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Colloidal Silica (CS)/methyltrimethoxysilane (MTMS) and CS/MTMS/epoxysilane (ES) sol solutions were prepared using
various synthesizing parameters such as reaction time and types of CS and silane. In order to understand their physical
and chemical properties, sol-gel coating films on glass were fabricated. In the case of the CS/MTMS sol, the coating films
had high contact angle and more enhanced flat surface than the CS/MTMS/ES sol. In the case of thermal stability,
thermal degradation of the CS/MTMS and CS/MTMS/ES coating films did not occur up to 550 C and 440 C, respec-
tively. The coating films prepared from the CS/MTMS sol were thicker than those of the CS/MTMS/ES sol. In addition,
the coating films prepared from single CS were thicker than those of mixed CS. Hardness of the coating films prepared
from CS/MTMS increased by adding ES. In case of the mixed CS, the hardness decreased by adding ES.
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Colloidal Silica
(LS or LS/1060)

Silane
(MTMS)

—— addition of acid/EtOH

—— reaction(10 T, 48 h)

Si

lane ‘

(MTMS or MTMS/ES)

— addition of IPA
—® reaction (1~10 days)

Table 1. Synthetic Condition of Sol Solutions
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Exp. No. kind of CS 1 step reaction 2 step reaction
| LS 100 MTMS/EtOH MTMS/TPA
(12 nm) 10/10 70/35
) LS 100 MTMS/EtOH MTMS/ES/IPA
(12 nm) 10/10 60/10/35
3 LS/1060 50/50 MTMS/EtOH MTMS/IPA
(12 nm/60 nm) 10/10 70/35
4 LS/1060 50/50 MTMS/EtOH MTMS/ES/IPA
(12 nm/60 nm) 10/10 60/10/35

\ 4
Colloidal Silica Sol l

—» coating{dipping)
—p drying(60 T, 1 h)
— P curing(300 T, 3 h)

Formation of Coating Film ‘
i

Scheme 1. Formation process of coating film.
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Table 2. Observation of Sol-Gel Coating Films Synthesized Accord-
ing to Reaction Time

Exp. No. Time Formation of Coating Film
1 day transparent, flat
| 4 days transparent, flat
7 days transparent, flat
10 days a little hazy, rough
1 day a little hazy, rough
5 4 days transparent, flat
7 days transparent, flat
10 days a little hazy, rough
| day a little hazy, rough
3 4 days a little hazy, rough
7 days transparent, flat
10 days transparent, flat
1 day a little hazy, rough
4 4 days a little hazy, rough
7 days transparent, flat
10 days transparent, flat
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Table 3. Contact Angle of Sol-Gel Coating Films According to
Reaction Time

Samples (degree)

Reaction Time

2 3 4
| day 84.19 82.02 84.17 82.41
4 days 85.71 83.51 86.28 81.64
7 days 87.95 83.93 85.33 83.36
10 days 85.41 80.34 85.32 83.49
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Scheme 2. Synthesis and structure of CS/silane sol.
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Figure 1. Roughness of sol-gel coating films according to reaction
time.
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Figure 2. Plastic hardness and elastic portion of sol-gel coating
films.
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Figure 3. FE-SEM images of sol-gel coating films.
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Figure 4. TGA thermogram of sol-gel coating films.
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