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ABSTRACT

This paper examines the hydration and physical properties of alkali-blast furnace slag cement activated by Na,SiOs, Na,CO5, NaOH,
¢nd Ma,SO,. Four levels of Na,O content in mixtures, 1, 3, 5, and 7 wt%, were investigated, and a W/S ratio 0.5 was used to prepare
raste and mortar specimens. Compressive strength measurement of mortars was carried out adding alkali activated slag 30 wt% to
OPC. The main hydration products with alkali activator kinds were C-S-H, C,AH;3, AFt and Al(OH); etc. For using Na,CO5 activated
¢lag, hydration ratio of slag was higher than that of different activators, and Na,SO, activated slag mortar appeared the highest
compressive strength values at 28 days with activator content of 5 and 7 wt%.
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Table 1. Chemical Composition of Blast Furnace Slag

Chemical compositions (wt%)
SIOZ A1203 Ca0 MgO Fezo3 SO3 Ig Loss
35.0 15.0 42.0 6.0 0.38 0.30 0.04

Table 2. Analysis of Blast Furnace Slag Used in this Study
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Item Class BFS" class 1 BES class 2 BFS class 3 BES used (class 1)
Value of KS F 2563 Experimental value
Specific gravity 2.80 over 291 over -
Blaine (cmzlg) 3,000-5,000 5,000—7,000 7,000-10,000 4,250
o 7 days 55 over 75 over 95 over 87
Acn.vanon degree 28 days 75 over 95 over 105 over 115
index (%)
91 days 95 over 105 over 105 over 120
Rate of flow value (%) 95 over 95 over 90 over 97.5
MgO (%) 10.0 under 6.0
SO; (%) 4.0 under 05
Loss of ignition (%) 3.0 under 0.04
Cl (%) 0.02 under 0.01
DBlast Furnace Slag
Table 3. Mixing Ratio and Conditions
Item Class of activator (Type) Mixing contents Temp. Hydration & curing time
. Na,Si04 Ms(SiOy/Na,O) = 1 Room
Paste, W/S : 0.5 (Silicate) 1,3, 5, 7% Na,O Temp. 12h, 1, 3, 7, 28 days
" Na,SO, " .
(Non-Silicate string acid salts) L, 3,5, 7% NaO
" Na2co3 " "
(Non-silicate weak acidic salt) I, 3,5, 7% Na©O

" NaOH
(Caustic Alkali)

1, 3, 5, 7% 1/2Na,0 " )

Mortar, W/S : 0.5

(KSL 5105) All activator

OPC : AAS"=7:3 2342°C 1, 3, 7, 28 days

PAlkali Activated Slag
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Fig. 1. XRD patterns of hydrates with various additions of Na,SiOj;. (a) | wt%, (b) 3 wt%, (c) 5 wt%, and (d) 7 wt%.
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Fig. 2. XRD patterns of hydrates with various additions of Na,COj. (a) 1 wt%, (b) 3 wt%, (c) 5 wt%, and (d) 7 wi%.
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Fig. 3. XRD patterns of hydrates with various additions of NaOH. (a) 1 wt%, (b) 3 wt%, (c) 5 wt%, and (d) 7 wt%.
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Fig. 5. DSC analysis of hydrates with activator kinds
(activator contents : 7 wt%, hydration time : 28 days).
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Fig. 4. XRD patterns of hydrates with various additions of Na,SOy. (a) 1 wt%, (b) 3 wi%, (c) 5 wi%, and (d) 7 wt%.
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