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Fig.1 Scheme of the experimental apparatus
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Tab.1 The uniform design scheme

523 %,/ % 2,/ % %,/%  x,/min a
1 0.2 0.1 0.4 4 11.92
2 0.2 0.2 0.8 4 13.54
3 0.4 0.3 0.4 3 12.06
4 0.4 0.4 0.8 3 14.45
5 0.6 0.1 0.2 2 11.78
6 0.6 0.2 0.6 2 6.01
7 0.8 0.3 0.2 I 4.72
8 0.8 0.4 0.6 1 3.96

2.2 HBFENSHMGIT
P SPSS k443 34957 52 30 B v i B8 4T 4b
BB ETHERITRER.
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a =b, + Z bx, + i i b x.x, (2)
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Tab.2 ANOVA for membrane

#HE ¥FrMm BHE BN F BEM
[&] 19 119.70 4 29.93 24.3 0.013
e 3.70 3 1.23
B 123.40 7
x3 BEGEARESNT
Tab.3 Coefficients for membrane
JebrEE ARHER

BE pzm ompy 0 BFEE
HE 10.22 4.47 0.021
x, -22.55 -0.642 -3.58 0.037
%)%, -32.96 -1.097 -7.39 0.005
EFEN 5.17 0.263 2.59 0.081
X,%, 56.57 1.387 7.38 0.005
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Tab.4 The optimization experiments of

membrane reparation

%,/ % %,/ Yo x5/ % %,/ min a

0.35 0.2 0.4 2.5 12.37
0.51 0.3 0.4 2.5 8.18
0.68 0.4 0.4 2.5 16.26
0.86 0.5 0.4 2.5 15.73

RAGRERY BAELEARKBIKREN
0.68% ,2,5 - ~E KM N 0. 4% B}, X
NaCl 5 —HBBMsEEFREK o E8UR
BAT.
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Tab. 5 the separation effects of salts with XO

X0/ X0/ X0/ X0/
mH 7k

NaCl  MgCl, Na,SO, MgSO,
J/(L-m™%-h"') 5.35 7.38 6.62 7.62 6.68
SEHEF a 16.39  12.32 14.63 10.76
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Optimization and Preparation of the Nanofiltration Membrane
for Dye Desalting by Uniform Design

ZHANG Hao - qin', QIAO Huan - huan', ZHANG Jing —ya', LIU Jin — dun', YANG Lei’

(1. School of Chemical and Energy Engineering,Zhengzhou University ,Zhengzhou 450001, China;2. Zhengzhou Environmental
Protection Detection Center,Zhengzhou 450001 , China)

Abstract; A new type high desalting nanofiltration membrane was fabricated by use of interfacial polymeriza-
tion techniques onto a porous support polyether sulfone( PES) ultrafiltration membrane. The separation factor
of membrane for NaCl and xylenol orange(XO) in the XO/NaCl/water system was used as the object of study
and the uniform design was applied to the preparation process. The experimental data were treated by SPSS
software, and the regression equation was established. And the calculation results of the regression equation a-
gree well with the experimental data. The separation factor can reach 16 at the optimal condition which was
obtained by calculation with the regression equation and further experiment as follows: polyamine flocculants
0.68% (wt) ;2,5 — diaminobenzene sulfonic0.4% ( wt) in inorganic phase;trimesoyl chloride 0.4% (wt) in
organic phase;interfacial polymerization(IP) time 2.5 min. Then, the separation factors were investigated for
XO with the four salts. The results show that the optimized composite membrane has the good effect for separa-
ting XO with salts.

Key words: nanofiltration membrane jinterfacial polymerization; dye desalting; uniform design



