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Abstract: To improve Na"—saponite (SPT) film flexibility, we prepared SPT hybrid clay films with various
poly (vinyl alcohol) (PVA) concentrations (0~10 wt%) using the solution intercalation method. In this
study, we investigated the thermo—optical properties, morphology, and gas permeability of the SPT
hybrid films. We also examined the relationship between the film properties and PVA content using
wide angle X—ray diffraction measurements (XRD), field emission scanning electron microscopy (FE—
SEM), differential scanning calorimetry (DSC), thermogravimetric analysis(TGA), thermomechanical
analysis (TMA), ultraviolet-visible (UV—vis) spectroscopy, and oxygen transmission rate (O2TR) testing.
The properties of the clay hybrid films were strongly affected by PVA filler content. The presence of
a small amount of PVA was sufficient to improve the flexibility of SPT hybrid films.
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Figure 1. XRD patterns of pristine SPT powder and SPT hybrid
films containing various PVA contents: O(pure SPT), 3, 5, 10,
and 100 wt% (pure PVA).

(©
Figure 2. FE—SEM micrographs of SPT hybrid films containing various PVA contents: (a) O(pure SPT); (b) 3; (©) 5; (d) 10 wt%.
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Figure 3. Photographs of the flexible SPT film containing 3 wt%
PVA. Film size : 50 mm X 25 mm.
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Figure 4. DSC thermograms of SPT hybrid films containing
various PVA contents: O(pure SPT), 3, 5, 10, and 100 wt%
(pure PVA).

ok A I SR, AN R SHAR AL 15299l PVA
HEe) $oat 44O <l PVA AlSo] o HE Z Alo]
At 8L stol fiekiol

122

=
9}
of| 70155171 wiell PVAZF A
=7V Aow Az

SPT slolHz|= FE2] 59144 Figure 3o Bt <573t SPT
5 2 AR FARAP] ASARE 37k PVAS] sgo] 7R ke

PVA 3 wt%2] SPT Z5-2 “13elre} 7o) 2 Hiaix]a vfg- -f<d

=0
o=

& 21 = 3l Figure 204 L3k%0), o= FE-SEM ARl
o] A 2 2 =8 SPT 52 &2 dlo|B. & 752 A= &

’do] T wijds]e] §7] whze] BFo] & AR AL FARA|TE &
2] PVAZ} 5017 SPT &2 A9 w2 dlols $o] A5d %
2 QI8 PVA #4}50] K 55 Z A9l A% A58 & U s}
Al 3R= Zloz A7k} B Agofd= PVA 30| S71d4E SPT
Aeo] Foxde 3= Svleigith

Ax ME PVA 3o 0 SPT slo|Hz|= B89 97 A%
S o] 913 DSC Ayo]thFigure 4). FAAR AR <5
3 PVA 29| 8] Ho] (7)) 60 Con, 8§ 25(7)+=
188 C= LElTE 72 PVA &3] 3~10 wt%7} 3711931
T Esla, SPT slelHe|= ekl o57st PVA el #2=
ofw3k ¥ UER A Q9] o) o] W AnjAlo|E dEo]
A ARES] FARAE oA o] AlrilE 5o AlRkE| R )
= PVA7Z} 22 71 lulel e SPTY) 77 LRI ¢ke- Aolelar

[e)

A7 QAP 4, wERA), 9 sk Rl 405
120
1004
PVAin SPT (wt%) - R 5
80 0 Q
o -
< — =3 5
S 60 -5 g
SR | 10 .
= 3
40 ——— 100 oy
a
20 _ D
0.
100 200 300 400 500 600 700
Temperature(°C)

Figure 5. TGA—DTG thermograms of SPT hybrid films con—
taining various PVA contents: O(pure SPT), 3, 5, 10, and 100
wt% (pure PVA).

Table 1. Thermal Properties of SPT Hybrid Films Containing
Various PVA Contents

PVA in SPT The w200 CTE*
(Wt%) (C) (%) (ppm/C)

O (pure SPT) - 91 0.85

3 313 90 2.94

5 299 89 3.81

10 296 87 6.79
100 (pure PVA) 345 5 275.10

“At a maximum value of DTG peaks. "Weight percent of residue at 650 C.
“Coefficient of thermal expansion (temperature range for CTE is 50~150 C).
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Figure 6. UV—vis transmittance of SPT hybrid films containing
various PVA contents: O(pure SPT), 3, 5, 10, and 100 wt%
(pure PVA).

Table 2. Optical Property and Gas Permeations of SPT Hybrid
Films Containing Various PVA Contents

PVA in SPT Film thickness 400 nmgans” 0, TR?
(wt%) (um) (%) cc/(m?day)
O (pure SPT) 54 72 0.01
3 52 32 0.01
5 55 33 0.62
10 52 44 1.03
100 (pure PVA) 62 90 1.52

“Transmittance at 400 nm. *Oxygen transmission rate.
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