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Table 1 Polymerization ratio and mean molecular

weight of P-10

o B y Mw [g/mol]
Fig. 1 Molecular structure of P-10 P10 1.0 0.005 29,100
7/ N
— CH, —H
SOy Na*t SO, Na*
N sm
Fig. 2 Molecular structure of -NS
Table 2 Composition of OPC [mass %]
Ca0 Sio, ALO, Fe,0, MgO SO, Na,0 K,O TiO, P,0, MnO
64.96 20.94 5.45 2.83 1.54 2.05 0.32 0.48 0.27 0.31 0.08
Table 3 Mineral composition of OPC [mass%]
3Ca0 - Si0, 2Ca0 - Si0, 3Ca0 - ALO, 4Ca0 - ALO, - Fe,0,
59 16 10 9

Annotation : These values are calculated by Bogue's equation.
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Fig. 3 Relationship between the amount of added KF

and the apparent viscosity of cement paste
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Fig. 4 Relationship between the amount of added KF

and the yield stress of cement paste
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Fig. 5 Relationship between the amount of added KF
and the specific surface area of solid in cement
paste
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Fig. 6 X-ray diffraction pattern of the precipitate
in the suspension with Ca(OH), and KF
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Fig. 7 Relationship between the amount of added KF
and amount of adsorbed P-10
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Fig. 8 Relationship between the amount of added KF
and amount of adsorbed B-NS
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Fig. 10 Relationship between the dosage of
superplasticizer and amount of adsorbed
superplasticizer in CaF, paste
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ABSTRACT : Low-temperature calcination for cement manufacturing by the addition of fluoride
compounds has been researched by many investigators. Although it is possible that fluoride ions
elute to the suspension after calcination, there are very few studies about the influence of fluoride
ion on the fluidity of cement paste with superplasticizer. This paper describes the influence of
the fluoride ion on the adsorption mechanism of polycarboxylate based superplasticizer and
naphthalenesulfonate based superplasticizer in cement paste. When the amount of added KF was
increased, the viscosity of the cement paste with superplasticizer and the amount of adsorbed
superplasticizer increased. The specific surface area increased with KF addition. In the case of
no KF addition, the hydration of alite was retarded by the addition of polycarboxylate based
superplasticizer. In contrast, in the case of KF addition, the hydration of alite was not retarded by
the addition of superplasticizer. We suggest that fine CaF; particles were generated by KF addition
and CaF; deprived the cement particles of superplasticizer.

KEY WORDS : Polycarboxylate based superplasticizer, Naphthalenesulfonate based superplasticizer,
Cement paste, Fluidity, Low—-temperature calcination, Fluoride ion, Adsorption mechanism
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