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Study on Properties of Mineral Powder-fly Ash-metakaolin Geopolymers

LI Tiezheng

(Huaxin College of Hebei GEO University, Shijiazhuang 050700, China)

Abstract; Geopolymer is an environmentally friendly cementing material with the advantages of low energy
consumption and low carbon emission. Using metakaolin, fly ash and slag as precursors, water glass and sodium
hydroxide mixture as alkali activator, a high strength and micro-shrinkage slag-flyash-metakaolin geopolymer was
prepared. The effects of water-binder ratio, alkali content and modulus of alkali activator on the fluidity, setting
time, compressive strength and dry shrinkage of the geopolymers were studied. The microscopic mechanism of
the composite gelling system was explored by combining micro testing methods. The results show that the water-
binder ratio has the greatest influence on the fluidity, setting time and dry shrinkage of the geopolymer. Alkali
content is the most significant factor affecting the strength of geopolymer. When the water-binder ratio is 0. 32
and the alkali content and modulus of the alkali activator are 8% and 1.25, respectively, the 3 d and 28 d com-
pressive strength of the geopolymer reaches 39.0 MPa and 62.0 MPa, respectively, and the shrinkage value is
stable at about 4.5 x10 ~* at 56 d. Alkali activator activates the powder, dissolves to form active [ SiO, ]*~ and
polymerizes into gels. A large amount of C-( A)-S-H gel are intermixed with a small amount of CaCO, crystal to
form a dense hardened structure, which endows the geopolymer with high strength and micro-shrinkage proper-
ties.

Key words : geopolymer; mechanical properties; dry shrinkage performance; mechanism analysis



