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Preparation and Water Vapor Barrier Properties of
PET/Nanohybrid PI Films
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ABSTRACT

We have prepared polyester/nanohybridized polyimide films in the range of 1-9 wit% of
arganophilic synthetie layered silicate (STN). Firstly, poly(amic acidySTN nanocomposite solutions were
prepared via solution blending method in DMAce or THF/MeOH solution, and then cast on the
polyester film followed by imidization reaction, thermal and chemical method repestively. XRD
and TEM experiment showed that the STN was fully exfoliated through the polyimide matrix.
Surface morphologies of nanohybridized polyimide films were characterized by AFM and thermal,
mechanical properties were also confirmed by TGA, DMA and UTM each. And also, the water
vapor permeabilities highly depended on the content of S8TN. The sample from chemical im-
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idization route and THF/MeOH solvent system showed better water vapor barrier properties than

thermal one and DMAc system.
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2. AeF AR

PET #&% ®SKC2 SH71S (100 pm)&
Agslglon, EelolesHPAA)Y] AZE $)s
A &u] 24 Mitsubishi Gas Chemical*Fe]
% 99% o|ileln] S=i-greko] 50 ppm vlgkal
N, N-dimethylacetamide (DMAc), e]a %
gkal 24 Daicelrlel A #3223 99% o4 =%
2] pyromellitic dianhydride (PMDA) 2]
3, Wakavama Seikarl2] 99% o] +x9
4.4 -oxydianiline (ODA)E HEe] A4 143
el Abgslgcl =3 tetrahydrofuran (THF)
# methy] aleohol (MeOH)& Aldrich Co.el
A Gelste] AREStdel. 3-picoline¥ acetic
anhvdride (Ac:0)& ZHZF Aldrich Co .2} J.
T. Bakerdld Tslstded, Af714 ¢4 F
4 AglFAle]Ex CO-OP Chemical Co. Ltd.
o] g4 ~elele]=el AHEY Lucentite (Nagas
(MezerLina) (Si0)0lOH)2] 357 & 2l
et 2w (trioctylmethyl ammonium) 22 7j
gk STNE ARg-sldT).
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AxF Eeldavz2/Eelelvle Y3 dE
oA Af714 A 34 Aeldlel =2 A(in-
tercalation) ¥ 22 (exfoliation) of4%-= el
alz] gl# XRD (Rigaku D/MAX-TIE X-Ray
Diffractometer) 2 TEM (Hitachi H-7600) +
A& fstgct. 28] AFM (Digital Instru-
ment Nanoscope VI)S ¢|-&&fe] 39l nZ2
2 W@ FERE #elstelen, #EF=(Water
Vapor Permeation)i= MOCONAR] Permatran-
W3/315 AH83l 48t olvl=8 = Sens
IRAF2] ATR-FTIR Spectrophotometer (Travel
IR Portable)& ol&sldeon, o4 EAa 7|
AH 542 2= TGA (TA Instrument 2950)
2} UTM (ASTM D-822)2 % &alsec).
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PAAF3E Table 13 g =Au|3 A Z23)
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25 w33 Fheke] 10 wt%al PAAE #|x3)
i, W EEE AL oldle xE sy
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2 8t 0.5 dL/g8] F=& 30CeA FAg o
f A=x 1.89 dL/gelsict. =3 F8ha Az A
Hhg- 2|24 THF/MeOH (4:1 F=H])& AL
sl5E el 2fHxEE 0.76 dL/geldel.
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Table 1. Preparation of PI/STN Nanocomposite Films
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STN Solid content
Code (who) Monomer (g} Solvent IV* (dL/g) (%)
1 = ODA (6.01) | PMDA (6.54) DMAc 1.89
2D DMAe 1.89 10 wt.%
5 ODA (6.01) | PMDA (6.54)
2TM L THEF/MeOH (4:1) 0.76

"1V ! Inherent viscosity: measured in DMAc, 0.5 g/dL at 30T
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Figure 1. XRD patterns of synthetic smectite STN
and PI/STN (5) nanocomposite film.
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Figure 2. TEM image of PI/STN (5) nanocomposite
films,
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Table 2. Water Vapor Permeation of PET/nanohybrid PI-STN (5 wt'o) Films
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Ao | Py Thermal treatment a e fil Wat
R Acs ¥ : omposite film ‘ater vapor
Code | Imidization (g) (g) 30T 505:_nlln:;0,c 1800 thickness (um) permeation”
1-T Thermal 90 | 60 | 60 133 8.343
1-C Chemical 0.49 | 1.79 | 90 | 90 | 60 | 60 131 8.102
2D-T Thermal 90 | 60 | 60 135 7.282
2D-C Chermical 049 | 1.7 90 | 90 | 60 | 60 138 6.768
2TM-T | Thermal 90 | 60 | 60 134 T.217
2TM-C | Chemical 049 | 1.79 | 90 | 90 | 60 | 60 138 6.682
Wnit: g/m*day, at 23T, 90% RH
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Figure 3. Degree of imidization in terms of im-
idization methods.
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Figure 4. Thermal property of PI/STN nanocom-
posite films,
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Table 3. Thermal Property of PI/STN Nanocomposite Films
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Cod Thermal stability
e Ta(T)? To(T)® Ti(T) Residue at 800T

PI/STN(1) 556 537 570 54.0
PI/STN(2) 555 533 56 54.2
PI/STN(3) 552 526 566 54.6
PL/STN(5) 550 517 566 54.2

PI/STN(T) 550 511 566 55.5
PIL/STN(9) 545 469 560 55.9

"max. decomposition temperatures measured by TGA at a heating rate of 200U /min under Na: ™°
5% and 10% weight loss temperatures measured by TGA at a heating rate of 20T /min under N,
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Figure 5. DMA thermograms of PI/STN nanocom-
posite films with STN contents,
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Figure 6. Mechanical property of PI/STN nano-
composite films,
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