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Research on Influence Parameters of Early Strength of Fly Ash-based Geopolymer Mortar

YANG Shiyu, ZHAO Renda, JIN Hesong, LI Fuhai*, HU Dinghan
(School of Civil Eng., Southwest Jiaotong Univ., Chengdu 610031, China)
Abstract: In order to investigate the influence factors of the mechanical properties and the microscopic pore structure of fly ash based geopoly-
mer mortar, the curing temperature, high temperature curing time, water phase content z, water glass modulus n, solution/cement ratio R and the
cement/sand ratio J were studied by orthogonal design and single variable method, respectively. And its mathematical model was proposed. The
relationship between microscopic pore characteristics and mechanical properties of mortar was analyzed by mercury intrusion porosimetry (MIP).
The results showed that increasing the curing temperature can significantly increase the compressive strength of the mortar, and the optimum tem-
perature is 70~80 °C. The maximum compressive strength and flexural strength of mortar can be obtained by continuous curing at high temperat-
ure for 4 d, while 91.9% of the maximum compressive strength and 71.3% of the maximum flexural strength can be obtained respectively by cur-
ing for 24 h. The sensitivity factors from large to small on mechanical properties of mortar as follows as water phase content, water glass modulus,
the cement/sand ratio and the solution/cement ratio. The strength of mortar decreases sharply with the increase of water content z, and the two
have almost linear relationship. The compressive strength and flexural strength of the mortar first increase and then decrease with the increase of
the modulus 7 of the water glass, satisfying the quadratic curve relationship. The effect of cement/sand ratio and solution/cement ratio on the
strength of mortar can be ignored. When the porosity is similar, the larger the volume ratio of the gel aperture (<10 nm) and the transition aper-
ture (10~ 100 nm), the higher the strength of the mortar. However, the effect of porosity on the strength is significantly greater than the influence
of pore size distribution.
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Tab.1 Chemical oxide content of fly ash

%

Si0, ALO; Fe,0; CaO MgO Na,0 K,O TiO, ekt

58.84 1245 1.81 578 144 0.72 0.18 036 3.20
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Fig.1 Particle size cumulative distribution curve of fly ash
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