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Table 1 The composition of hybrid membrane supported on $i0,/K-M

Marks PI Ps PA

PSA1 PSA2 PSA3 PSa4 PSAS

P1:Si0; : Ag (mol ratio} - 1:3:0 8:0:1
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Fig. 1 Effect of 5i0, content on absolute viscosity and gel
time of hybrid sol
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Fig. 2 Effect of AgNO, content on absolute viscosity and
gel time of hybrid sol
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Fig. 3 Variation of absolute viscosity of hybrid sol with time
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Fig. 4 IR spectra of xerogels and hybrid membrane
a} PAA; b) PAA-Ag; c) PAA-Si0,; d) PAA-Ag-Si0, ; e) PI-
AgSi0,; ) PSA + CoHy (ads}: g)PS + CyHg (ads): h}
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Fig. 5 The TGA curves of hybrid membrane
a) PI; b) PA; ¢) PS; d) PSAL; e) PSA2; f) PSA3; g)
PSA4; h) PSAS
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Fig. 6 The XRD curves of PSA3 hybrid membrane
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Fig. 7 The SEM photographs of PSA3 hybrid membrane supported on $i0,/K-M

a)} Surface; b) Section
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Fig. 8 Pore distribution of hybrid membranes
a) PSAl; b) PSA2; ¢) PSA3; d) PSA4; e) PSAS; f) PI;
g) PS; h) PA
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Fig. & The gas permeabilities of hybrid membrane
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Table 2

membranes

Separation factor of propylene/propane through hybrid

Membrane  PSA1 PSA2Z PSA3 PSA4 PSAS Pl PS
a{CyH/CHg ) 3.54 3.87 4,10 4.2 3.94 2.83 3.12
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PREPARATION AND CHARACTERIZATION OF SUPPORTED
POLYIMIDE-SILICA-SILVER HYBRID MEMBRANES

SHAQ Huaiqi, ZHONG Shunhe
( College of Chemical Engineering and Technology , Tianjin University , Tianjin  300072)

Abstract The polyimide-silica-silver hybrid membranes supported on 510,/K-M were prepared by sol-gel route and
characterized by means of IR, TGA,SEM, XRD, N, adsor ption and gas permeability measurements . The results show
that the viscosity of hybrid sols and the pore size of hybrid membranes are increased and the pore size distribution is
dispersed by the addition of silver nitrate. Silica and silver existed as amorphism and silver chloride in hybrid
membranes , respectively . Silver is bonded with nitrogen in polyimide and propylene is adsorbed on silver by double
bond . The thermal decomposing temperature of hybrid membranes is increased by addition of silica and reduced with
increase of silver amount . The separation factors of propylene/propane through the hybrid membrane are 3.54 ~4.1.
The obvious facilitated transport of propylene is realized by the addition of silver.

Key words Polyimide, Silica, Silver, Hybrid membrane, Facilitated transport



