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Abstract — Hydrophilic coating solutions were prepared by reacting a silane coupling agent, GPTMS (3-glycidoxypropyl
trimethoxysilane) with colloidal silica. Hydrophilic coating films were also obtained by depositing the hydrophilic coat-
ing solutions on polycarbonate substrates by spin-coating and subsequently by thermal curing at 120 °C. During this pro-
cess, the effect of average particle sizes of colloidal silica was studied on the properties of coating films. As a result,
coating film, prepared from colloidal silica with average particle size of 25 nm, showed a low contact angle of 20° and a
good pencil hardness of H. On the other hand, coating films, prepared from colloidal silica with average particle sizes of
15 nm and 45 nm, exhibited high contact angles of 27° and 36° and pencil hardness of H and B, respectively.
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Table 1. Particle sizes and pH of different colloidal silica solutions

Sample code Particle size pH of solution
SS-SOL 30 10~20 nm 8~10
SS-SOL 30F 20~30 nm 9~10
SS-SOL 100 40~50 nm 10~12

Table 2. Synthesis conditions of hydrophilic coating solutions
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Fig. 1. Experimental procedure for preparation of hydrophilic coat-
ing solutions.

Sample code Type of colloidal silica Reaction temperature (°C)  Colloidal silica (g) Ethanol (g) H,0O (g) GPTMS (g)
S1 SS-SOL 30 70 20 10 20 42
S2 SS-SOL 30 70 30 10 10 6.3
S3 SS-SOL 30 70 40 5 5 84
S4 SS-SOL 30 70 40 0 10 8.4
T30 SS-SOL 30 30 40 0 10 8.4
T50 SS-SOL 30 50 40 0 10 8.4
T70 SS-SOL 30 70 40 0 10 8.4
S5 SS-SOL 30F 70 40 0 10 84
S6 SS-SOL 100 70 40 0 10 8.4
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Fig. 2. Photographs of hydrophilic coating solutions prepared with
different compositions in Table 2.
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Fig. 3. Contact angles of hydrophilic coating films prepared with different compositions in Table 2. a) S1, b) S2, ¢) S3, d) S4.
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Fig. 4. UV-visible transmittance spectra of hydrophilic coating films
prepared with different compositions in Table 2.
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different reaction temperatures in Table 2.
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Fig. 7. UV-visible transmittance spectra of hydrophilic coating films
prepared at different reaction temperatures.

Fig. 8. TEM Photographs of hydrophilic coating solutions prepared
with different types of colloidal silica. a) S4, b) S5, ¢) S6 in
Table 2.
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Fig. 9. Photographs of hydrophilic coating solutions prepared with
different types of colloidal silica in Table 2.
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prepared with different types of colloidal silica.
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Table 3. Pencil hardness and adhesion of coating films prepared with
different coating solutions

Sample code Pencil hardness Adhesion
PC plate B -
S1 F 4B
S2 F 4B
S3 F 4B
S4 H 5B
T30 B 3B
T50 F 5B
T70 H 5B
S5 H 5B
S6 B 4B
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