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Preparation of UV-Curable Hydrophilic Coating Films Using Colloidal Silica
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Abstract — UV-curable hydrophilic coating solutions were prepared by mixing colloidal silica dispersed in alcohol
with an acrylic monomer, pentaerythritol triacrylate (PETA). Hydrophilic coating films were also prepared by spin coat-
ing the hydrophilic coating solutions on PC substrates and UV curing for 10 minutes subsequently. The effect of the
amount of colloidal silica in the coating solutions, which was varied from 10 g to 50 g, was investigated on the hydro-
philic properties of UV-cured coating films. The results showed that the amount of colloidal silica had a great influence
on the hydrophilic properties of UV-cured coating films and the coating film prepared with 30 g of colloidal silica
showed a lowest contact angle of 37° and an excellent pencil hardness of H.
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3-aminopropyltriethoxysilane
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Fig. 1. Experimental procedure for preparation of UV-curable hydro-
philic coating solutions.
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Table 1. Synthesis conditions of UV-curable hydrophilic coating solutions

Fig. 2. Photographs of UV-curable hydrophilic coating solutions pre-
pared with different amounts of colloidal silica in Table 1.
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Sample code Type of dispersion medium of colloidal silica  Colloidal silica (g)

S1 Methanol 10
S2 Methanol 20
S3 Methanol 30
S4 Methanol 40
S5 Methanol 50
S6 Methanol 30
S7 Ethanol 30
S8 Isopropanol 30
S9 Methanol 30
S10 Methanol 30
S11 Methanol 30
S12 Methanol 30

MPTMS (g) GPTMS(g) MTMS (g VTIES(g) PETA(g)
10 0 0 0 5
10 0 0 0 5
10 0 0 0 5
10 0 0 0 5
10 0 0 0 5
10 0 0 0 5
10 0 0 0 5
10 0 0 0 5
10 0 0 0 5
0 10 0 0 5
0 0 10 0 5
0 0 0 10 5
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Fig. 3. UV-visible transmittance spectra of UV-cured hydrophilic
coating films prepared with different amounts of colloidal
silica.
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Fig. 4. Optical images of surfaces of coating films prepared with different amounts of colloidal silica. a) S1, b) S2, ¢) S3, d) S4, e) S5 in Table 1.
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Fig. 5. Contact angles of UV-cured hydrophilic coating films prepared with different amounts of colloidal silica. a) S1, b) S2, ¢) S3, d) S4, ) S5

in Table 1.
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Fig. 6. FT-IR spectra of UV-curable hydrophilic coating solutions pre-
pared with different amounts of colloidal silica.
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Fig. 7. Photographs of UV-curable hydrophilic coating solutions pre-
pared with different types of dispersion medium of colloidal
silica in Table 1.
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Fig. 8. UV-visible transmittance spectra of UV-cured hydrophilic coat-
ing films prepared with different types of dispersion medium of
colloidal silica.
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Table 2. Pencil hardness and adhesion of UV-cured coating films prepared
with different coating solutions

Sample code Pencil hardness Adhesion
PC plate B -
S1 H 5B
S2 H 5B
S3 H 5B
S4 H 5B
S5 H 4B
S6 H 5B
S7 H 5B
S8 H 5B
S9 H 5B
S10 F 5B
S11 H 5B
S12 H 4B
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Fig. 9. Optical images of surfaces of coating films prepared with different types of dispersion medium of colloidal silica. a) S6, b) S7, ¢) S8 in

Table 1.
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Fig. 10. Contact angles of UV-cured hydrophilic coating films prepared with different types of dispersion medium of colloidal silica. a) S6, b) S7,

¢) S8 in Table 1.

Korean Chem. Eng. Res., Vol. 55, No. 6, December, 2017



760 FET -

Fig. 11. Photographs of UV-curable hydrophilic coating solutions pre-
pared with different types of silane coupling agents in Table 1.
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Fig. 12. UV-visible transmittance spectra of UV-cured hydrophilic coat-
ing films prepared with different types of silane coupling
agents.
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Fig. 13. Contact angles of UV-cured hydrophilic coating films pre-
pared with different types of silane coupling agents. a) S9, b)
S10, ¢) S11, d) S12 in Table 1.
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