Q_e"‘NQ

;f Kobe University Repository : Kernel

R
S
4oge

PDF issue: 2025-08-10

e YA

4

vAhA/RYeROFOTOLY VA
)y RHZRN) PEOER

r 4

R, =
B, a8
dA, i
12k, ShE

(Citation)
HASEZRE, 24(4):209-215

(Issue Date)
2015

(Resource Type)
journal article

(Version)
Version of Record

(URL)
https://hdl. handle. net/20.500. 14094/90004009

KOBE

\j].\]\'l:lihl'[ Y
J

%)



HARELEF255 Vol24 Nod  (2015)

—,,7’n-=m I 2a U2 e e S0 UTe e U T2 S2a U e U U2 Uhe Ue e U T20 Y2a U0 e e U e U2 U e e e U e U 7

SYUA/RYyEFAFIHLEY
B — BN Ty FARNY ZEDESR

B ORLOGE BT OB FRT. A B T WM AL Ert

Preparation of Silica/Polyhydroxyurethane
Organic—inorganic Hybrid Gas Barrier Membranes

Tatsuaki TSURUMI*, Koji KURAOKA*, Tomoo TSUJIMOTO**and Hironao FUKUOKA**

IN=TFNWEERNTY Y BRI e Rax oo LE o G#— A 7Y v RTANY TEEZER U7, ERL 2
D9 B BEEFEANY THICEN TOW =0, BT TMOS : MTMS=0.75: 025 D& & TH Y . TOMBEHIBELIL
HANRY TIHEE LTHOWLRTWARYVEE=TF > (PVDC) LRFREDEL 2D, EWEHENY THER LT,
F I EMERBRICB W CHEIL HB TH Y, PET MR TEWEEZ T2 LN bnotz, b ORER, A
RS T D PHU LR TH BV Y IS T LU THEIZSH L. AN 7V v RMEL TV A Thb EEX L
niz,

Silica/Polyhydroxyurethane organic-inorganic hybrid gas barrier films were prepared by sol-gel
method using silicon alkoxides. Oxygen permeability of the films were measured. When the molar ratios
of tetramethoxysilane(TMOS):methyltrimethoxysilane(MTMS) content was 0.75:0.25, the film showed
the highest oxygen barrier property. Oxygen permeability coefficient of the hybrids were the same order
of those of polyvinylidenechloride. Pencil hardness of the hybrid films were HB. These properties were
thought to be due to well dispersion of PHU and silica at the molecular level in the hybrid.
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31 BFRNUTHES KUKES/ ) 7HEOFHE
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ER LD 2 —T7 ¢ v 7 e OREFRF BRI,

Table1 The Sol compositions of the organic—inorganic hybrid membranes

Sol composition (molar ratio)

Sol PHU
TMOS MTMS H.O HNO3 MeOH
MT10 0.90 0.10
MT20 0.80 0.20
MT25 0.75 0.25 4 0.05 10 50wt%Alkoxides
MT30 0.70 0.30
MT40 0.60 0.40
MT50 0.50 0.50
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Fig. 1 Oxygen permeability coefficient of the
membranes (MT10, MT20, MT25, MT30,
MT40, MT50)
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Fig. 2 Oxygen permeability coefficient of
the membranes (PP, PVDC, PVA, MT25)
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Fig. 3 Water vapor transmission rates of the
membranes (PET, PVDC, MT25)
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Fig. 4 FT/IR spectra of (a) the hybrid
membranes (MT25) and (b) PHU (PHU100)
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Table2 Pencil hardness of PET and PET with the hybrid membranes

Film PET PHUI00 MTI10 MT20 MT25 MT30 MT40 MTS50

Pencil Hardness B 6B

HB HB HB HB HB HB

Vac-High PC-Std. 10kV x 5000 =5 pm 001161

Fig. 5 SEM micrograph of the surface
morphology for the membrane (MT25)
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