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Preparation of Silica/Starch Organic—inorganic
Hybrid Gas Barrier Membrane with Cross—linked Structure

Miyu KANAZAWA *, Ayumi HATA * and Koji KURAOKA *
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Silica/starch organic-inorganic hybrid gas barrmmembranes with cross-linked structures were
prepared by sol-gel method using silicon alkoxidgarch, and citric acid as a crosslinking agehe T
amount of citric acid was 75wt% by weight to staveais found to be optimum for water vapor barrier
property. The result of Fourier transform infrasggectroscopy (FT/IR) showed that partial estetiitca
occurred between starch and citric acid. The peakiral 600C in DTA curve shifted to higher
temperature by addition of citric acid. Therefotewias suggested that cross-linked structures were
introduced in the hybrid membranes.
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Table1 The sol composition of the samples (molar ratio)

Sol Sol compositions {(molar ratio)
H,0 | TMOS | GPTMOS | HNO, Starch CA

SCO Owt%Starch

SC25 25wt%Starch

SC50 50wt%Starch

SC75 41 05 0.5 0.01 | 70wthAlkoxides | 75wthStarch
SC100 100wt%Starch
SC125 125wt%Starch
SC150 150wt%Starch
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Fig.1 Water vapor transmission rates of the
hybrid membranes (SC0, SC25, SC50, SC75,
SC100, SC125, SC150)
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Fig.2 Water vapor transmission rates of the
hybrid membranes (SC0, SC75), PET and PVDC
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Fig.3 Oxygen permeability coefficient of the
hybrid membranes (SC0, SC75), PP and PVDC

— 367 —



BGIHEEZ AL e U 9 72 7 T -

BN T AT NAER LTS Z &R I,

3.3 TG/DTA BIE

SCO& SC75 57 ® DTA Hift % Fig5
\Z/RT, Figh(AIZ=IRM 5 800C DD DTA
Hi B % | Figh(B)IZ 400C~650CHi] > DTA Hhfi
TR,

Fig.5(B)? 450°C ~650C HIZHi D 3B
— 7%, T U UDBBREET D ERICBUN D HEEN

citric acid

(A) -+ SC75

- - SCo
o
3
)
~—
[ ]
(2]

c

© - .

£ . L . 3

O |odwhamw” T - 1

@ [ '

r-] b

< Pl

SN M|

s S o
- e caen -
L L L L L L

4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm™)

HEN1 7Y > NN Y TRED(FH

v—7 ThbHEEZ BN, Fig.5B) ® DTA
HIBICIER 5 &5 v 7 I~ SCQ, SC75
TIEHEE — 7 OIRENEIRM A~ 7 N LT
WD ERGND, ZHET T v b T
% & SCOTIMBENEIENT- Y W ZFEAL,
VU BEBRT T U ERYBETZ EICLY
WRHEIRE N EH L, £72 SC75 Tik, v U7
DENIMA, 7= BEOTIMC &Y 7=
O NRINIEET T D Rr¥ky

(B) — (s)gllcs: acid
- - SCO0

Absorbance (a.u.)

1900 1800 1700 1600 1500
Wavenumber (cm™)

Fig.4 FT/IR spectra of the hybrid membranes (SC0, SC75) and the Citric acid
(A)FT/IR spectra between 4000cm™ and 700cm™,
(B)FT/IR spectra between 1900cm™ and 1500cm™
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Fig.5 Thermal behaviors of the starch and the hybrid membranes (SC0, SC75)
(A)DTA curves between ambient temperature and 800°C,
(B)DTA curves between 400°C and 650°C
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