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Abstract: In this study, a PEBAX/PVDF composite membrane was fabricated, and its pervaporation performance was
tested in an ethanol/water mixture. In addition, we attempted to improve the pervaporation performance of the composite
membrane by forming a ZIF-8 layer on the surface of the PVDF substrate. The thickness of selective layer was optimized
by comparing the pervaporation performance depending on the PEBAX thickness. A pervaporation test was performed on
the Ethanol/Water mixture. As a result, the composite membrane using PVDF substrate with ZIF-8 layer had a flux of 1.98
kg/m’h and separation factor of 3.88, showing higher values of both permeation flux and selectivity than the composite
membrane using bare PVDF substrate.

Keywords: PEBAX, PVDF, ZIF-8, pervaporation, composite membrane

.M 2 NE&e F=7t 224S LEE AT VAE A
EIF DAATH3]. wEbA BE 3] AAElA

AAA sMdge] FEd ALoz HAAT 80 Fo AUl 07 10 witY% ©]FE F7| uj&d
A9 pze] BA7F A&E 1 Qa, o wet sk 5 340 279 B oA dees Eelst
22 AT + s A4 duAdel tiF Bael  F BHAE HEACR SR FASEe] S &4
Z718la YTH1]. B3] HlolS 4T Lo sf&dT 3 Aol BeA AelE oldshe Tl Hld Fasd
AHgE0} oUx] EES =Y 4 9la, Hlo|SujAE < FHHS SHs] A F7HARl setEdo] s
T URE IYE= o]golA FERT YT2] a}A] gkol XA Aol 1, HwA e 2ToA FFo]
Hlo] @ o §h2-o AlES W AER 0 10 e u) 7hsstths AollM olvA] Z&2<1 A3l th4,5].
olomjso] WMEE Es AAATH T8 wF o)A FHSEAAE f719, 719 8ol S3de] #

o] AHEHM o] T vA AEA AAA N BT

TCorresponding author(e-mail: myshon@pknu.ac.kr; https://orcid.org/0000-0002-9068-6952)

377



378 Ye Won Jeong - Haeeun Na + Se Wook Jo * Min Young Shon

= 7IAA A=7F $eka Al

sk w2 A X9

Polyether-block-amide (PEBAX)= 74 22| polyamide
(PA), 9429] polyether (PE) Al IHEZ FAH 1EA}
2, 7AA At =& Al #7] &l tigk 13}
) 468 2eASISi. e FUE & A7l
Halulo] MelZ=0 2 PEBAXE XA 4_-44 A}
& PEBAXS] B3 9 BEE F4E B oARL/E
Belnome Fsde Bk

E@q]—g] ]X]Zﬂi— odx% ﬁs}x% o};H/Ho] _?_Z,:i;_
polyvinylidene fluoride (PVDF) &A1& AAstH L, 4
Ho| 4% 53 PVDF AAAE A2 THS].

w3l Batdlo] A=l RN 7)7] 8|, A4 g
go] 7hssh ARl 444 metal-organic framework
(MOF)Z 2% ZIF-82 PVDF Xl AZAZTHI.
metd Z A7l e A PVDFOl PEBAX A1ElS
< FH3t] PEBAX/PVDF 532 A& s}, o ehsy
= el i FAFE Aol sk =3
PVDF AAA ol 4% ZIF-8 Fo| T35 A
S0l mAE Ao el Fristdoh

-

2. 4
21. M=

B AT A AAA A& 2138l polyvinylidene fluo-
ride (PVDF, Solef® 1015/1001) ¥#+¢} n-methyl-2-
pyrrolidone (NMP, H4FFE3E4]) &ulE AHEsI3Th
PVDF A XA o ZIF-8 84S 93l zinc nitrate hex-
ahydrate (PH833), 2-methylimidazole (THA3F)<S
ARESEA T EetEte] MElR AES 9 A
PEBAX" 1LEA= ARKEMA Atol| A A gio} 23s}
At L vl AREE Al9F 1-octanol (98%, Sigma al-
drich), ethyl alcohol (99.9%, G4FFE3%), n-hexane
(95%, GAFEETH)S A §lo] AHE-3tath

2.2. PVDF X|X|AH X =

70 g NMP £rjo 15 go PVDFE 713 H
90°ColA 12413 &<F wwkste] 17.65 wt% PVDF &
NS A zstA) A Z3 Y-S casting knifeS AHE-3|
F2) 2ol 100 ume] FAZ 28T FH 25°Ce] &9
HA A A non-solvent induced phase separation (NIPS)

