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Properties of the Flowability and Strength of Cementless Alkali-Activated Mortar
Using the Mixed Fly Ash and Ground Granulated Blast-Furnace Slag
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Abstract

Portland cement production is under critical review due to high amount of COZ2 gas released to the
atmosphere. Attempts to increase the utilization of a by-products such as fly ash and ground
granulated blast-furnace slag to partially replace the cement in concrete are gathering momentum. But
most of by-products is currently dumped in landfills, thus creating a threat to the environment. Many
researches on alkali-activated concrete that does not need the presence of cement as a binder have
been carried out recently. However, most study deal only with alkali-activated ground granulated blast
furnace slag or fly ash, as for the combined use of the both, little information is reported. In this
study, we investigated the influence of mixture ratio of fly ash/ blast furnace slag tand curing
condition on the flowability and compressive strength of mortar in oder to develop cementless
alkali-activated concrete. In view of the results, we found out that the mixture ratio of fly ash/blast
furnace slag always results to be significant factors. But the influence of curing temperature in the
strength development of mortar is lower than the contribution due to other factors. At the age of
28days, the mixture 50% fly ash and 50% ground granulated blast furnace slag activated with 1:1 the
mass ratio of 9M NaOH and sodium silicate, develop compressive strength of about 65 MPa under 2
0C curing.
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Table 1 Chemical composition and physical properties of fly ash and blast furnace slag

Ttems 50, ALOs Fe:0s Ca0 MgO o Lol Sl;rrf;e Density
Types %) %) %) %) %) %) e (gfaid)
(cri/g)
Fly ash 5.3 258 55 29 08 03 32 3,550 218
Blast furnace slag|  33.33 15.34 0.44 212 570 208 0.03 4159 290
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Table 2 Mixture proportions of mortar

Unit mass(kg/nt)
Alkaline

Mixture ratio

rowori 8 (T adbors FABS | w | FA B | ivator | S G
(a) Fly ash (b) Blast furnace slag 1000 500 0
75:25 375 125
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