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Table 1 The materials content for preparing poly-titanium sol ~

Ti{0C.H, s H,0

Volume (ml) 34 5.4 17.3 43.3

CH, COOH C,Hy, OH

* Molar ratios of H,O: CH;COOH and H,0: Ti{ OC;Hg )4 are 3: 1,
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Table 2 The constitution of membrane materials

Samples Ta0, (wt % ) PL: Ti); ( moler ratio}
TS 5% 5.25:1
T10 10% 2.48:1
TS 15% 1.56:1
T20 20% 1.11:1
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Fig. 3 ESEM photograph of TS membrane after imidization
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Fig. 4 IR spectra of PI and PI-TiO,
a) PI; b} PI-Ti0,
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Fig. 5 The structure model of PI-TiQy hybrid
membrane materials
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Fig. 6 The TG curves of PAA and P1-Ti0; membrane materials

a) TS: b) T10; c) T15; d) T20; e) PAA

Table 3 The decomposing temperature of PI and PI-Ti0; membrane

malerials

Samples Toigl T Toee (C) T (T)
PAA 520 600 650
T3 492 549 602
T10 478 343 590
Ti4 471 536 579
T20 462 527 564
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Fig. 7 Pore-size distribution of the PI-TiO, hybrid membrane

Table 4 Permeability coefficients of PI-TiQ:; hybrid memebranes

Samples H; N, COy H; O/N;

TS 176.2 4.48 83.64 10.1
T10 262.8 7.47 137.4 7.8
T15 361.4 10.45 179.2 4.3
T20 212.08 12.84 439.1 2.5

Permenbility coefficient P: 10”7 mol-m ™7 -5~ “Pa”!
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POLYIMIDE-TITANIA HYBRID MEMBRANE PREPARED
BY THE SOL-GEL PROCESS

LI Chuanfeng, ZHONG Shunhe
¢ College of Chemical Engineering and Technology , Tianjin University, Tianjin  300072)

Abstract Supported polyimide-titania hybrid membranes were prepared by sol-gel technique and characterized by
the methods of ESEM, IR, TG-DTA, mercury poresimetry and gas permeability measuring apparatus to gel their
surface morphology , structure , thermal performance , pore size distribution and gas permeability properties . The results
showed that new type structure of organic phase containing inorganic phase between polyimide and titania particle by
bond conjunct was formed . The discomposing temperature was decreased with the increasing of Ti0, comtents, and the
thermal stability was better than polyimide materials under the temperature of 450°C . The pore size increased with
the increasing of Ti0, contents, and pore size distribution tended to disperse. The permeability of N, , H;, and CO,
across the membrane were controlled by Knudsen diffusion, and the memebrane exhibited outstanding hydrophilicity
since their permeation coefficients of H,O/N, are higher than the Knudsen diffusion values.

Key words Sol-gel technmique, Polyimide-titania hybrid membranes, Thermal properties, Structure

characterization, Separation properties



