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Preparation of Silica/Polyhydroxyurethane
Organic-inorganic Hybrid Gas Barrier Membranes and its properties

Tatsuaki TSURUMI", Koji KURAOKA™ ™, Tomoo TSUJIMOTO™ and Hironao FUKUOKA™
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In this study, organic-inorganic gas barrier membranes were prepared from silicon alkoxides with
different molecular weights of polyhydroxyurethane (PHU) via sol-gel method. The membrane containing
60wt% PHU to silicon alkoxides showed the lowest water vaper transmission rate (WVTR). The peaks
around 400°C of the hybrid membrane in differential thermal analysis (DTA) curve shifted to higher
temperature than that of PHU. From the results, it was considered that the hybrid membrane was well
dispersion of PHU and silica at the molecular level.

F—D—R: G- TV v R, Y= NiE AARYT U Hh, AUk RefroulL Xy

Keywords: organic-inorganic hybrid, sol-gel method, gas barrier, silica, polyhydroxyurethane

TR E R R AR e R (T658-0022 4 i HUMEIX R/ LHINT 5-1-1)  TEL:078-431-6332
Graduate School of Maritime Sciences, Kobe University, 5-1-1, Fukae-minami, Higashi-Nada, Kobe 658-0022, Japan
EHHAESE (e-mail:kuraoka@maritime.kobe-u.ac.jp)

TR RS L 4 —

TEEEA MM A S A

— 151 —



AR EIEFRFE

1. #8

@ﬁxm%%ﬁ8®ﬁx Tz ph S 5 A
xﬂUTﬁm\@&wl - E AR D
HEOZ2N G, FIZR&MNE E%Sﬁ&ﬁg@

HMA%me%mfwé PAETIE, KB
EMCHEEL 21X L LT HE 2 L.
BAEESHE TCROLND NN THELID 3K
HiE LW & ST BN N THEEET S
MR RO SN TEY D, ENA IR I
FRRENTVWDS D, HANY TREE LTE
WCHWONTWDDIE, T AF w77 41
LThD, TT7AF v IMEHIEICAMAR L
DILAERZFEE LTERY, BEOMED
B, ZERFAILLD & T HRENE
HADHEHERBEIN TS, F-, SEEH
Bt LCTEASRTWDDOT, —fRAEFICH
T, BEELZVI LD, FHFAOLE
BEEM O L R E 7> TN D, 2D XD
nEZOT, BEEAMTHY, BELT A
NYTHERT D2MEIOBFRFEIRD 5T
Do

Vol.25 No.3 (2016)

Z ZTAMIZE TR, bR FB AR L
THEMAEERRY & Fafxv v L& (PHU)
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Table 1 The sol composition of the sample (molar ratio)

Sol composition (molar ratio)

Sol PHU
TMOS MTMS H,O HNO4 MeOH
P10 10wt% Alkoxides
P20 20wt% Alkoxides
P30 30wt% Alk oxides
P40 40wWt% Alk oxides
P50 50wWt% Alk oxides
P60 0.75 0.25 4 0.05 10 60wt% Alk oxides
P70 70wt% Alkoxides
P80 80wt% Alk oxides
P90 90wt% Alkoxides
P100 100wt% Alk oxides
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Fig.1 Water vapor transmission rate of

the membranes (P10~P100)

Fig. 2 IZ/FH L 72O s B BAR S 2 7~ T,
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Fig.2 Oxygen permeability coefficient of
the membranes (P10~P100)
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Fig.3 Water vapor transmission rate of

the membranes (PET, PVDC, P60, PHU100)
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Fig.4 Oxygen permeability coefficient of
the membranes (PP, PVDC, PVA, P100)
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Fig.5 DTA curves of the PHU (PHU100)
and the hybrid membrane (P60)
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