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Effects of Various Siliceous Admixtures on

Properties of One-Part Slag based Geopolymer
Abstract

This study explores the effects of using sodium carbonate as a retarder to replace
sodium silicate as an alkali activator in one-part ground granulated blast-furnace slag
(GGBFS) based geopolymer to alleviate the issue of its quick setting caused by using
sodium silicate. Because sodium carbonate being an activator may reduce the
compressive strength of paste, this study using siliceous materials (rice husk ash, silica
fume, glass powder) to partly replace GGBFS to increase compressive strength. The
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main variables are alkali activator ratio (10%, 12%, 14%, 16%), sodium silicate
replacement percentage (0%, 25%, 50%, 75%, 100%), and various siliceous material
replacement percentage (0%, 5%, 10%, 15%, 20%); performance property including
fresh properties (setting time, flowability, hydration heat) and harden (compressive
strength, shrinkage, thermal conductivity). The experiment results show: (1) Using rice
husk ash to replace some slag can increase setting time but decrease flowability, and it
can increase the early and later strength of paste. 10% replacement has an obvious
effect. For volume stability, using rice husk ash can decrease the shrinkage. (2) For
silica fume’s replacement, silica fume can increase the setting but decrease the
flowability, just 5% replacement can increase the early strength, but there is no positive
effect for other replacement and other ages. Silica fume also can decrease the shrinkage,
and 5% is the best replacement, because over 5% will cause the shrinkage increase
again. (3) Except 20% replacement of glass powder, the initial setting time of glass
powder’s replacement is like 0% replacement. Glass powder cannot increase the early
strength of paste, but 10% has a little bit positive effect for age 28 days. There is no
observed improvement for shrinkage by using glass powder.

Keywords: rice husk ash, silica fume, glass powder, one-part geopolymer
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