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Raw materials Preparation of geopolymer (paste, mortar)

Brown coal fly ash (class F) - Czech Republic

Mineralogical composition: amorphous (glassy) phase, mullite, Fly ash + Alkaline activator (NaOH + Na silicate (,water glass*) Ms=1.0-1.6, Na20 6- 10%, w=0.30 — 0.40)
quartz, hematite (+ground limestone)

AlL,O; Na,0O K,0 CaO MgO Fe,0O; TIiO, (t+ Silicasand)
205 180 085 589 1,89

Homogenization and filling form mmm) Geopolymeration (80°C, 12 hours, open atmosphere
on the vibration exciter 4 Lm0 e Rl

Silicasand (0-4, 4 -8, 8-16), ground limestone, dolomitic limestone

Storage at temperature of 20 °C and R.H. 35-40%
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- The geopolymer prepared by alkaline activation of brown coal fly ash is a porous body containing an alumino-silicate polymer of the type M,[-(Si-O), — Al - O],,. wH,O.

* Si(3Al) could be identified as the main coordination in the 2°Si NMR MAS spectra; the Si(2-3Al) coordination was less represented. The Si(0Al) coordination is characterized by
a minor representation, which demonstrates an Al penetration into the [SiO,]* network.

» The AlQ*(4Si) coordination was identified in the 2’Al NMR MAS spectra as predominant.

* Na is obviously bonded in the geopolymer structure as Na(H,0O),, and not as Na*. The Na bond in the geopolymer structure is weak and this fact explains the tendency of
geopolymer material to the formation of efflorescences in a humid environment.

*The strength values of the geopolymer fired at temperatures in the range of 200 — 1000 °C attain their maximum at 200 °C; they decline gradually afterwards. The geopolymer
strength after firing is substantially higher than the residual strength of Portland cement. The firing at temperatures below 1000 °C results in structural changes typical for vitreous
materials.

» The Na bond in the structure suffers a fundamental change and, starting from 600 °C, the character of the Na bond is the same as that in glassy materials. The Na leaching
declines in a very significant way after firing at temperatures above 600 °C and the tendency to the formation of efflorescences disappears.

* The addition of Ca-containing agents improves thermal properties of geopolymers.
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