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Improvement of water absorption resistance and mechanism on

the hardened cement paste by impregnation of colloidal silica

Ryo Yoshida
(Nagoya Institute of Technology)

Abstract :

The purpose of this study is to examine that there is a gel produced by mixing colloidal silica,
which is silicate surface penetrants (CS) and calcium hydroxide (Ca(OH):) in the pore of hardened
cement. In the case where the CS concentrations were 60-100% since the absolute value of zeta
potential was small, the dispersion stability of silica particles was unstable, and the particles would
tend to be easily aggregated. Supplying Ca(OH), into the CS, the gel was produced with a small
three-structure network, which could not easily swell with solvent. On the other hand, in the case
where CS concentrations were 10-50 % since the absolute value of zeta potential was large, the
dispersion stability of silica particles was good, and the particles would tend to be dispersed.
Supplying Ca(OH). into the CS, the gel was produced with a large three-structure network, which
could easily swell with solvent. The produced gels provided water absorption resistance because

they were all large enough to close the pore of hardened cement.
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