaction time was 69 min, the reaction temperature was 50 ‘C and
the amount of cellulose was 0.98 g, the optimum value of polymerization degree of microcrystalline cellulose in corn
straw skin was 104. At the same time, the influence of each factor on the response value was analyzed by response surface
method; and the regression equation was established. According to the results of variance analysis, the established equa-
tion was very significant. The preparation of corn straw skin microcrystal cellulose and its application in preparation of
ink-jet printing paper provide an effective way for the comprehensive utilization of the corn straw.
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[4—6] Tab.2 Main instruments and equipments
IM5002
CCFG-1300
GB/T6003.1-
1997
HH-4
[7—91]
WGL-65B
85-2
TGL-16C
1
1.1
1.11 1.3
1.3.1
2010 2
1.1.2
1 10 mg 2mL
1
Tab.1 Main reagents
[10—11]
1.3.2
1 480 mL
NaClo 1000 mL 220 mL
54 g CdO
1 h
CdO 25 °C
1~2 h
NH2CH2CH:NH: [12]
K2CrO7 2 p-1.4
s 15~375
3
(NH4)2Fe(S04)2 1
1.1.3 3
2
025¢g
1.2 250 mL 50 mL
20g —NaOH 50 mL
1.5 h - 10 g 100 mL
55°C 140 min —NaClO
30 min— — 500 mL

50 mL
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100 mL (17 —19]
3 D07 _ 2.38x10°(1~1,)
0.1 mol/L T (0296 +0.71¢,)
(13] 1 mL 0.1 t t
mol/L 0.675 mg (141 ¢l Dp
[15—16] 1
_0.675(V, -V € 100% 0 2
m
c mol/L 7 21
mL V1
mL m
g lmL 0.1 mol/L 10 mL
0.675 g 2mL !
1.3.3 DP
2.2
0.25 v
15~375 £ 1
412mL V¥, 38.6mL
70.2% 2
0.04 g 2.3
50 mL 20 mL
25 OC 2.3.1

Design-Expert CCD

2
Fig.2 Discoloration experiment of microcrystalline cellulose from corn straw skin
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(20—21] 50~90 min Design-Expert
40~60 °C 0.8~1.2 ¢ 3
2.3.2 3
[22—23]
4 4
Tab.4 Experimental arrangements and results
2.4
241 (4)/min (B)/°C O)/g M
1 70.00 50.00 1.34 164.00+0.02
! 2 50.00 40.00 1.20 195.00+0.03
¥=820.90-6.474-9.37B—419.53C—-0.014B+0.254 3 9000 4000 120 152.00+0.07
C—4.50BC+0.0442+0.16B82+299 68 C? 4 70.00 50.00 0.66 159.00+0.05
2 5 50.00 60.00 0.80 233.00+0.02
6 70.00 66.82 1.00 197.00+0.02
S 7 70.00 50.00 100 135.00£0.04
2.4.2 8 70.00 50.00 1.00 130.00+0.08
9 103.64 50.00 1.00 173.00+0.03
10 90.00 40.00 0.80 150.00+0.01
2 11 90.00 60.00 1.20 138.00+0.02
3 12 70.00 33.18 1.00 146.00+0.04
Tab.3 Level table of experimental factors 13 90.00 60.00 0.80 178.00+0.07
min oC e 14 70.00 50.00 1.00 140.00+0.03
15 36.36 50.00 1.00 178.00+0.05
e 36.3641 33.1821 0-663 641 16 70.00 50.00 1.00 105.00+0.01
-l >0 40 0.8 17 50.00 40.00 0.80  203.000.03
0 70 30 1 18 50.00 60.00 1.20 195.00+0.02
1 90 60 1.2 19 70.00 50.00 1.00 132.00+0.01
o 103.636 66.8179 1.336 36 20 70.00 50.00 1.00 133.00+0.03
5
Tab.5 Variance analysis
F P
15 285.99 9 1698.44 4.480 0.0094 ok
A 3429.26 1 3429.26 9.050 0.0131 *
B 1233.13 1 1233.13 3.260 0.0101 *
C 418.40 1 418.40 1.100 0.0318 *
AB 32.00 1 32.00 0.084 0.7772
AC 8.00 1 8.00 0.021 0.0089 ok
BC 648.00 1 648.00 1.710 0.0220 *
A? 4766.40 1 4766.40 12.590 0.0053 *ok
B? 4053.93 1 4053.93 10.700 0.0084 ok
c? 2524.94 1 2524.94 6.670 0.0273 *
3787.21 10 378.72
3028.37 5 605.67 3.990 0.0775
758.83 5 151.77
19 073.20 19
* P 0.05 ok P 0.01



41

-67 -

HALE(DP)

69.7159

59.7159

49.7159

FRHRFEPC

39.7159

29.7159
26.625 46.625 66.625 86.625 106.625

S R I H) /min

HEJE(DP)

1.046 36

20
IH
T 0.946 364
g
e
&
S5 0.846 364

s 0.746 364

! 30 30 40 50 60 70
i 60
“% 1 146 36 70 EM?—&E/DC fiJﬂLYﬁE/“C

b R A LR TR

R 1E(DP)
1.146 364

. 1.046 364

g 3

i}

i i

e 150 %0.946364 L |
ﬁ
by

71.146 364 0.846 364

“1.046 364
26.625 -
"0.946 364 @%’
s 86.625 A 0.746 364
“{5’?7'97/,,11.1J 106.625 0.746 364 L@é&v 26.625 46.625  66.625  86.625 106.625
JR 7R [E] /min

¢ LFHEFREHIR S LA

3
Fig.3 Response surface curves and contours between experimental factors and response values
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2.4.3

Numerical
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Design-Expert Optimization

Goal Maximize

50 °C 0.98 g
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