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Preparation of Hydrophilic Coating Films by using of Aminosilane and Colloidal Silica
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Abstract — Hydrophilic coating solutions were prepared by reacting a silane coupling agent, aminosilane with colloi-
dal silica (15~20 nm in diameter). Hydrophilic coating films were also obtained by depositing the hydrophilic coating
solutions on polycarbonate substrates by dip-coating and subsequently by thermal curing at 120 °C. During this process,
the effect of types of aminosilane was studied on the properties of coating films. As a result, coating films, prepared with
3-aminopropyltriethoxysilane (APTES) as aminosilane, showed contact angles of 25~44° and a poor pencil hardness of
B. On the other hand, coating films, prepared with 3-aminopropyltrimethoxysilane (APTMS) as aminosilane, exhibited
contact angles of 26~37° and a good pencil hardness of 2H.

Key words: Hydrophilic coating solutions, Colloidal Silica, 3-Aminopropyltriethoxysilane, 3-Aminopropyltrimethoxysi-
lane, Hydrophilic coating films, Pencil hardness
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Fig. 1. Chemical structures of aminosilanes.
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Fig. 2. Experimental procedure for preparation of hydrophilic coating
solutions.

Table 1. Synthesis conditions of hydrophilic coating solutions

Sample code  APTES (g) APTMS (g) H,0(g) Colloidal silica (g)
A3SIE 42 20 14
AISIE 33 20 33
A283E 2 20 33
AIS2E 16 20 32
A3SIM 42 20 14
AISIM 33 20 33
A283M 2 20 33
A1S2M 16 20 2
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Fig. 3. Photographs of hydrophilic coating solutions prepared from
APTES and colloidal silica.
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Fig. 4. Particle size distributions of hydrophilic coating solutions pre-
pared from APTES and colloidal silica.
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Fig. 5. Contact angles of hydrophilic coating films prepared from
APTES and colloidal silica.
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Table 2. The state of coating films prepared with APTES and colloidal

silica
Sample Pencil Adhesion State of coating films
code hardness
A3SIE B 5B unsmooth condition with a pin-hole
A1SIE B 5B unsmooth condition with a pin-hole
A2S3E B 5B unsmooth condition with a pin-hole
A1S2E B 5B unsmooth condition with a pin-hole
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Fig. 7. Photographs of hydrophilic coating solutions prepared from
APTMS and colloidal silica.
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Fig. 8. Particle size distributions of hydrophilic coating solutions
prepared from APTMS and colloidal silica.
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Fig. 12. Contact angles of hydrophilic coating films prepared from APTMS and colloidal silica at different reaction temperatures.
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Table 4. The state of coating films prepared with APTMS and colloidal
silica at different reaction temperatures

Sample Reaction Pencil

Adhesi f coating fil
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