fh 222248 2007 65 (13): 1258—1264 ISSN: 0567-7351 CN: 31-1320/06

153879'8

PSF/TiO, 2% A 8 U 5 T 1t ol R 1) 44 ) 2 A1 30 I3 22 F 5¢
Wl gL, dkas ot F2, kUL, bt B,
KA TR K4 130012)

(P ZRVE T K27 T BOAR 5 TR 2 B 4 (A 2 5 R ARBFFE holy IR Y 150090)

Wk H B 2006-10-7 &[5 F H 2006-12-25 W 4% I & AT H 18 2007-7-2 452 H # 2007-3-6

WP RIEIE-BUEIE S % T A FZKTIO, & i ISR B(PSF)/TIO, 2 AL BN, WF9E T TiO,

TR PSR BN LB AL 27 KA Ty 2 M TR S, M T o S OB A rh 2 R (D ) IR 7 15, SRS FITIO
WRIE SO ISE N D 8, BT T 54 SR A 2 RV ) 27 P S ) AR xR0y 73 2 F S

B I A BT SR AL IR AR IE T e AR5 5 T R Y BRI AE R PE REI G R, 45 KW,
INONTI O, 1 ¥ PSFH4 RE R bt A= WAL A A A AR A WA 1, JORG EEBETI O R KiK. TiO,

(RUIMNIEAN T 5 BT A TR A e 3, s S S R0V vRT 23, RN T O,

G AR S A BEAE PR AL AR 2 BB AT EL 324, JEIRISEAD A2 4k, SEeq i, D Bt T i 4K, BETIO,
by N SN S AN SR

T HOARLD 5 I 25K AN e LA AR A AT G VR e EDW M 8 48 A BB L e

KE R AR HL-TOHL IR AR R R R RS

e

=1
~HH

Kinetic and Thermodynamic Resear ch of Polysul-fone/TiO, Hybrid Ultrafiltration Membrane
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JIN Jingt
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Abstract Polysulfone (PSF)/TiO, hybrid ultrafiltration (UF) membranes with different nano-sized TiO,, content were
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prepared by sol-gel method. The effects of TiO,, concentration on the rheological and thermodynamic properties of PSF
casting solution were studied firstly. A new method used to calculate apparent diffusion coefficient (D) in membrane

formation process was founded subsequently. After calculating D, under different conditions, the effects of the

rheological and thermodynamic properties on the kinetics of membrane formation were examined and the relationships of
D, membrane structure and UF performance were evaluated through the methods of SEM observation, porosity test and

UF experiments finally. The results showed that the rheological properties of casting solution were changed from
Newtonian viscous behavior to non- Newtonian viscous behavior, and the viscosities of casting solution were increased

by the addition of TiO,,. The addition of TiO,, also reduced the miscibility of PSF solution with non-solvent, leading to
thermodynamic enhancement for phase inversion. The diffusion behavior of solvent and non-solvent in membrane
formation was strongly influenced by the complex correlation between thermodynamic enhancement and rheol ogical
hindrance due to TiO,, addition. D, increased with the increase of temperature. However, it increased firstly and then
decreased with the increase of TiO,, concentration. Moreover D, had an accordant pertinence with membrane structure
and properties, and could describe the entire membrane for-mation intuitively.
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