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Abstract: Poly(vinyl alcohol) (PVA) hybrid films containing 5 wt% pristine clay mineral were synthesized in the water
solution. The various PVA hybrid films were synthesized from structurally different pristine clays: saponite (SPT), mont-
morillonite (MMT), hectorite (SWN), hydrophilic bentonite (PGV), and mica (Mica). The thermo-optical properties and
morphologies of the PVA hybrid films were evaluated with various pristine clays. The nanostructure of the hybrid films
was observed using transmission electron microscopy, which showed that the clay layers were well dispersed into the
matrix polymer, although some clusters or agglomerated particles were also detected. The addition of pristine clay was
more effective with regard to improving the thermal properties and gas barrier characteristics, whereas the optical trans-
parency of the PVA hybrid films deteriorated with pristine clay.
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Zof wt 71AIA A A71% dde] ulg- Geprink
oiEe] AEE WerlE 2718 FAE 7R 33 e
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Table 1. Thermal Stabilities of Various Pristine Clays

Pristine clay LW Tp* (°C) wt* (%)
SPT 165 142 92
MMT 218 190 95
SWN 46 147 93
PGV 320 323 95
Mica 1230 N.O.¢ 99

“Length/Width. ’At a 2% initial weight-loss temperature. “Weight
percent of residue at 600 °C. “Not observed.

3l Fo]L w35 (cation exchange capacity, CEC)< SPT2]
739~ 70~80 meq/100 g1, MMT= 119 meg/100 g, SWN=
87 meq/100 g°]™, Mica®] CECE 80 meq/100 go|St}. =&
2 WIEUR)E(PGV)= Aldrich AlIA 1942 31992, PGV
9] CEC= 145meq/100 g¥1 A& AME3ITH? A E g &
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Al ¥ A} v 7 (transmission electron microscope,
TEM) AS 7] 98l ARE AFAIR AR+, 78
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Figure 1. XRD patterns of pristine clay powders.
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Figure 2. XRD patterns of PVA hybrid films containing various
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Pure PVA

Figure 3. FE-SEM micrographs of PVA hybrid films containing
5 wt% clay contents (x10000).
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Figure 4. TEM micrographs of PVA hybrid films containing 5 wt%
pristine clay: (a) SPT; (b) MMT; (c) SWN; (d) PGV; (e) Mica.

alA Bk AFES AATHFigure 4(d)). 22 Figure 4(b)
9} 4(e)ll BHodE MMTS}F Micad] 7Z-9-oll= il ~30 nm 5
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o] SEM®| Ao} dAst3At.

Clekst MEo| M2 SEH 28e ¥ SM. tJdst d
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3, AEe] FFol el 7] #3l2%(initial decomposition
temperature, 7p,)7F Th& 212 g1ttt 58 SPT}
SWNL 7,7} 150°C viRke 2 uf-¢- A Yehal, MMT=
Tp7F 200 °C w]gro] ARl PGVE 9 =8 218 glaliT.
Mica 743 700 °C7HA] 23S slaA v 278 257}
YERFA] efot Fofl mi-¢- st 2S¢ & AUUTE. Figure
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thFet A E] W2 PVA 53A 2859 94 AsS ot
17] 913k DSC Z#= Table 20 B3t} MJEYAE A}
&3k =g PVA 259 frElde] X (glass transition
temperature, 7)== 69 °Col™, 8§ 2% (melt transition tem-
perature, T, 7= 165 °CZ UERITE Tjket AEE X33 PVA
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Figure 5. TGA thermograms of pristine clays in powder type.

Table 2. Thermo-optical Properties of PVA Hybrid Films
Containing 5 wt% Clay

Pristine T, T, T wig® 500, vI¢
clay {9 {9 {9 (%) (%)
pure PVA 69 165 227 3 91 0.12
SPT 70 176 249 12 91 0.21
MMT 69 159 224 7 86 0.58
SWN 69 178 248 11 91 0.13
PGV 69 184 250 12 90 0.36
Mica 68 173 230 9 85 0.39

“At a 2% initial weight-loss temperature. "Weight percent of residue at
600 °C. “Yellow index.

B34 2859 T 68-70°CE =578 PVASHE 79 H]
stk SR, T,0] A= 5Swiv E3E SPT, SWNe}
PGVE ©|&3t PVA 53] dEE2 11~19°C7HA] S7Fst
AT} Chen}” Kumar® 52 o|2A| T,0] 7t o-f71 A
E9] A Adk a8 IFA ARz Gol MEEA] XA
& Asol & FS 7] WEeE Adsta st HE
Eibo] 2 H]x] ke MicaS ¥3H3F E3H] 58 T,0] 8°C
Z7H173 °C) YA, MMTE] 73-3-olE Uie B3] PEo]
2318 T,0] 6°CH 7+43H159 °C) A= HolFtth. ol9t
o] HES| ifo] F uf & Aol kol AN ALt
Zte]] BAto] ¢k Hfoll= HETL 54, 2318 €4 54
o] o "HojHrt” gk JEL] T/} T4 x| wet o
2 EAo] tiEth= A8 Elskit). o] A3 olv] &
2lo] B2 AyjollA LEEJATE?! Figure 60l TFEeH HE
7t ZF2F 5 wi% AR PVA 53A 52 DSC F48 B
SESnAI\=

T8 PVA 2537 5wi% JES Z3S PVA 534 2
EE9 Ty(Table 2)& HlWalS o, H3HA ZE5E°] vl
3~23 °C7HA] A YElT) T,7F S7Fehe ol = AEZF

A2 Wi 53 F5e] 54 A7 229
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Figure 6. DSC thermograms of PVA hybrid films containing 5 wt%
clay.
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Figure 7. TGA thermograms of PVA hybrid films containing 5 wt%
clay.
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Figure 8. UV-vis. transmittance of PVA hybrid films containing
5 wt% clay.
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Figure 9. Photographs of PVA hybrid films containing 5 wt% clay.

Table 3. Gas Permeations of PVA Hybrid Films Containing
5wt% Clay

Pristine clay Film thickness (um) O,TR“ [cc/(m*day)]
Pure PVA 28 4.92

SPT 30 0.18

MMT 29 <107

SWN 31 <107

PGV 31 < 10?

Mica 29 < 107

“Oxygen transmission rate.

ZE9] 4§ 492 ce/m?’/day®] 2k 8-S
. PVA FES H7leIAS W 7k xpdo] ozl
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