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R 2 Ethylene vinyl acetate (EVA-28)/Co-Al LDH Y8892 71319 LDHE AMg3sle] &9 Aoz Azs
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Abstract: Ethylene vinyl acetate (EVA-28)/Co-Al LDH nanocomposite membranes were prepared by solution inter-
calation using organically modified LDH. LDH was made organophilic by the intercalation of dodecyl sulfate (DS) anion in
the interlayer. The prepared membranes were characterized using XRD, FT-IR and SEM. Gas permeability of EVA/LDH
nanocomposite membranes with LDH content of 1, 3, and 5 wt% was studied for O; and CO; at pressure of 3, 4, and 5
bar. The permeability of O, and CO, was minimum for nanocomposite membrane with 1 wi% LDH and increased with in-
creasing LDH content, which is presumably due to aggregation of LDH filler. The selectivity of CO, for O, showed the
maximum value at 1 wt% of LDH content and decreased thereafter.

Keywords: Co-4l LDH, DS-LDH, EVA/Co-Al LDH, nanocomposite membrane, permeability

.M B U EgdEd @ 978 AR 182344
o] E(layered silicate) Y= 23Ed ti3t A7} AF53

DEYZEAAR U BFEL Yo 24 Ao O F o] YrH3-7]. WHA LEAZFFO|FTSF
o BEAS AQlEo] dojAA o} nEA/ZAAA 4+8HE(layered double hydroxide, LDH) Y& &
U B3E9 Z4¢ gutal E3E4dy gy aEald) g3 A7 o Bado] FoAT oA FiFe=
2334 FAAE 2% AR 97 dAA ] HZ3 o|th, LDHS| 5841 M 1M (O] A™
S/ TIAH AEE goAE AeR Budt - nH001% &71A M¥'9 M 47 27} 37 B4
[1,2]. & 714 S O3 B0 A A9 i o] LEE Mg, Co™, AP'S} Cr* Fo] dgdT. AR
sHe 202 GEAWA BE ARkl $44 m7} 028 O™, NOy, CI' 59| itk LDHE %
o] FokAT Utk o]HF Y= EFEZE nylon 6-clay S AP 5 FASES Aol E7 FolLo] A

P F2E ML gl Fol clayE EEEH o=
1 27) 2K e-mail: hklee@smu.ac kr)

290



Ethylene Vinyl Acetate/Co-Al Layered Double Hydroxide Wi 882te) 714 23 434 291

FolE claydl SHAHANESE Ao T2E 7}
Ao} LDH7} AR o) 93-S A= e &
BAYACIEE AR 2947 Agd FzE

ol EAANME & Aolg Holm UThs]

LDH F3HAoles 8 AE Y710 d$- Fon
B3 FU1ES vSAH TEATY Hggo) domg
LDH Vg g0l 734 = 709 14¢ “"&W
TEA AdE 44stA @0 LDHY golee g
Foleo g wE 7H5dld ]1 @A, S, F2A,
FF MASA, HHA 2 TEAY FAAZ o] §Ho]
IEALDH Yo BEE &4 5 1 38 AR uj$
AtH9-12]. ZEA/LDH YB3 E F4o) g I3
2 Messersmith AT%[13]°] Ca-Al LDH® poly(vi-
nyl alcohol)& AYAZ Y B3HE A& Agow
poly(aspartate)/Mg-Al LDH, poly(styrenesulfonate)}
poly(vinylsulfonate)Mg-Al LDH, ethethylene vinyl
acetateylene propylene diene terpolymer/Mg-Al LDH,
ethylene vinyl acetate-low density polyethyleneMg—Al
LDH %°] Zg8HT[14-18]. o] dFE F2 184
/LDHY 43 724 B4 9 A4 9ste AL
E FAHAYY, TEAFHEAA Y BPELS 7)A
BEuog $83 Ay Nam AFE[19]90) A ion—
omer/clay Wi Egulol A AavA e BHert v
getoll M 208 74A) 7HA ﬂﬁiﬁh B3, Kee °°‘
TE[20]2 polyethylene/clay U B3tute] 79 5049
clays H7FE A4 kY EHETL 50% Zadda
T AT TRA/LDH Y B3tate] A9 748
goll et d1e AY zolE & gith watq £ o
TAME ASA 8T ®ov JARY4AS )
AZ &0l 5T AR L# 7 ethylene vinyl ace-
tate (EVA)S LEAR Aesty gFe og A uo
F¥% Co-Al LDHE FHAZ 3 EVA/Co-Al LDH
Y Edes Azxsa 745D 448 gofrgid,
2.4 ¥
2.1, Aok

