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1.5 mL 1 mot L7 50 mlL
25 mL 25 mL 250 20 g
mL 25 mL FeCl, 7 X,
15 min 100 mlL X, W X,
mL 15 min min X,
5mlL 100 mL 1 mLL 50 mL min X5 W X
483 nm X,
200 mL 15
U*15 15
2
1 2.
2.1
1
Tab.1 Factors and levels of test
X, X, X, X, X X, X,
/mL /W /min /min /W /min /mL
1 3 100 1 5 100 5 3.0
2 4 150 3 10 150 10 3.5
3 5 200 5 15 200 15 4.0
4 6 250 7 20 250 20 4.5
5 7 300 9 25 300 25 5.0
6 8 350 11 30 350 30 5.5
7 9 400 13 35 400 35 6.0
8 10 450 15 40 450 40 6.5
9 11 500 17 45 500 45 7.0
10 12 550 19 50 550 50 7.5
11 13 600 21 55 600 55 8.0
12 14 650 23 60 650 60 8.5
13 15 700 25 65 700 65 9.0
14 16 750 27 70 750 70 9.5
15 17 800 29 75 800 75 10.0
2
Tab.2 Test design and result
X X X X X X X
: : : ! ° ¢ ! Y,/ g Y,/ % Ys/ %
1 1 5 7 9 11 13 15 0.653 91.62 87.98
2 2 10 14 2 6 10 14 0.734 36.00 38.86
3 3 15 5 11 1 7 13 0.708 32.75 34.10
4 4 4 12 4 12 4 12 0.693 89.21 87.54
5 5 9 3 13 7 1 11 0.653 91.62 87.98
6 6 14 10 6 2 14 10 0.674 67.36 66.76
7 7 1 15 13 11 9 0.666 36.00 35.25
8 8 8 8 8 8 8 0.618 43.07 39.14
9 9 13 15 3 5 7 0.716 43.07 45.35
10 10 2 6 10 14 2 6 0.675 77.70 77.13
11 11 7 13 3 9 15 5 0.698 84.66 86.90
12 12 12 4 12 4 12 4 0.645 63.81 60.53
13 13 1 11 5 15 9 3 0.633 98.57 91.75
14 14 6 2 14 10 6 2 0.673 52.57 52.03
15 15 11 7 5 3 1 0.665 22.10 21.61
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2.2
SPSS

5

Y,= -8.798 - 1.397X, X, + 0.206 X, X, +0.181 X, X,

~0.092X¢X; +0.026 X5 X, — 0.014 X, X, +

0.005X, X, y=0.971 .
3 X,=100 X;=1 X;=5 X5=100 X4=41 X;=
3.
w tw =3:20
100 W 1 min 5 min
100 W 41 min
v HCl :v» H,0 = 3:197.
2.3
3
3.3
91.87% .
3

Tab.3 Result of parallel test under this optimal condition

X

/g /% /% /%
1 0.726  85.38 91.16
2 0.731 85.82 92.26 91.87
3 0.719  87.19 92.19

20 g

4

Tab.4 Comparison between micorowave extraction

and traditional extraction

/min /g /% /%
60 0.753 71.40 79.06
5 0.726 85.38 91.16
4
1
2
3 mL 100 W
min 5 min 100 W
41 min v HCl :» H,O0 =3:197.
91.87% 86.13% .
1
J .
1994 10 4 52 ~54.
2
J. 1999 12 2 179 ~ 182.
3
J . 1998 4 4 412 ~413.
4
J . 1995 10 2 96 ~ 99.
5
J . 2004 24 3 18 ~
21.
6
J . 2000 31 9
5~ 6
7
I .
2001 41 2 169 ~ 172.
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Study on Optimization of Microwave-assisted Extraction Process for

Phytin from Rice Bran with Uniform Design

HAO Hong - ying ZHOU Cai — rong LI Na

School of Chemical Engineering Zhengzhou University Zhengzhou 450002 China

Abstract The optimization process of microwave-assisted extraction for phytin from rice bran is gained by the uni-
form design . The experiment result shows that quality and yield of product by this method is better than by tradi-
tional extraction and extraction time is much shorter than before. The best optimization process is obtained as fol-
lows 3:20 as the proportion of water to material 100 W as the microwave power 1 min as the radiation time 5
min as the extraction time 100W as the microwave power on decolorization 41 min as the decolorization time and
v HCl :v H,0 =3:197 as the solvent. Under this optimal condition content of phytin is 86.13% rate of ex-
traction is 91.87% . The established models prove to be reasonable by the verification experiment.

Key words rice bran phytin microwave-assisted extraction uniform design
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The Synthesis and Characterization of Zeolite NaA Membrane
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ZHAN Yu - zhong' XU Jun' FAN Jun - lin' YIN Liang — guo'

1.School of Chemical Engineering Zhengzhou University Zhengzhou 450002 China 2. Department of Materials Science and Engineer-

ing Henan Polytectnic University Jiaozuo 454000 China

Abstract NaA zeolite membrane is prepared on the outer surface of porous — alumina ceramic tuber by hydrothermal
method and airtight microwave method. Four different molar ratios and four dip-coating methods are investigated in
this paper. The crystal of NaA zeolite membrane is characterized by XRD and SEM . The separating property of the
membrane is evaluated by pervaporation of ethanol/water mixture at m C,HsOH /m H,0 =95 5. We found that
the membrane synthesized by airtight microwave method at the molar ratio of Na,O Al,0; SiO, H,0=1 1 3.6
100 dip-coated by clear seed solution performs better than other membrane. The mixture permeating through this
membrane is composed of water 79% wt and ethanol 21% wt and the separation factor reaches 63.8 which
shows that the water permeating through the NaA zeolite membrane selectively and the NaA zeolite tuber membrane
has a superiority of selectivity than the porous — alumina ceramic tuber visibly.

Key words NaA zeolite membrane hydrothermal synthesis microwave synthesis pervaporation



