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Q 2k PTMSP$ PDMSZHE §A4E PTMSP/PDMS I1ZE FF5FA A T-EA borosilicates 0~5 wi% H7}ato]
PTMSP/PDMS-borosilicate &35S Al=3tAth §4% PTMSP/PDMS 12t ZE F33A| 9 3 FEAFEH(M,)2 460,0000]
I, FHHFEAEM,)2 570,0000100.H, A0 LE(T)E 33.53°ColH Uelgth. TGA ZAdl| 2|5d PTMSP/PDMSO
borosilicate”t H7F=H B3ute] ZheFo] ZolA a1 ko] A= 2EE Sobith. SEMEA | ¢stH PTMSP/PDMS-bor-
osilicate 9 Yol E0]& borosilicate 1~5 um I712 EAbE ] At 7|A T3} Ago] ostH PTMSP/PDMS-bor-
osilicate”} H7}EAA A-f5T, 35, 71FE] F7tst] ZIAFHF S|G4t o AR EAAAE, L4, Knudsen
Gkl ofsf dojube A7 A F7hske B9k N8 FAEE F7hsta AEE(H/Ny)E 4kt

Abstract: The PTMSP/PDMS graft copolymer were synthesized from the PTMSP[poly(1-trimethylsilyl-1-propyne)] and
the PDMS[poly(dimethylsiloxane)] and then the PTMSP/PDMS-borosilicate composite membranes were prepared by adding
the porous borosilicates to the PTMSP/PDMS graft copolymer. The number-average molecular weight (M,) and the
weight-average molecular weight (My) of PTMSP/PDMS graft copolymer were 460,000 and 570,000 respectively, and glass
transition temperature (Ty) of PTMSP/PDMS graft copolymer appeared at 33.53°C according to DSC analysis. According to
the TGA measurements, the addition of borosilicate to the PTMSP/PDMS graft copolymer leaded the decreased weight loss
and the completed weight loss temperature went down. SEM observation showed that borosilicate was dispersed in the
PTMSP/PDMS-borosilicate composite membranes with the size of 1~5 um. Gas permeation experiment indicated that the
addition of borosilicate to PTMSP/PDMS graft copolymer resulted in the increase in free volume, cavity and porosity result-
ing in the gradual shift of the mechanism of the gas permeation from solution diffusion to molecular sieving surface dif-
fusion, and Knudsen diffusion. Consequently, the permeability of H, and N, increased and selectivity (H»/N,) decreased as
the contents of borosilicate increased.
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Fig. 1. Schematic diagram of gas permeation apparatus.
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Fig. 2. FT-IR spectrum of PTMSP/PDMS graft copolymer.
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Fig. 3. "H-NMR spectrum of PTMSP/PDMS graft copolymer.
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Fig. 4. DSC thermogram of PTMSP/PDMS graft copolymer.
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Fig. 5. TGA curves of PTMSP/PDMS-borosilicate compo-
site membranes as a function of borosilicate contents.
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