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Tab.1 Physical parameters of metakaolin
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Fig. 1 Metakaolin
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Tab. 2 Density of geopolymer
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Fig. 7 Strength variation curve
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Tab. 3 Compressive strength of geopolymer under different water glass modulus
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Fig. 9 Strength variation curve
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Tab. 4 Compressive strength of geopolymer under different GGBS substitution
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Tab.5 Condensation time of geopolymer under different GGBS substitution
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Fig. 10 Change of condensation time
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The effects of GGBS and Modulus of water glass on the
hardening behavior of metakaolin based geopolymer

under normal temperature curing

MA Guo-wei, WANG De-hua, ZHONG Wei-liang, FAN Li-feng

(College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100024, China)

Abstract: Metakaolin-based geopolymers have the disadvantages of low compressive strength and long
setting time under room temperature curing. In the present study, GGBS (Ground granulated
blastfurnace slag) was utilized to replace the metakaolin, and the effect of different GGBS
replacements on the compressive strength and setting time of the geopolymer under normal
temperature curing was investigated. The optimal modulus of water glass was determined at first by
testing the effect of different modulus of water glass on the compressive strength of metakaolin-based
geopolymer. Then, keeping the optimal modulus of water glass unchanged, the optimal range of
replacement for GGBS was determined by testing the setting time and compressive strength of
metakaolin-based geopolymers. The results show that GGBS can decrease the curing period and
significantly increase the compressive strength of the geopolymers. The optimal modulus of water
glass is 1. 3, and the optimal range of GGBS is 20% to 30%.

Keywords: GGBS; geopolymer; compressive strength; setting time