Ao A&H EVA FF8A (vinyl acetate 3 28
wt%) 2 7Fa A8l dicumyl peroxide (DCP)E ®]5 Aldrich
AE AHE3FA TR Co(NOs), - 6H:08F AINO;s); + 9H,0,
NaOH, NayCO;, toluener =4+ A FHTAE A3}
AT LDHE $20-& Aty A% 7] AREAAQ

SDS (sodium dodecyl sulfate)= Y& Wako pure chem-
ical A & ARSI T xylened ©]= Aldrichﬂ]% AM8-3}
AT & 2&TAAE FAE AAFE AL A
EAz&oR AHEEAT

2.2. Co-Al LDH®} DS-LDH M=
Co-Al LDH A|Z¥WHe B2 T3} 9443
0] &3t A TH18,21]. Co(NOs): - 6H,08 AINOs); + 9H0
€ 3:19 BV AxF 449 100 mLE NaOH}
Na,C0s98) ZHE 3.5 : 12 28§47 100 mL &9
Wkt E A A8 e ET ¥EEte F¢ 1 M NaOH
|HoF 3L N pHI} 8~9 AO)E FABIEE =%
Ay, AgtE AHELS 70°ColA 24T B EH
pH

g Fol JAHNEL AdHstn FFAe pHI} %-“01
2 g7tx FHRFE MY AAJEL AAST 6
AFLBX 2447 AZANAA Co-Al LDHE /eﬂ

3ttt LDHY #71834 L 7] AUE4A SDSE
Ag3te Az AT WA Co-Al LDHE 500°ColA 6
AIZF 2RANNTGE SDS 4% 100 mLo) 5% A4
¥ Co-Al LDHE 78t 70°CelAl 12A17F RHAIZ)
Fo] 6A 7 BFAAA DS-LDHE LAt

2.3. EVA/LDH ti-s8tet A==

EVA/LDH Y= 532 &9 A4S o] &3t A
Z5 3 EVAS 100 mL toluened] &3jA17] thg o
71e L8R FAE 7)1F0F DS-LDHY s 1, 3,

5 wi%E 2elske] 100°ColA 641 &7/ A1 30 mL
xylene€ 713t 100°Col A 6/‘]71} e AEEA
AT, EgHEAe] 7haAQl DCPE 7Hstal §miE 74t
stol Al AAANZ T Fejdol casting & F 30°C ¥
SR A 2443 ARAAAN EVA/LDH e Bguhg
A 23t o}

n\’ tﬂ
CANR=2

2.4, 750 28

TIAERLEA AHEE 58 7IAE 0, CO, €5
99.999%9 A AHESiTh 71A FAE ‘M?
147 em’o] 1, AEL 5 emolth, A EH} AP 3~
bar, 30°C 27X 3393, EVA/LDH Uik -1’-%%‘1}4
FAE HE ~150 pmol Yk A FAE po} e
AFQl ideal separation factor ¢+ THE &g A3

ToHAT.

Membrane Journal Vol. 20, No. 4, 2010



292 A

003

Intensity(a.u.)

20(degree)
Fig. 1. XRD pattern of Co-Al LDH.
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Fg. 2. XRD patterns of DS-LDH, EVA and EVA/LDH
nanocomposite membranes.
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Fig. 3. FT-IR spectra of pure LDH, DS-LDH, EVA and
EVA/LDH nanocomposite membranes.
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(¢) EVA/LDH 3 wt%

(d) EVA/LDH 5 wit%

Fig. 4. SEM micrographs of cross sections of EVA/LDH
nanocomposite membranes at low magnification.
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Fig. 5. SEM micrographs of cross sections of EVA/LDH
nanocomposite membranes at high magnification.
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Fig. 6. Permeability of O, in EVA and EVA/LDH nano-
composite membranes.
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Fig. 7. Permeability of CO, in EVA and EVA/LDH nano-
composite membranes.
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Fig. 8. Selectivity of CO»/O, in EVA/LDH nanocomposite
membranes.
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