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Table 1 Chemical composition and physical properties
) Contents (mass %) Blain surface Density
Material - 2 3
Ca0 SiO, ALO, SO, Fe,0, MgO area(cm®/g) (g/cm?)
LHC 63.08 26.18 2.73 2.33 3.11 0.95 3,760 3.24
OPC 64.09 20.45 5.15 2.09 3.04 0.89 3,240 3.16
CA, 23.96 0.64 67.73 0.01 7.09 0.27 3,100 2.96
Ex 70.6 1.0 7.2 18.5 0.8 — 2,840 3.10

Table 2 Mix design of paste

Table 3 Mix design of concrete
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Fig. 1 XRD pattern of hardened paste (No. 1~3)
Table 4 SO,/Al,0; molar ratio
SO,/ Al,O3 molar
No. ratio (%)
1 LHC 1.09
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3 +CA,(10 %) 0.29
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5 | +Ex(6.0%)+CA,(10 %) 0.32
Ref. |OPC 0.50
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Fig. 2 XRD pattern of hardened paste (No. 1, 4~5)
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Table 5 LOI of hydrates

LOI(%)
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F's salt 32.1
10
T _
\E, 8
p= _
3
£
g 4
§
§ 2
0
L L(15) N N(15)

Fig. 9 Neutralization depth
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ABSTRACT : Low heat Portland cement is generally applied to mass concrete construction to
make thermal crack of concrete unlikely. While it is known that low heat Portland cement has
less resistance against chloride ion attack, the way to add chloride ions immobilized material and
expansive additive to low heat cement has been considered to improve. This paper describes the
evaluation of salt resistance of low heat Portland cement using with chloride ions immobilized
material and expansive additive.

As a result, Ettringite, Monosulfate and Hydrocalumite were generated as hydrates by adding
Chloride ions immobilized material (CaO - 2A1,03) and Expansive additive in low heat Portland
cement. And the amount of hydration products was different as a function of SO3/Al;O3 molar
ratio. In case the cement paste with CaO - 2Al0Os; and expansive additive immersed in 10% NaCl
solution, pore of hardening body decreased, and the chloride ion permeation depth decreased as
well. This was considered to be caused by the chemical reaction that immobilized a chloride ion and
the physical reaction that decrease quantity of pore by generation of the Friedel's salt. And it was
confirmed that the resistance of neutralization and salt attack of low heat cement using with CaO -
2A1,03 and expansive additive were smaller than in case of using ordinary Portland cement.

KEY WORDS : Low heat Portland cement, Chloride ions immobilized material, Expansive additive,
Hydration, Chloride ion
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