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ABSTRACT In this paper, the effects of sodium hydroxide (NaOH) and aluminum potassium sulfate (AIK(SO4),'12H,0) dosage
on strength properties were investigated. For evaluating the property related to the dosage of alkali activator, sodium hydroxide
(NaOH) of 4% (N1 series) and 8% (N2 series) was added to 1~5% (K1~K5) dosage of aluminum potassium sulfate (AIK(SO4).:
12H,0) and 1% (C1) and 2% (C2) dosage of calcium oxide (CaO). W/B ratio was 0.5 and binder/ fine aggregate ratio was 0.5,
respectively. Test result clearly showed that the compressive strength development of alkali-activated slag cement (AASC) mortars
were significantly dependent on the dosage of NaOH and AIK (SO4), 12H,0. The result of XRD analysis indicated that the main
hydration product of NaOH + AIK (SO4)>'12H,0 activated slag was ettringite and CSH. But at early ages, ettringite and sulfate
coated the surface of unhydrated slag grains and inhibited the hydration reaction of slag in high dosage of NaOH + AIK (SO4)y
12H,0. The SO, ions from AIK (SO4),:12H,0 reacts with CaO in blast furnace slag or added CaO to form gypsum (CaSO42H,0),
which reacts with CaO and Al,O; to from ettringite in NaOH + AIK (SO4),'12H,0 activated slag cement system. Therefore, blast

furnace slag can be activated by NaOH + AIK (SO4),'12H,0.
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aluminum potassium sulfate, sodium hydroxide, granulated ground blast furnace slag, alkali-activated cement
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Table 2 Design factors and levels

Factor Level Dosage of NaOH (%)
Table 1 The properties of granulated ground blast furnace 1 4
slag N b 8
Properties of granulated ground blast slag Dosage of AIK(SO4)»12H,O (%)
Chemical components (%) 0 0
SiO, 35.30 1 1
AlLLO; 12.58 2 2
Fe,05 0.79 K 3 3
CaO 41.30 4 4
MgO 3.19 5 5
TiO, 0.70 Dosage of CaO (%)
MnO 0.22 0 0
SO; 4.75 C 1 1
K,O 0.63 2 2
Physical properties
Ig-loss (%) 0.32 Table 3 Mix design of mortar by mass ratio
Blain (m’/kg) 420 W/B Water Binder Fine Aggregate
Density (g/mm’) 0.0028 0.5 0.5 1.0 2.0
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Fig. 2 Compressive strength with curing ages
Table 4 Maximum and minimum strength at 28days
MAX(MPa) MIN(MPa)
CASE fumax fc max/flx't) CASE fcmin fc min/flx't)
CO0 (0% CaO) K3 35.50 1.23 K5 29.68 1.03
(4% I\IiIIaOH) C1 (1% CaO) K4 38.58 1.34 K1 29.26 1.02
0
C2 (2% CaO) K5 32.74 1.14 K1 23.98 0.83
CO0 (0% CaO) K5 40.34 1.21 K1 34.06 1.01
(8% I\IiIiOH) Cl (1% CaO) K5 43.42 1.29 K1 35.84 1.07
0
C2 (2% CaO) K5 39.22 1.17 K1 32.68 0.97
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