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Early Stability Behavior and Mechanism of
Alkali-Activated Foamed Concrete
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Abstract : The early stability behaviors with time-varying of various foams in alkaline environment and
alkali-activated foamed concrete were studied. The results show that compared with plant foam agent and animal
protein foam agent, compound foam agent has better stability in alkaline environment. With the increase of alkali
activator modulus and alkali equivalent, the settlement distance increases gradually, and the settlement time of
alkali-activated foamed concrete shortens gradually , the settlement rate accelerates rapidly. The early stability of
alkali-activated foamed concrete is determined by the synergistic effect of foam stability and alkali-activated concrete
paste. Under the condition of activator modulus of 1.0, alkali equivalent of 3% , mass ratio of slag to fly ash of
8 to 2 and compound foam agent, alkali-activated foamed concrete with favorable early stability can be prepared.
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Table 1 Chemical compositions of slag and fly ash

w/%
Material Si0, ALO, CaO Fe,0O, MgO TiO, Na,O K,O MnO P,04 IL
Slag 32.72 15.28 39.48 1.40 1.41 0.34 0.33 0. 30 0.07 1.38
Fly ash 64.08 19. 94 4.98 4.66 1.39 0.44 0. 86 0.11 0. 54 1.19
®2 WHRETEANESLL
Table 2 Mix proportions of foam in alkaline environment
g
Sample Foam agent(P,A,C) Water Sodium silicate NaOH
P-0, A-0, C0 66.67 2 000. 00 0 0
P-1.0-3%, A-1.0-3%, C-1.0-3% 66.67 1727.50 219.11 53.39
P-1.2-3%, A-1.2-3%, C-1.2-3% 66.67 1688.48 262.93 48.58
P-1.4-3%, A-1.4-3%, C-1.4-3% 66.67 1649.47 306.76 43.78
C-1.0-4% 66.67 1636.67 292.15 71.18
C-1.0-5% 66.67 1545.83 365. 19 88.98
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Table 3 Mix proportions of alkali-activated foamed concretes

Sample m(slag)/g m(fly ash)/g m(sodium silicate)/g m(NaOH)/g m(water)/g Foam volume/L
FC-1.0-3% 2643.92 660. 98 362.07 88.22 989. 65 5. 86
FC-1.2-3% 2629.51 657. 38 432.12 79.84 944.12 5. 86
FC-1.4-3% 2615.25 653. 81 501. 40 71.55 899. 09 5.87
FC-1.0-4% 2595.69 648. 92 473.96 115.48 916. 93 5. 86
FC-1.0-5% 2549.19 673. 30 581. 83 141.77 846. 81 5.85
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Fig.1 Effect of alkali activator modulus on foaming multiple
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