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ABSTRACT

Fluidity, setting time, hydration heat, bond water ratio, compressive strength, SEM and BET of OPC were measured by adding
1.0 wt% KClI and replacing 20 wt% mineral admixture in order to examine effects of blast furnace slag (BFS), limestone powder (LSP),
and fly ash (FA) on fluidity and strength development of the cement contained much chloride. In general, the cement contained much
chloride was high in heat of hydration, short in its setting time, low in its fluidity and low in its strength at 28 days due to the rapid
hydration in its initial stage. As a result of the experiment, it has been demonstrated that fluidity became improved but the compressive
strength at 28 days was decreased as replaced LSP to the cement contained much chloride. the fluidity and compressive strength at
28 days was improved as replaced BFS, the initial compressive strength development was improved due to the activation of initial
reaction by KCI. Fluidity, initial compressive strength and late compressive strength at 28 days of cement contained much chloride
replaced 5 wt% LSP and 15 wt% BFS concurrently was better than OPC, but the hydration heat was lower.
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Fig. 1. Chemical structure of PC.
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Table 1. Chemical Compositions of Starting Materials (wt%)
Type Sio, AlOy Fe, 0, CaO MgO SO, K,O Na,O Ig. loss F/CaO  Basicity
orPC 21.18 5.87 335 62.81 2.34 2.17 0.90 0.11 1.22 0.90 -
LSP 0.63 0.15 026 . 5412 1.54 - 0.06 - 42.82 - -
BFS 31.25 14.99 1.16 45.40 6.64 1.05 0.35 0.15 0.65 - 1.96
FA 45.75 36.41 484 541 3.89 0.53 048 0.16 1.87 - 1.00
Table 2. Physical Properties of Portland Cement
Density Fineness Setting (min) Compressive strength of mortar (kg/cmz)
Type 3 - i — - Soundness
: (g/em”) 44 um (%) Blaine (cm“/g)  Initial Final 1 day 3 days 7 days 28 days
OPC 3.15 10.44 3,577 245 350 0.09 81 219 303 408
LSP 2.71 2.39 6,930
BFS 2.90 1530 4,053
 FA 2.40 17.60 3,629
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Fig. 2. Particle size distribution of OPC, LSP, BFS, and FA.
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Table 3. Mix Proportion of Paste (wt%)
Mineral admixture
Type KCI
OoPC BFS LSP FA
OPC 100
BFS20 80 20
LSP20 80 20 0, 1.0
FA20 80 20
BI5LS 80 15 5
X=[1.2-3.15(W/C))/1.2 (W/C<0.38) 2
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Fig. 3. Relations between mineral admixture addition and paste
flow of OPC with or without KCI.
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Fig. 4. Relations between mineral admixture addition and
Initial setting time of OPC with or without KCI.
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Fig. 5. Relations between mineral admixture addition and
hydration temperature of OPC with KC1 1.0 wt%.
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Fig. 6. Relations between mineral admixture addition and
bound water ratio of OPC without KCl.
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Fig. 7. Relations between mineral admixture addition and
bound water ratio of OPC with KC1 1.0 wt%.
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Fig. 9. Relations between mineral admixture addition and
compressive strength of OPC with KC1 1.0 wt%.
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