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Variation of Setting Time and Early Age Compressive
Strength of Alkali Activated System

ZHENG Hongchen, LIU Lin’

(College of Civil and Transportation Engineering, Hohai University, Nanjing 210024, China)

Abstract: Using NaOH, waterglass and a mixture of NaOH and Na,CO, as activators, changes of setting time and

7 d compressive strength for four kinds of binding systems including alkali activated slag, fly ash, slag/fly ash and

slag/cement were studied systematically, and the fitting formulas for the changes in setting time and the prediction

of early age compressive strength were obtained. The results show that under the condition of single NaOH or

waterglass activating slag, adding a small amount of fly ash or cement has no significant effect on the setting time,

but will reduce the compressive strength at early age. NaOH/Na,CO, compound activator can effectively prolong

the setting time and improve the compressive strength to a certain extent. In addition, the setting time and

compressive strength of slag/cement system activated by NaOH do not increase but decrease due to the addition of

Na,CO;. The mechanism of the effect of NaOH/Na,CO, compound activator is discussed.
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Table1 Chemical compositions of cementitious materials

w/%

Material ~ SiO, ALO, Fe,0, CaO MgO K,0 Others

Slag 34.11 15.32 0.73

Flyash 55.71 32.79 4.43
Cement 20.11  4.25 3.23

37.25 8.49 0.37 3.73

2.65 0.24 1.54 2.64
64.85 0.88 0.67 6.01
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Table 2 Setting time and early age compressive strength of single
binding materials

L . Compressive
Setting time/min

Material Activator strength/MPa
Initial Final 3d 7d

Slag Waterglass 25 38 52.4 62.9
Slag NaOH 33 41 35.6 47.9
Fly ash ~ Waterglass 744 902 0.6 0.7
Fly ash NaOH 2395 2508 — 0.5
Cement 245 273 56.1 67.4
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Fig. 1 Setting time and early age compressive strength of alkali-activated slag/fly ash paste
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Fig. 2 Setting time and early age compressive strength of alkali activated slag/cement paste
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Table 3 Effect of sodium carbonate on setting time and early age
compressive strength of alkali activated materials

L . Compressive
Setting time/min

Material Activator strength/MPa
Initial Final 3d 7d
WG 25 38 52.4  62.9
WG+NC 32 64 56.7 71.1
100%S

NH 33 41 35.6  47.9
NH-+NC 58 76 38.7 53.6
WG 29 39 45.3  51.7
WG+NC 56 108 47.5  54.6

80% S+ 204 FA
NH 34 43 29.1  33.6
NH+NC 183 236 32.5  36.1
WG 18 35 51.1 59.2
WG+NC 47 103 54.6  68.7

80%S+20%C
NH 55 80 33.5  44.6
NH-+NC 46 65 29.1  36.1

3 #Na,CO.EGHAFINERIIE

NaOH ¥ &k #i 24 h i AR R 7 W) A C-A-S-H.
C-S-H FIZKH AAH 1 NaOH 30K By 35 ) 2 ik ok
AHAE 5 R 4h (N-A-S-HD BE ™ 5 24 Na,COLVE A i &
F kB L B C-A-S-H . C-S-H 4b , 8 A CaCO,
(9 LR 2 NaOH /Na,C O, 54 B 17 Wik & ok B
JR B, BR N-A-S-H % & 5h , & F CaCO, 1 2> &
NaHCO, 2E 5. fik 12 £ /K Jé K 1k 7= ¥ A C-S-H .
Ca(OH), LA KK AR 45 B2 45 (AF O 5 Y LI W
& A Na,CO, B, Ul A CaCO, F1 7K 1k 41 B = 45
(C,AH,) 558 1 7=y iy e,

Na,CO, & A I 2 5001605 /4 15K i 1k & op
A /E FIALEE an 1 3(a) L (b) T 7R . 76 T IE 78 35 4 1
R I S A, R BT (R L (R
3(a) . (b) AT UL« 7F 50— & 7] NaOH 1 OH 9 4E
T, 0 R Catt, 5 Bl R AR b R Y
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