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Characteristics on Cured Thin Film of Sol-Ge! Materials
Synthesized from CS/MTMS/ES

In-Hye Myung, Dong-Pil Kang, Myeong-Sang Ahn, Moon-Kyong Na, Young-Taec Kang
Korea Electrotechnology Research Institute

Abstract - Colloidal Silica(CS)/methyltrimetho-

xy silane(MTMS) and CS/MTMS/epoxy silane(E

Sy sol solutions were prepared in variation with
synthesizing parameters such as kinds of CS, kinds of
silane and reaction time. In order to understand its
physical and chemical properties, sol-gel coating films
on glass were fabricated. In the case of CS/MTMS
sol, the coating films had high contact angle and
more enhanced flat surface than those in the case of
CS/MTMS/ES sol. Also, the coating films obtained
from single CS had a better flat surface than those
obtained from mixed CS. In the case of thermal
stability, thermal dissociation of CS/MTMS and
CS/MTMS/ES sol-gel coating films did not occur up
to 550U and 440 respectively. The thickness of
coating films obtained from CS/MTMS sol increased
than those of CS/MTMS/ES sol. In addition, the
coating films obtained from single CS were more
thicker than those obtained from mixed CS.
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Scheme 1. Schematic representation o
f coating films.

Table 1. The Reaction Condition of Sol-Ge
1 Process

ix(f' kind of CS 1 step reaction 2 step reaction
| LS 100 MTMS/EtOH MTMS/TPA
(12@) 10/10 70/35
2 LS 100 MTMS/EtOH MTHMS/ES/TPA
(12m) 10/10 60/10/35
3 LS/1060 50/50 MTMS/EtOH MTMS/TPA
{120/60m} 16/10 70/35
4 L.S/1060 50/50 MTMS/EtOH MTMS/ES/TPA
(1 20/60n) 10/10 60/10/35
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Table 2. Sol Species Synthesized According to
Reaction Time

Exp. No. Time Formation of Coating Film

1day transparence

i 4days {ransparence
7days a little hazy
10days a litle hazy
lday transparence

2 4days {ransparence
7days hazy
10days hazy
1day rough

3 4days rough

‘ 7days rough
10days rough
1day rough

4 4days rough
7days rough
10days rough
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Figure 1. Contact angle of sol-gel coating film
s according to reaction time.
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Figure 2. Roughness of sol-gel coating films ac
cording to reaction time.
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Figure 3. TGA thermogram of sol-gel coating fil
ms.

3.4 &

2Y CSst YAA7N7E & EF CSE AN,
MTMS2 MTMS/ES Ad& Irisld &8 43
o £& A2 AI3Yery EHES RAR dyge
o3 2

1) CS/MTMS ZdZ3a8uhe wg-A)7ke] 71l o
24 Aoz HEZo) A5 Fsd 10do1FY
LA M BEEH0l AP HEZo| Fadle
A%e Jehdileh CS/MTMS/ES £3x89ke ES 3
712 U8 SFA0e nEEdge] AgHy, 3G
gurgog MY AL FAsirlz gy
CS/MTMS ZH=RD HEZo] 43y 94 CS
¢t A=A} g R CSol W SamElne] &
7+ A AolE #HAY £ giNTh

2) 8Y CS/MTMSS} CS/MTMS/ES &4 3¥ute)
FHFAAALE HbgAlTe] 4UoA 7UEHYL W opF
253kt CS/MTMSO ESE 3713 Z=E e kg
&7l0] Badstn o)z s Fwo] Adexch YA
A7) e EF CSE AHLE £d39ue) Hdaa
Ae 9 CSHHe AMeE ZEwad Jaigd 9%
377 o2 CSEel FF:IA H¥W €S ®ERA
MTMS/ES A@ez HHAid 47t ©& AEo|
=484 HEZ Byl AoAE afdow REIY
t}.
3) CS/MTMS =Zelehe 550072 #aligiol & ZAud
800t A FAEAL 6%oldl A Aoz HAHAT,
CS/MTMS/ES =eizhe 440(71A] dEsiglel A
800T74A BAIEHE 12%0l0e] Aeg #=ch ¢
ZA71E 718 ES @Ak CS/MTMS/ES FEulol
CS/MTMS EAzgagtnuct {7|7] Aol F7HEHUL,
R TadYch

(&g 8l

[1] D. Satas and A. Tracton, “Coatings technology
handbook, 2nd Ed”, Chapman and Hall, 1990.

[2] S. E. Yoon, H G. Woo and D. P. Kim, “Study on the
Improved Abrasion Resistance of Polycarbonate Substrate by
UV-curable Organic/Inorganic Hybrid Coatings”,
Polymer(Korea), Vol. 24, No. 3, pp. 389, 2000.

[3] M. A, Fanovich, S. A. Pellice, P. G. Galliano and R. J. J.
Williams, “Organic/Inorganic Hybrid Materials Based on
Silsesquioxanes Derived from  (3-Methacryloxypropyl)
Trimethoxysilane and Their Blends with Vinylester Resins”,
J. Sol-Gel Science and Technology, Vol. 23, pp. 45, 2002.

- 1932 -



