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Strength of Alkali-Activated GGBF Slag Mortar
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Moon, Han Young  Shin, Hwa Cheol Kwon, Tae Seok

ABSTRACT
Ground granulated blast-furnace slag shows very high strength when proper alkali-activator
exists. This paper deals with setting time, heat evolution rate and the strength development of
alkali-activated slag cement activated by KOH, Ca(OH);, NazSOs, and alum(potassium aluminum
sulfate). Alkali-activated slag mortar is studied by comparison with GGBF slag cement mortar.
The experimental results indicate that for moisture curing at 25C, the addiction of either 4%
NaySO; or 4% alum increases the strength of GGBF slag cement mortar consisting of 50%
GGBF slag and 50% portland cement at early age. Strength of activated GGBF slag cement

mortars at 1, 3 and 7 days exceeded that of GGBF slag cement mortar. A conduction
calorimeter was used to monitor early age hydration.
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Items|  $i0, AlOs FexO3 Ca0 MgO S04 Igloss | Specific | Blaine
Tvpes (%) (%) (%) (%) (%) (%) (%) gravity | (cm’7/g)
orc 20.68 5.16 3.02 62.42 471 242 1.36 3.15 3.438
SG 31.93 13.27 0.26 4273 6.53 311 0.21 2.94 4559
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Items Chemical OPC SG Water Total M. time Temp.
Types Activator (g) (g) (m¢) (hr) (T)
1 None 3.5 15 2.1 66.8 20
2 Ca(OH)» 2% 3.5 15 2.1 66.8 20
3 KOH 2% 3.5 15 2.1 66.8 20
4 Na)SQs 2% 35 1.5 2.1 66.8 20
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Types Chemical Hydration Initial Peak Total Heat Total Heat
) Activator Temperature(C) ca (First 1 hour) (67 hours)
1 Control(OPC+SG) 20 8.37cal/g/h (4.5 min.) 10.0 cal/g 42.4 cal/g
2 Con’ +Ca(QH)2 20 7.85cal/g/h (5 min.) 9.76 cal/g 41.8 cal/g
3 Con' +KOH 20 4.01cal/g/h (11 min.) 11.04 cal/g 46.7 cal/g
4 Con’+NazS04 20 9.48cal/g/h (6 min.) 13.75 calg 54.1 cal/g
10
—&—— Control(OPC+SG)
—&-— Control+Na2S04

—&—— Control+Ca(OH)2
——— Control+KOH

Heat Evolution Rate(cal/g/h)
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