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Abstract: A series of polyimide/TiO2 composite membranes supported on TiO3 /kieselguhr-mullite (K-M)
were prepared via a sol-gel process. Their-morphologies, chemical structures, thermal performances, pore
distribution and gas permeability were characterized by transmission electron microscope (TEM), Fourier
transform infrared (FTIR), solid=state 13C CP/MAS NMR,; thermogravimetric analysis (TG/DTA), Ny
adsorption and gas permeability measurement. < The results show the TiO, phase is well dispersed in the
polyimide matrix. The TiOs phase is connected with the polyimide through the pendant carboxyl along
the polyimide chain. The polyimide/TiOs compesite membrane possesses finely thermal stability. The
composite membranes show higher-separation properties for Ho, COs, No and HoO when compared to

pure polyimide:. The separation factors-of \the polyimide/TiO3 composite membranes with 5wt% TiOq
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contents for Ha/Ng;-CO2 /Ny and HoO /Ny are 64.2, 42.5 and 80.8, respectively.
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Table 1 Quantity and ratios of the reactants in the preparation of composite sols

Sample PMDA PPD DABA TBT [H,0] [H*] TiOb
/mmol /mmol /mmol /mmol /|[TBT] /|TBT] Jwt%
PITO00 41 20 20 - - - -
PITO5 41 20 20 8 2 0.1 5
PIT15 41 20 20 28 2 0.1 15
PIT25 41 20 20 53 2 0.1 25

a. The HCI used is a 37% HCI solution. b. The titanium content indicates the wt% TiOs in the composite
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Table 2 Thermal properties of PIT00~25

Samples T3/°C T./°C Residue/%
PITO00 458 335 61
PITO5 450 365 65
PIT15 432 372 67
PIT25 408 indiscernible 72

2Ty, temperature corresponding to 5% weight loss
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Table 3 Gas permeability of pure polyimide and composite membranes

Permeability® Selectivity
Sample
Ny Hs CO2 H>0 Hy /N, CO2 /N2 H20/N,
PITO00 0.27 9.2 6.4 10.6 34.1 23.7 39.3
PITO05 0.18 8.4 5.7 10.1 46.7 31.7 56.1
PIT15 0.12 7.7 5.1 9.7 64.2 42.5 80.8
PIT25 0.14 7.9 5.3 10.2 56.4 37.9 72.9

a Permeability coefficients: 10~ "mol m~2 s—1 Pa~1
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