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oF: B Ao ionomer®} o] 71x| 9] Fr)3E=2 Ha)E MMT typed] clayS ©]-&3}e] ionomer-clay 3}o]H.
= e fgaUHo® A 25A ) Twin extruderE AL83la] clayE ionomerol] EAMAIH oM, A ZH ionomer-clay 3}
o|BEEA clays] §4u37t 98] wel =AY o|Fd= XRD AFAZREH clayd "7}7ﬂ317} HolAls 1849
clay S7H4¢ d% 3t t) Claye] Z7/o| whelr A2 H ionomer-clay slo]H | = whe] 7pA & AR EY R E
2 44L& 3434t ionomer-clay O}O]HE}‘: e clay AA 9] =3 A o= 7]7'4]—3%44 tortuosity = 7}
AAAN 7H2FREE AsA)e AE 8 0}9&3}

Abstract: Ionomer-Clay hybrid membranes were prepared by melt intercalation method with twin extruder. MMT was
intercalated or exfoliated by the ionomer and it was confirmed by X-ray diffraction method. D-spacing of the characteristic
peak from MMT plate in WAXD was moved and diminished. Gas permeability, mechanical properties and thermal
properties of the ionomer-clay hybrid membranes were investigated. Gas permeability through the ionomer-clay hybrid
membranes decreased due to increased tortuosity made by intercalation of clay in Ionomer.
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Fig. 1. XRD patterns of ionomer-clay(cloisite Na+) hybrid
membranes.
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Fig. 2. XRD patterns of ionomer-clay(cloisite 15A) hybrid
membranes.
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Fig. 3. XRD patterns of ionomer-clay(cloisite 20A) hybrid
membranes.
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Fig. 4. XRD patterns of ionomer-clay(cloisite 30B) hybrid
membranes.

Table 1. D-spacings of Clays and Ionomer-clay Hybrid
Membranes

Clay Hybrid membrane
Cloisite™ Na" 11.9(4) 15.7(A)
Cloisite® 15A 28.6(A) N/D
Cloisite® 20A 24.9(A) N/D
Cloisite® 30B 16.7(A) 15.4(A)
*N/D = Not detectable
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Fig. 5. DSC thermograms of ionomer and ionomer-clay
hybrid membranes. (a) ionomer, (b) ionomer-cloisite 30B,
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Table 2. Thermal Properties of Tonomer-clay Hybrid Membranes

sorlyn suyn « sy - suryn suryn +
cloisite Na cloisite 15A cloisite 20A cloisite 30B
Tm(°C) 1 49.87 67.88 67.44 68.75 68.83
Tm(°C) 2 82.7 84.82 84.97 85.45 84.68
5% weight loss 374.2°C 369.3°C 367.6°C 369.5°C 353.2°C
10% weight loss 390.6°C 392.1°C 400.2°C 400.5°C 378.1°C
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Table 3. Effect of Cloisite Species on Gas Permeability Through Ionomer-clay Hybrid Membranes(N,, 3 kg#em®).

surlyn 51-1r.lyn + su.rl.yn + su'rl.yn + su.rl.yn +
cloisite Nat+ cloisite 15A cloisite 20A cloisite 30B
Permeability” 151.6 483 8.1 7.0 6.5

® Barrer=10"" X cm*(STP)cm/(cm’cm,Hg).
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Fig. 9. Density for ionomer and ionomer-clay hybrid
membranes.
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