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[Abstract]

In order to apply to the improvement of the reinforcement agent of cultural assets, reaction controls
of silane coupling agent (SCA) for the increase of chemisorption and the formation of self-assembled
monolayer (SAM) were reviewed. When the silica particles treated with SCA are heated to accelerate the
chemisorption reaction, evaporation of monomer-like SCA and the chemisorption reaction take place
simultaneously. The oligomer formation in the SCA-treated layer or using the oligomer-type SCA and the
SCA with long organic chain was useful restrained the evaporation and increased the chemisorption
effectively. The control of amount of moisture was most important for the formation of orderly SAM.
Using the chlorosilane without hydrolysis was also useful. Usually, the reaction of SCA needs hydrolysis.
However, the alkoxy group in SCA can reacts with the silanol group on silica surface without hydrolysis

at higher temperature.
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Species A Species B

After TES treatment at r. t. After degassed atr. t.
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Procedure A B C D
Ethanol solution 1 wt% 1 wt% 2 wt% 2 wt%
PpH adjustment - pH=1 - pH=1
Ethanol washing Washed Washed - -

#1 MPTMS, MOTMS % &£ OV MPTCS (2 & 5 CAD/CAM 5 (B H ik ) 2% 1
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