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Alkali-silicon reaction of basalt geopolymer mortar
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Abstract: Alkali aggregate reaction is one of the common hazards in civil engineering. In order to
promote the application of geopolymers, the alkali aggregate reaction and deformation behavior of
alkali-activated metakaolin base polymer mortar mixed with basalt aggregate should be analyzed under
high temperature and high alkali environment. Metakaolin based polymer mortar mixed with two
different particle sizes of basalt aggregate was prepared. The deformation behavior was studied, when
those was put in 80°C, 2 mol/L NaOH solution curing for 14 days. The composition and microstructure
of raw materials and products were analyzed using XRF, XRD, SEM. The results show that alkali
silicon reaction of basalt is induced in geopolymer. However, the alkali silicon reaction is not
sustainable. The slurry part of geopolymer will form zeolite structure eventually. A large number of
harmful alkali can be absorbed and solid dissolved resulting from the special cage structure.
Consequently, geopolymer material can effectively avoid the harm of alkali aggregate reaction.
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Table 1 Content of cement, metakaolin and Basalt %

w(Si0,) w(ALO,) w(CaO) w(Fe,0,) w(K,0) w(MgO) H:Afl:

KiJe  22.53 529  65.64 326 206 0.00 122
st 52,53 45.42 0.26 0.00 0.00 000 1.79
ZRE 2956 6.71 847 39.12  2.02 2.08 12.04
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Fig. 1 The deformation of the specimen with curing age of
14d
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Fig.2 XRD of geopolymer at curing age of 14 d
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Fig. 3 SEM of the specimen with curing age of 14d and

zeolite
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