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This thesis is titled “Interaction between chemical admixtures and minority ions in cement”

Chemical admixtures (ex. superplasticizer) are widely used in cement industry. However, when sulfate
and fluoride ions are added in the low—temperature calcination of cement, these ions may decrease the
fluidity of cement paste containing superplasticizer. The purposes of this thesis are the investigation
into the unknown mechanism of fluidity decrease with fluoride and the design of the superplasticizer which
is less susceptible to the minority ions.

When fluoride ion was added to cement paste with allylether—-type polycarboxylate-based
superplasticizer, the specific surface area of solid phase in paste increased, and the amount of adsorbed
superplasticizer also increased. It is supposed that the cause of fluidity decrease with fluoride is mainly
the preferential adsorption of superplasticizer on the fine particles generated by fluoride addition.
Regarding the fine particles, transmission electron microscopy found fine particles containing Si and
0 mainly from cement paste with fluoride. It is supposed that the fine particles were generated from the
reaction between hydrated calcium silicate (C-S-H) and fluoride ions

Secondly, the influence of fluoride addition on the adsorption of methacrylate-type
polycarboxylate-based superplasticizer is investigated. When the water ratio in paste was small, the amount
of adsorbed methacrylate—type superplasticizer decreased with fluoride addition, i.e. the adsorption was
hindered. The cause of adsorption hindrance is the decrease in the Ca®" concentration and the increase
in the SO,* concentration with fluoride addition. On the contrary, when the water ratio was large, the
adsorbed amount increased with fluoride addition, i.e. the preferential adsorption was observed. The Ca*
concentration was increased and the eluted SO,* was diluted by the increase in water ratio, resulting
in the preferential adsorption and the decrease in the influence of the adsorption hindrance

Additionally, author investigated the influence of the functional groups number of superplasticizer
on the fluidity decrease with minority ions. Allylether—type superplasticizers are much susceptible to
the preferential adsorption on the generated fine particles. Therefore, the increase in the functional
groups number of allylether—type cannot decrease the influence of fluoride. On the contrary, since
methacrylate—type superplasticizers are less susceptible to the preferential adsorption, the increase
in the functional groups number can decrease the influence of eluted SO,*, resulting in the decrease in
the influence of fluoride on the fluidity
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