1. of Korean Oil Chemists” Soc.,
Vol. 16. No. 4, December, 1999. 1~6

Z-Ae| o PVA/Silica sfo|B2]= U] A= X 54
A Y - o)A} - o] FF

28082 2Yseta
(1999 1149 22¢d M4 ;19999 1249 3¢ H9)

Properties and Preparation of PVA/Silica Hybrid Films by Sol-Gel Method

Tae-Hyoung Kim - Jin-Hwa Lee - Dong-Kyu Lee

Dept, of Chem. Eng, Chungbuk Nat'l Univ, 361-763 Korea
(Received November 22, 1999 ; Accepted December 3, 1999)

Abstract - Transparent films were prepared using the sol-gel process by mixing TEOS with PVA
solution that was solved in EtOH and distilled water homogeneously. HCl, CH:COOH and NHOH were
used as catalysts of the sol-gel process, and for improving the flexibility of films glycerol was used as
plasticizer. In case of each catalyst, transparency and tensile strength were increased, and glass transition
temperature (Tg) was shifted to higher temperature with increasing TEOS ratio. Also, in case of adding
the plasticizer, the flexibility of films was increased. On the contrary, transparency, thermal stability and
tensile strength were decreased with increasing HCl and NH(OH ratio. Also, the range of being made of
film type was expanded when CHsCOOH was used than HCl and NH.OH.
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Table 1. Experimental Conditions of The Materials.
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Scheme 1, Procedure of film preparation,
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Samples 5wt% PVA TEOS HCl Acetic acid NH.OH Glycerol
solution

PVTE-1 100 - . - - -

PVTE-2 80 20

PVTE-3 70 30 05 - - -

PVTE-4 60 40

PVTE-5 50 50

PVTE-6 70 30 10

PVTE-7 70 30 20

PVTE-8 70 30 0.5 - , 30

PVTE-9 70 30 40

PVTE-10 70 30 50

PVTE-11 80 20

PVTE-12 70 30

PVTE-13 60 40 ) 05 ) )

PVTE-14 50 50 '

PVTE-15 40 60

PVTE-16 30 70

PVTE-17 70 30 03

PVTE-18 70 30 0.5 } ) 2

PVTE-19 70 30 0.7

PVTE-20 70 30 0.9

PVTE-21 70 30 0.3

PVTE-22 70 30 i ) 0.5 2

PVTE-23 70 30 0.7

PVTE-24 70 30 0.9

* Nomenclature : PVTE stands for PVA and TEOS
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Fig. 1. Real appearance of prepared fiim.
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Fig. 2. Tensile strength of films containing 0.5mol
HC!I and CH:COOH through increasing TEQS.
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Fig. 3. Tensile strength of films containing 30wt%
TEOS through increasing HC! and NHOH.
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Fig. 4. Elongation of films containing 0.5mol HCI and
CHsCOOH through increasing TEOS.
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Fig. 5. Elongation of films containing 30wi% TEOS
through increasing HC! and NH.OH,
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Fig. 6. Elongation of films containing 30wt% TEOS
and 0.5mol HCI through increasing plasticizer.
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Fig. 7. Transparency of films containing 0.5mol HCI
and CH:COOH through increasing TEOS.
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Fig. 8. Transparency of films containing 30wt% TEOS
through increasing HC! and NH.:OH.
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Fig. 9. TGA curves of films containing 0.6mol HC!
through increasing TEOS,
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Fig. 10. TGA curves of films containing 30wt% TEOS
through increasing HCI.
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Fig. 11. TGA curves of fims containing 30wt% TEOS
through increasing NH:OH,
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Fig. 12. DSC curves of fims containing 0.5mol HCI
through increasing TEOS,
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Fig. 14. DSC curves of films containing 30wt% TEOS
through' increasing HCI. increasing NH.OH.
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