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Fig. 1 Schematic diagram of spinning device
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Table 1  The compositions of the coating solutions
with different TiO, and PVA contents

FE 45 TiO./%  PVA/% H.O/%
SPT3-3 3 3 94
SPT3-5 3 5 92
SPT3-7 3 7 90
SPT6-3 6 3 91
SPT6-5 6 5 89
SPT6-7 6 7 87
SPT9-3 9 3 88
SPT9-5 9 5 86
SPT9-7 9 7 84
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Fig. 2 Surface and section morphology of
SPT3-3 membrane
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Fig. 9 The flux and BSA rejection of SPT6-3,
SPT6-5 and SPT9-3 membrane
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Fig. 10 Photographs of water contact angle measurement process of composite membrane
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Fig. 11 Photographs of underwater oil contact angle measurement process of composite membrane
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RN T = p = S Sl = N T
I, TiO, /SS—=HFM EA fL 7 1988 5= K FK T i
TR
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e A RGP NLIE A THO, /AN rh 23 27 48 52 153 I K HC v

¢« 53 .

5) SPT6-3 [ HA 5 (8 3% K /K T #E 6
HREE T T2 A B R PTis Je ke e 2
J&i » SPT6 — 3 JIE 11 il 7K 7L ¥ i = 2 5 7E 4 300 L/
(m” « h « MPa) , il H#WK RN 90 16 4247, 8
3 99 %.
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Preparation and application of TiO,/stainless steel
hollow fiber composite membrane by dip-coating method

GAO Jiaming's MA Xiaohua', TANG Chuyang', XU Zhenliang'
ZHUANG Liwei"*, WEI Yongming', YANG Hu', LI Jinrong',

SONG Zhen', ZHENG Hel:'
(1. Xilong Science Co. , Ltd, Shantou 200237, China; 2. State Key Laboratory of Chemical
Engineering, Membrane Science and Engineering R&.D Lab, East China University of Science
and Technology, Shanghai 200237, China)

Abstract: The surface modification of the microporous inorganic membrane substrate is usually carried out
by sol—gel method. However, the sol-gel synthesis process is complex and controlled by many factors,
which limits its application in industry. In this study, the suspension system was used to modify stainless
steel hollow fiber membranes. Titanium dioxide particles of 25 nm were coated on the surface of stainless
steel membranes by dip-coating method. The composite membranes of Ti(),/stainless steel hollow fiber
were prepared by high temperature sintering at 500 °C. The effects of polyvinyl alcohol and TiO,
concentration on the morphology. pore size, pure water flux and anti-pollution properties of stainless steel
hollow fiber membranes were studied. The results showed that the TiO, functional layer was super-
hydrophilic and underwater super-hydrophobic. The rejection of BSA was 90% ., and the rejection of oil-
water emulsion was over 99%, which had good separation and antifouling properties.

Key words: stainless steel composite membrane; TiO,; dip-coating; oil-water separation
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