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Abstract: The foam geopolymer was prepared by alkali activation method with fly ash and slag as main raw materials.
The effects of alkali activator module and fly ash content on the microstructure, compressive strength and thermal
conductivity of foam geopolymer were studied. The internal mechanism of reaction products and pore structure
parameters influencing the properties was analyzed based on X-ray diffractometer(XRD), optical microscope and
computed tomography(CT) scanning. At the same time, the correlation between pore structure parameters and
thermal conductivity and strength was obtained based on grey correlation analysis. The results show that the thermal

conductivity of foamed geopolymer is mainly determined by the porosity of the sample, and they are exponentially
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negatively correlated. The compressive strength is related to pore connectivity, porosity, average pore size and

fractional pore proportion, and the influences of pore connectivity and porosity was the most significant.
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Table 1 Chemical compositions(by mass) of fly ash and slag

Unit: %
Material Sio, ALO, Fe,O, CaO MgO Na,O K,O SO, Other
Fly ash 45.10 24.20 6.85 5.60 0.89 0.75 0.58 2.10 13.93
Slag 30.10 14.27 0.79 42.18 4.29 0.31 0.22 0.10 7.74
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Table 2 Mix proportions of foam geopolymers
Sample No. Sodium silicate/g M w(slag)/ % w(fly ash)/ % w(H,0,)/ % m(CTAB)/g
Al 500 1.75 70 30 4 4
A2 500 1.50 70 30 4 4
A3 500 1.25 70 30 4 4
A4 500 1. 00 70 30 4 4
Bl 500 1.25 90 10 4 4
B2 500 1.25 70 30 4 4
B3 500 1.25 50 50 4 4
B4 500 1.25 30 70 4 4
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Fig.1 XRD patterns of raw materials and foam geopolymers
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Fig.2 Effect of alkali activator module and {ly ash content on compressive strength of foam geopolymers
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Fig. 3 Effect of alkali activator module and fly ash content on thermal conductivity of foam geopolymers
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Fig.4 Pore morphologies of foam geopolymers
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Fig.5 Effects of alkali activator module and fly ash content on porosity and closed pore ratio of foam geopolymers
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Fig. 6 Effects of alkali activator module and fly ash content on pore size of foam geopolymers
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Fig.8 Porosity change curves of different cross-sections of foam geopolymer cylindrical samples
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Fig.9 Fitting relationship between thermal conductivity and porosity of foam geopolymers
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Fig. 10 Fitting relationship between compressive strength and porosity of foam geopolymers
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Table 3 Gray correlation degree between compressive strength and pore structure parameters of foam geopolymers

Closed pore ratio  Porosity Mean pore diameter

Proportion of large pore

Proportion of medium pore  Proportion of small pore

0.719 0.696 0.588 0.517 0.470 0.368
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