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Preparation of Reinforced Geopolymer

XIE Suisui, RAO Xi, ZHANG Fang, DU Feipeng’
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: To improve the mechanical properties of geopolymer, we prepared the reinforced geopolymers by
using metakaolin as raw materials, liquid sodium silicate/sodium hydroxide as alkali activator, and aluminium
triphosphate as accelerant at low temperatures. The effect of accelerant on the microstructure and the
mechanical properties was investigated by X-ray diffraction, Scanning electron microscopy, thermogravimetic
analysis, and compressive strength testing. The results indicate that the accelerant can transfer the gel phase of
geopolymer to particle state due to participating in geopolymerization reaction, and incorporating into the
structure of geopolymer. Moreover, the incorporation of accelerant significantly improves the compressive
strength of geopolymer. The compressive strength of reinforced geopolymer with 0.5% accelerant reaches
156 MPa, increasing 102.6% compared to 77 MPa of geopolymer without accelerant.
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Fig. 1 SEM images of (a) geopolymer and

(b) reinforced geopolymer
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Fig. 2 XRD patterns of (a) geopolymer , (b) aluminium

triphosphate and (¢) reinforced geopolymer
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Fig. 3 TGA curves of (a) geopolymer , (b) reinforced

geopolymer and (¢) aluminium triphosphate
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Fig.4 Compressive strength of geopolymer and

reinforced geopolymer
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