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2 2 PEBAX[poly(ether-block-amide)ll ZIF-8(zeolitic imidazolate framework)®] &S 0, 1, 3, 7, 10, 20 wt% .2 3}
of PEBAX-ZIF 53¢ Azxs9ch 71AFH 492 4 6 keflem” 3t A 25, 35, 40°CE L55 2Ejdte] APH AT,
PEBAX-ZIF 51t ZIF-8 33 ®slo] w2 CHed CHse 7AIEFH T} A e =(C3He/C3Hg)E ZAFITE C3He C3Hg
of BH7|A ] e ZIF-8 o 0~7 wt% M= o]l S7ME-E 714 FAErt F7H7E 7~20 wi% 9 ol A]
gteFo]l Z718lH At A4S Bt AYE(CiHy/CsHg) = PEBAX-ZIF 7 wit% 232X 3.6~3.89 & 7}AH, 7}
B e AR s Ueith

Abstract: PEBAX[poly(ether-block-amide)-ZIF-8(zeolitic imidazolate framework) composite membranes were prepared
with different amounts of ZIF-8; 0, 1, 3, 7, 10, and 20 wt%. Gas permeation experiment were performed by varying the
temperature of 25, 35, 40°C under condition 6 kgflcm”. Gas permeability of CsHe, CsHs and selectivity (CsHy/CsHs) were
investigated by increasing the amount of ZIF-8 in the PEBAX. The gas permeability of C;Hs and C3HS8 increased as ZIF-8
content increased among 0 to 7 wt% range and decreased among 7 to 20 wt% range. When the ZIF contents of
PEBAX-ZIF composite membrane were 7 wt%, the selectivity (C3He¢/C3Hs) was taken between 3.6 and 3.8 value and also
had the lowest activation energy.

Keywords: PEBAX, ZIF-8, permeability, C3;Hs/C3Hs, activation energy

1. M 2 PEBAX[poly(ether-block-amide)= &7t4&4 &4 A
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Fig. 1. Structure of PEBAX[poly(ether block amide)]. PA
is a polyamide block and PE is a polyether block.
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Fig. 2. FT-IR spectra of PEBAX-ZIF composite membranes.
(a) PEBAX (b) ZIF-8 (c) PEBAX-ZIF 1 wt% (d) PEBAX-ZIF
3 wt% (e) PEBAX-ZIF 7 wt% (f) PEBAX-ZIF 10 wt%.
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Fg 3. XRD patterns of PEBAX, ZIF-8, and PEBAX-ZIF

membranes. (a) PEBAX (b) PEBAX-ZIF 1 wt% (c) PEBAX-ZIF

3 wt% (d) PEBAX-ZIF 7 wt% (e) ZIF-8.
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Fig. 4. SEM micrographs of cross-section of PEBAX and
PEBAX-ZIF membranes. (a) PEBAX, (b) PEBAX-ZIF 1
wt%, (c) PEBAX-ZIF 7 wt%, (d) PEBAX-ZIF 10 wt%,
and (e, f) PEBAX-ZIF 20 wt%.
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Fig. 5. Permeability of PEBAX-ZIF composite membranes as a function of ZIF-8 contents. (a) 25°C (b) 35°C (c) 40°C.

Table 1. Physical Properties of CsHs and C3Hs[19]

opy/nm Vc/cm3rnol'l Tw/K TJ/K
CsHg 0.468 181 225.5 365.05
CsHg 0.506 200 231.1 369.95

ow (nm) : molecular collision diameter calculated from the Lennard-Jones

potential, Vc(cm3mol") : critical volume, Ty(K) : boiling point, T(K) : critical
temperature.
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Fig. 6. Selectivity of PEBAX-ZIF composite membranes as
a function of ZIF-8 contents.
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Table 2. Diffusivity, Solubility, and Ideal Selectivities of PEBAX-ZIF 7 wt% Composite Membrane

Diffusivity selectivity

Solubility selectivity

Ideal selectivity

Membrane Temperature (°C)
Dcsue/Desns Scane/Scans Pcane/Pesns
25 0.99 3.81 3.76
PEBAX-ZIF (7 wt%) 35 2.59 1.41 3.64
40 3.36 1.12 3.76
1000 1000 1000
—CH —CH —CH
""" CH| —CH - CH)
2 \ 2 o Z o
3 [ S 3 I S - B
€ . 13 Frr S £ 1
& 1 e L T 1 &
o . . . . o ) ) ) : o L ) ) )
320 25 30 3% 320 325 330 3% 320 325 330 3%
1000T(K") 1000T(K") 1000T(K')
(a) (b) (c)
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Fig. 7. Temperature dependence of permeability through PEBAX-ZIF composite membranes. (a) PEBAX (b) PEBAX-ZIF 1
wt% (c) PEBAX-ZIF 3 wi% (d) PEBAX-ZIF 7 wt% (¢) PEBAX-ZIF 10 wt% (f) PEBAX-ZIF 20 wi%.
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Table 3. The Calculated Activation Energies for PEBAX-ZIF
Composite Membranes

Gas Membrane E,(kJ/mol)
PEBAX 5.94
PEBAX-ZIF 1 wt% 2.14
PEBAX-ZIF 3 wt% 2.05
GsHe
PEBAX-ZIF 7 wt% 1.89
PEBAX-ZIF 10 wt% 3.88
PEBAX-ZIF 20 wt% 3.20
PEBAX 6.15
PEBAX-ZIF 1 wt% 2.19
PEBAX-ZIF 3 wt% 1.98
C;sHg
PEBAX-ZIF 7 wt% 1.92
PEBAX-ZIF 10 wt% 3.94
PEBAX-ZIF 20 wt% 4.63
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Membrane Journal Vol. 24, No. 4, 2014



266 71%7]
2o Axs A
1. FT-IR %4 Z3 PEBAX-ZIF EE0)A

PEBAX®l| #A3}+= C-O-C group¥} H-N-C=0 group®]l
et 2ol =7t 27 1100 em™ 3 1640 cm™ ol A 1}
Ebtth. ZIF-89 imidazole®] C-H stretching® amide
group®] C-N stretching o127} 27 3130 cm’' 3%
1000 cm™ ol A vrebgth.

2. XRD #4] A3} PEBAX-ZIF 1 wt% g uo] A
= ZIFY AAA fo|aEL A9 yelhyz ok,
PEBAX-ZIF 3 wt% &35t A 5E] ZIFe] 244 1joja
7} Uehgth =3 ZIFY ko] 271842 PEBAX-ZIF
E3eke] 244 njoja9] A77E F7Fs T

3. 7|AES AFAHE CHe CHze F37) 4 ol
el 25, 35, 40°Ce HAPLE9 ZIF-8 T 0~20
wt% WA 0~7 wt% W7 = ZIF-8 o] F
Vg 7AFELETF 57}6‘}\:}7} O oo w e
o] T} TAadte 4 Bt}

4. 9 ﬁé(c3H6/c3Hg) A AHLTo A AAHoZ
H] 528k A%S B, PEBAX-ZIF 7 wt% =3Heto] A
%36 3.89 & ztom b & HYEE HYth

5. BA 3 A(E,) Aol PEBAX-ZIF B39}
o tisl] MAHOZ CHeS EA 3o A(Ey)7F CiHsS
A5 AU A (E) Rt A& S R, PEBAX-ZIF 7
wi% Eet A 74 e ghes BT

[o

-~

At
o] =RLo Austy 201495 wUdATH A Lol
o3l FAENoH o] ZA=HYTL
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