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Change in amount of adsorption of superplasticizer and dispersion of particle
of cement due to the change in temperature

Kohei Tsutsui
Abstract

The purpose of this research is to clarify the mechanism of the change in the
flowability of Self-compacting concrete due to the change in temperature. The
relation between the change in the micro and the flowability as the macro was
analyzed due to the change in temperature. The hypothesis was set up as follows:

The amount of adsorption to the cement particle of the superplasticizer was
increased along with the rise in temperature. In addtion, supeplasticizer is
adsorbed the surface of the cement particle a lot and dispersed. The water was
restrained to the cement intergranular. However, it was opened due to dispersion of
the cement particle. And flowability was increased due to free water increases.
Moreover, hydrate of the etoringait and calcium hydrate to the surface of the
cement particle is generated. However, deformation is large due to medicines
increases because the amount of adsorption of the superplasticizer per unit surface area
1s large.

The hypothesis was verified by measuring the amount of total organic carbon, the
amount of centrifugal dehydration and BET specific surface area of the cement
paste of 10, 20, 30°C. As a result, the amount of adsorption to the cement of
superplasticizer was increased along with the rise in temperature. And, the amount
of centrifugal dehydration was increased, too. That is, the adsorption of the
superplasticizer to cement was increased along with the rise in heat and the cement
particle is distributed. As a result, free water increased, it is assumable. Moreover,
the ratio surface area of the cement particle was increased along with the rise in
temperature. This measurement could not divide an increase of the ratio surface
area due to dispersion of the cement particle and an increase in the ratio surface
area with the hydration reaction. However, it seems that the amount of adsorption
of the superplasticizer per unit surface area decreased due to two synergistic
actions. Therefore, the hypothesis of a micro change in concrete was able to be
verified.

And, the relation between the amount of adsorption of the superplasticizer per unit
surface area and deformation, the amount of centrifugal dehydration and the

viscosity was analyzed. As a result, it was not able to explain deformation due to the
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amount of adsorption of the superplasticizer per unit surface area. And, the amount
of free water seems to be small the influence degree on the viscosity.

The change in the micro due to the change in temperature could verifiable.
However, the change of flowability could not explain. The change of flowability
degree of mix-proportioning would appear that other factors and these factors
influence.

In the future, research connecting change of micro with change in the macro needs to

be done.
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