Mmugel A 33 A A6 3, 2003

A4S AR NMP &9 ¢
7t o) Eoll AR,

2% w3ke 9 124

23. ZIF-8 & &N

PVDF A A A &9 ZIF-8 &< dAst7] 9la A
o g4 e ol gtk AL Y8 zIF-82 AT
Al zinc nitrate hexahydrate (ZN) 0.05 M 48&4&
A Z3}al, 1-octanolS B2 2-methylimidazole (2-MIM)
0.1 M &9 A=ttt AH FAES 918 NIPSE
AZE PVDF AAAS ZN &0l Lo 2447k
B¢ AABAG. I F 1F ofo]HE o] &l AA|A
o olde HFe] §AHE AAT F AW TFE £
of A3t AAA FHe 2-MIM £4& =X} T}
3ARE & A AAS Ik WekE o R uhs A
Aok I & 100°ColA 2447 FF ARAA
ZIF-8 =°| ¥4%¥ PVDF (Z PVDF)E Al %33t}

2.4. PEBAX =E

90 g9 FEr&o] 10 g¢ PEBAXES #7139 100°C
oA 8AIZtF Fk aHkEle] PEBAX 10 wt% 9L A
shal, HE9 7hal §lo] AHEsHSiTh PVDF A AA)]
frejgte] R 5§ AeF FA gE ESd
55 BlwsEy] Yl PEBAX 10 wt% £4< 12.5,
25, 37.5 um FAZ =339tk PEBAX7} ZH 9 =
< 30°CE AAE LENA 24435t A=z

i i FN

25. PEBAX HE9o| Wex

PEBAX 187 4% F o
T Ao e T AAS f8 289 A&
AE7E 890 255 AFsr] 8l 4%
PEBAX MEAE & =
sttt Alzxd &5 HEZHA 5 g =23
30°Col| A 24AI7F Azxste] ARSI AZtd 52
T &, &7 oehEed tiste] 40°Co A 2447E
¢ AL AAS YAt e AEEE OF 4
257 Tt

W, — W,
BEE(%) = 5Tix100 (1)
d

o] W] W= AZ 4 whe] TA W= 38 AE T
FAE vepdch



Preparation of PEBAX/PVDF Composite Membrane and Separaration of Ethanol/Water Mixtures by Pervaporation 379

& %%7ZKSEO, Phoenix 300y H& EW| S/HF
9} AEE(99.9%) & Hojxy] ZAeYth BE PR
ot & A4 42 33 ol NFHNA, BEEE

EHS cross-flow WA o g HEST By g9
WA DALE ARESE cold trapoll EFEAY. e
T AP T HAHSE A& 308 T TEAS
e H AU

Faisd A3 F cold trapoll 2 H YA S FAE
ZAst] BH(flux) S SASHATE E3 FakE HA 9
FEE =H3P7] 9180 gas chromatography (IGC7200A,
DS science)& AHESIATE FadE () EEASF
(separation factor, o), T35 A4 (PSDH= ThS
I e AE Tl ALtsh

=2 @

o yEtOH/ywater (3)

T gy OH/xufate'r
PSI=J(a—1) “

A71H Qt EnE B Ag), AL %o WA
yd )}

(), TE 57 AZHh), Xwaerdt xpons 22 &5 A0l
/\‘] E“’]’ oﬂ %‘%“/] “E‘ waterg’]' YEtOHE Z]I-Z]l- J‘T:‘j’]'

2R2,
oA B3 OB PALES oJHB

0

3. Zn & 1

ek

31. PEBAX o e ger
dehe/= EFY F2lE 98 AP PEBAX T=
A14317] 918 PEBAX 2533, 3533, 4033, 5533 & 4%
st Porol HE27S v wsldth PEBAXSY
T B &4 dggdd s =S Fig. 1(a)°] Y
Wtk 1 A3 PEBAX 25339 7% ol ghL&o th3k
BeE7t Bo et BT RmT oF 20% AL B4 =

o T 2k

N
S
N
S

120

[ water [ water
4 Ethanol %4 Ethanol

=
S

\§

)

J100
80 480

460

a
S

440

Swelling degree (%)
3
Water contact angle (°
Ethanol contact angle (°)

< 20

DO\

PEBAX PEBAX PEBAX PEBAX

PEBAX PEBAX PEBAX PEBAX
2533 3533 4033 5533 2533 3533 4033 5533

Fig 1. Characteristics depending on the PEBAX species;
(a) Swelling degree for pure water and pure ethanol, (b)
Water contact angle.
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Fig. 2. FE-SEM images of the cross-section of PEBAX/ PVDF composite membranes prepared by different selective layer

thickness; (a) 1 um, (b) 2 pum, (c) 3.5 pm.

Table 1. Pervaporation Performance Depending on the
PEBAX Thickness

Thickness Flux Separation 2
(nm) (kg/m’h) factor PSI (kg/m’h)
1 1.56 + 0.021 3.53 £ 0.084 3.96 + 0.12
2 1.32 £ 0.029 3.74 £ 0.065 3.62 + 0.14
3.5 0.93 + 0.036 3.92 + 0.067 2.75 £ 0.11
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Fig. 3. Pervaporation performance depending on the
PEBAX thickness.
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