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2 ok B dAFdME &4 PEBAX" EE7e] FEAEAS A7) 3l MAE fumed silica WrAAE EFT
MMMs (mixed matrix membranes) EFY] 2] PEBAX®/fumed silica 3}o]BE]|= B 5-S A 25101, o]4taletis} ko] T3
£48 =438t PEBAX"®-1657/TS-530 sto]HeE|= 2412 7%, FT-IR¥ XRD #4918 53 PEBAX" JLEAbo| F7]%1#}
7F Miad & REarE S ERIS VIAEHEA S4 A3 TS-5302 10 wi% EFe 229t 49, <4 PEBAX" ¥
gt Hlwste] RRE Alee o HAshd o) g labe okt kst ole HIEIAT silica AR =il wet 7]
A B AR} FolET, AR HEHo] Frlely] EOE B £ k. TS-530 ko] S713bo) ks Eax A9t
o] 42| AL ZHoll A A QI trade-off A HATh ©]& TS-530 o] 71l whe} AAA o] HAasta, 18AF A& 2F
A AA met AR STk MEo® £ ¢ vk R FUIUA §F STkl Uit=e 34 TFs Aol EokA
a1, ool wet 71A| E4tert AR fEe R dudEh
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Abstract: The objective of this work was to investigate the gas permeation properties of CO, and CH, for PEBAX"/
TS-530 hybrid membranes and compare with pure PEBAX"-1657 membrane. With FTIR and XRD it was possible to con-
firm that TS-530 was dispersed well in PEBAX" matrix. Compared with pure PEBAX"” membrane, ideal separation factor
for PEBAX"/TS-530 (10 wt%) hybrid membrane was enhanced a little. As the amount of TS-530 was increased, the gas
permeability coefficients of both CO, and CH, were increased, while the ideal separation factor was decreased. This results
were explained by the reduction of crystallinity of polyamide block and interchain distance caused by introduction of in-
organic nanoparticles. And fumed silica might tend to agglomerate, resulting in forming nonselective nanogaps in the hybrid
materials, thus the diffusivity would be enhanced at the expense of diffusivity selectivity.
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Fig. 1. lllustration of different types of PEBAX"/silica hybrid membranes[1,2] (a) Class I: Polymer and inorganic phases con-
nected by secondary bonds and (b) Class II: Polymer and inorganic phases connected by covalent bonds.
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Fig. 2. The schematic diagram of gas permeation apparatus[2].
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©
Fig. 3. SEM photographs of skin layer of PEBAX"/TS-530 hybrid membranes (a) 10 wt% of TS-530 (b) 20 wt% of TS-530

(c) 30 wt% of TS-530 (d) 40 wt% of TS-530.
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Fig.4. FT-IR spectra of pure PEBAX® and PEBAX"/
TS-530 hybrid membranes (a) pure PEBAX® (b) 10 wt%
of TS-530 (c) 20 wt% of TS-530 (d) 30 wt% of TS-530
(e) 40 wt% of TS-530.
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Fig. 5. XRD patterns of pure PEBAX" and PEBAX"/
TS-530 hybrid membranes (a) pure PEBAX" (b) 10 wt%
of TS-530 (¢) 20 wt% of TS-530 (d) 30 wt% of TS-530
(e) 40 wt% of TS-530.
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Table 1. The Permeability Coefficients and Ideal Separation Factors of CO, and CH, for PEBAX"™/TS-530 Hybrid Membranes

Permeability coefficient

0
Membrancs ‘,?S ﬁ. 300f [GPUJ" Ideal separation factor
CO, CH4 CO,/CH4

PEBAX" - 4.7 0.3 15.2

10 4.5 0.28 15.9
PEBAX® 20 5.2 0.34 15.3
/TS-530 30 59 0.45 13.1

40 7.0 0.55 12.7

* 10%cm*(STP) / cm’ - s - cmHg
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