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The Strength Properties of Alkali-Activated Slag Mortars
by Combined Caustic Alkali with Sodium Carbonate as Activator

Tae-Wan Kim"*
YResearch Institute of Industrial Technology, Pusan National University, Busan 609-735, Korea

ABSTRACT This paper studies the effect of the compressive strength for combined alkali-activated slag mortars. The effect of
activators such as alkali type and dosage factor on the strength was investigated. The alkalis combinations made using five caustic

alkalis (sodium hydroxide (NaOH, A series), calcium hydroxide (Ca(OH),, B

series), magnesium hydroxide (Mg(OH),, C series),

aluminum hydroxide (AlI(OH);, D series), and potassium hydroxide (KOH, E series)) with sodium carbonate (Na,CO3) were eval-
uated. The mixtures were combined in different dosage at 1M, 2M, and 3M. The study results showed that the compressive strength
of combined alkali-activated slag mortars tended to increase with increasing sodium carbonate. The strength of combined alkali-
activated slag mortars was better than that of control cases (without sodium carbonate). The result from scanning electron micros-
copy (SEM) analysis confirmed that there were reaction products of calcium silicate hydrate (C-S-H) and alumina-silicate gels from

combined alkali-activated slag specimens.
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Table 2 Factors and levels considered
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Table 1 Chemical and physical properties of blast furnace slag A33 3 3
Blast furnace slag B series Ca(OH), Na,CO;4

SiO, 29.67 B30 3 0

ALO; 9.90 BIl 1 1

Chemical Fe,04 0.68 B12 1 2

compoflI:rif: (%) a0 20.03 513 : >

MgO 1.99 B21 2 1

TiO, 0.78 B22 2 2

MnO 0.37 B23 2 3

. Ig-loss 0.34 B31 3 1

pIr)g;})/Z:?els Blain (m’/kg) 420 B32 3 2

Density 2.90 B33 3 3
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Table 2 Factors and levels considered (continued)

Factors Dosage (mole)
C series Mg(OH), Na,CO4
C30 3 0
Cl1 1 1
Cl12 1 2
C13 1 3
C21 2 1
Cc22 2 2
23 2 3
C31 3 1
C32 3 2
€33 3 3 Fig. 1 Compressive strength of control case (x-axis: log scale)
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Fig. 4 SEM images at 28 days
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