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ABSTRACT

Use of mineral admixtures in cement has been promoted in the cement industry in the
efforts towards a carbon-neutral society. = On the other hand, the production of blast
furnace slag, a typical mineral admixture, is forecasted to decrease in the future. This
study experimentally investigated the properties of the mortar of blended blast furnace slag
cement which was partially replaced with limestone powder, and also evaluated the
influencing factors of the properties for the mortar. It was found that the partial
replacement with limestone powder increased flowability of the mortar, shortened setting
time and improved early strength development. = When the replacement ratio of limestone
powder was up to 10%, both 28-day compressive strength and water penetration rate
coefficient of the mortar remained almost the same as those without replacement.
Moreover, the results suggested that while porosity was the dominant influencing factor of

the compressive strength, the complexity of the pore structure in the mortar had to be also

taken into account for the water penetration rate coefficient.

Keywords : Limestone powder, Blast furnace slag, Hydration phase analysis,

Pore structure, Compressive strength, Carbonation, Water penetration,

CO:2 emission
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Table 1 Chemical compositions

(FEAMHDIEZFHER)
) Chemica Compositions (%)
Materias
lg.loss | SIO2 Al20s | Fex0s CaOo MgO | SOs N&O | K20 | TiO2 | P.Os | MnO Cl
OPC 1.02 21.40 4.84 3.20 64.98 1.08 2.02 0.33 043 | 024 | 018 0.10 | 0.009
BFS 0.99 33.00 | 1354 0.32 42.96 5.37 2.00 0.20 030 | 057 | 0.01 0.23 | 0.001
LSP 4350 | 0.00 0.10 0.00 | 5600 | 020 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.000
Table 2 Mix proportion of cement
(AU FBLVEEMDES)
Mix Proportion of Cement
(Wt-%)
OPC BFS LSP
OPC — 100 0 0
45 55 45 0
BB (Blank)
HA25-1L25 55 125 25
S35- 110 55 35 10
Replacement of BFS
S25- 120 55 25 20
S39-L10 51 39 10
Replacement of BB
S35-1L20 45 35 20
A5-L10 Replacement of OPC 45 45 10
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Fig. 10 Relationship between carbonation
rate coefficient and effective water-binder ratio
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Fig. 12 Relationship between water penetration rate coefficient and
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