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A Study on Early Age Properties of Alkali Activated Slag Mortar According to
Water/Binder Ratio
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Abstract

i Recently, the cement industries brought very severe environment problems such as resource i
i depletion and global warming with massive carbon dioxide during its production. The number of cases i
' using industrial by-products such as the ground granulated blast furnace slag (GGBFS) in concrete !
i mixtures is increasing to resolve the environmental issue. GGBFS is mainly used in the range between i
i 20 to 50% to replace cement, but nowadays lots of researches are carried out to develop the i
i alkali-activated slag (AAS) concrete with no cement. In this study. the early age properties of alkali i
i activated slag (AAS) mortar are investigated to obtain the fundamental data for AAS concrete i
i application to structural members. The experimental variables were the water-binder ratios of 0.3, i
i 0.4, and 0.5 and NaOH as the alkali activator of 4%, 8%, and 12% by the mass of GGBFS, and |
i compressive strength, flow, setting time, and ultrasonic pulse velocity of AAS mortars were measured i
i and analyzed. It is found from the test results that as the normal concrete the lower W/B, the higher i
i compressive strength. However, superplasticizer has to be used for producing high strength AAS i
i concrete because the workability of AAS mortar are significantly lowered. i
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Table 3 Experimental parameters of AAS mortar

- /B?I?I;%H;Ietgésage) 03-4 038 0312 044 04-8 04-12 054 058 0512
water/binder (wt./wt.%) 03 03 03 04 04 0.4 05 05 05
NaOH/binder (wt./wt.%) 004 008 012 004 008 012 004 008  0.I2

Morality of NaOH solution (mole) 333 667 1000 250 500 750 200 400  6.00
Si/Al (molar ratio) 208 208 208 208 208 208 208 208 208
Na;O/ALO; (molar ratio) 037 074 111 037 074 111 037 074 1l
Na:0/SiO; (molar ratio) 0089 0178 0270 0089 0178 0270 0089 0178  0.270
Si0u/AL,O; (molar ratio) 416 416 416 416 416 416 416 416 416

Compressive strength at 7 days (MPa) 40.1 40.0 41.4 28.5 29.3 26.2 22.3 22.3 19.2
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Fig. 1 Temperature change of sodium hydroxide solution
with time
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Fig. 2 Initial flow value of AAS mortars according to W/B

250
200 +
M —.,
—_ N |
Erwol e
— ~ —
= * e
© 1004
L
50 4 === W/B 0.4 - NaOH 4%
® @ @ W/B 0.4 - NaOH 8%
*—o—o W/B 0.4 - NaOH 12%
o T Y Y v
0 30 60 20
Elapsed time (min)
(@) WB =04
250
B
i — B
200 G\\\w\e\ T
T .
E 150 - \\ \\
E . o
= o
L2 1004
L
50 =—=—£1 W/B 0.5 - NaOH 4%
o © ©OW/BO0.5-NaOH 8%
&—o—< W/B 0.5 - NaOH 12%
0 L] L] L] L]
30 60 90
Elapsed time (min)
(b) W/B =05

Fig. 3 Flow change of AAS mortars with the elapsed time
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_ Fig. 6 Compressive strength of AAS mortars with age
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