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Table 1 Reactonts summary and thermal property of the pure polyimide and hybrid materials
Sl ODPA ODA DABA SnCl [0/ [H*1v  &n0,® TS T, Residue?
ple
{ rmol ) (mmol) ( mmol) {mmol) [Sn** ] [Sa?* ] (wt%) () () (%)
PISOO 41 20 20 - - - - 456 331 57
PIS05 41 20 20 6 2 0.1. 5 442 359 61
PIS15 41 20 20 22 2 0.1 15 430 367 63
PIS25 41 20 20 41 1 0.1 25 391 Indiscernible 67

* The HCL used is & 37% HCI solution;® The tin content indicates the wi% Sn0, in the hybrid materials;® Ty, temperature corresponding to 5% weight

loss; 9 Residue, the residue weight of the membrane materials at 800°C
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Fig. 1 FTIR spectra of the PIS00-25 polyimide/Sn0O; hybrid
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Fig.2 The structure model of the PI-Sn0; hybrid membranes

m, n: The number of the same chain unites in the polyimide
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Fig. 3 TEM photographs of the PIS05-25
) PISO5; b) PIS15; o) PIS25
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Fig. 4 Pore distribution of the PIS00-25 hybrid membranes

Table 2 Gas permeability of the pure polyimide and composite membranes

Permeability® Selectivity
Samples
H, N2 €O, CO L0 Hy /N, CO,/N, CO/N, H: 0/N,
PIS00 0.34 11.2 7.8 9.1 12.9 32.9 22.9 26.8 37.9
PISO5 0.25 10.7 7.5 8.9 12.3 42.4 30.0 35.6 49.2
PIS15 0.19 10.1 7.3 8.6 11.8 53.2 38.4 45.3 62.1
PIS25 0.17 9.9 7.2 8.7 11.7 58.2 42.4 51.2 68.8

® Permeability coefficients: 10"  mol m~2 5! Pa~!
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H, #1 N, #3538 E WK, 5 €0, CO K0 TiO/K-M 4 W IE 58RI R B I JB/Sn0, 7%
BERYEWE N XTEEHT S0, MSIAME LB Sn0, MENRB Y EEPXHRRESH
ZALBEMAL BB, R T RAOBNESE  RARE, RS TRABRE LA LS MR
P HB AR ERERLEY S0, l 500, RE A HHHEE T HAREE . PIS00-25 RE A2
R A2 4 B % €O, CO A1 H,0 B RMHERA, B+ T 4.2 om. 2.92 nm.2.25 nm 1 2.08 nm
W9E T 2%/ €O, CO F1 L0 R B, 204 AN T RS M, % R 51 B BT H/sn0,
MO FATEE U ER &N LE, AFRaR  HUBEXT H.C0,.Co M HOMNT N, RAH
B PIS05-25 Z¢ L BEX CO,.CO 71 H,O WXt F N, THHAEER, HRMLEF S0, TRA 25 m%
HEFNRESERRD . BB H,/N, .CO,/N, .CO/N, 1 H,0/N, 535

LR, EXABRRRERNSZT RS  HFoHAE58.2.42.4,51.2 1 68.8.
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PREPARATION, CHARACTERIZATION AND GAS SEPARATION PROPERTIES OF
POLYIMIDE/SnO, HYBRID MEMBRANES

WANG Maogong, ZHONG Shunhe
( College of Chemical Engincering and Technology, Tianjin University, Tianjin ~ 300072)

Abstract A series of polyimide/Sn0, hybrid membranes supported on TiO,/kieselgubr-mullite (K-M) were
prepared ria a sol-gel process. Their morphologies, chemical structures, thermal performances, pore distribution and
gas permeability were characterized by means of TEM, FTIR, TG/DTA, DSC, N, adsorption and gas permeability
measurements . The results showed the Sn0, phase was well dispersed in polyimide matrix. The SnQ, phase connected
with the polyimide through the pendant carboxyl groups along the polyimide chain. The polyimide/Sn0O; hybrid
membranes possessed finely thermal stability. The hybrid membranes showed better separation properties for H,,
CO, ,N, and H,0 when compared to those of pure polyimide. The separation factors of the polyimide/Sn0O, hybrid
membranes with 25 wt% SnO, are 58.2,42.4,51.2 and 68.8 for H,/N,, CO,/N,, CO/N, and H,O/N, contents,
respectively .

Key words Polyimide/Sn0, , Hybrid materials, Sol-gel, Gas separation.



