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ABSTRACT

The aim of this work was to study the synthesis of geopolymeric materials from
diatomaceous earth (DE). The effects of fineness and calcination temperature of DE,
concentration of NaOH and KOH, Na,O/Al,O, molar ratio, curing temperature and time on the
mechanical properties, microstructure, mineralogical compositions, degree of condensation
defined by Si-O-Si stretching from Fourier Transform Infrared Spectrometry (FTIR) at frequency
of 1200-950 cm and thermal conductivity of the synthesized geopolymer paste were studied. The
results revealed that the optimum calcination temperature of diatomaceous earth is 800 °C. The
increases in fineness of DE and in alkali concentration resulted in an increase in compressive
strength of geopolymer paste. Geopolymer with NaOH activation gave higher compressive
strength than that with KOH. The optimum curing temperature and time were found to be 75 °C
and 5 days. The obtained geopolymeric material had 0.88 g/cm3 of bulk density, 15 kg/cm2 of
compressive strength and 0.30 W/m.K of thermal conductivity. When the Na,O/Al,O, molar ratio
increased to 3.0 with SiO,/Al O, of 13, the compressive strength and bulk density increased to 60
kg/cm2 and 1.5 g/cm3 respectively. XRD diffractogram and IR spectrum indicated that the DE
geopolymer material is composed of amorphous phase containing surface adsorbed water and

some part of inert ingredients originated from the DE.



In the second part, the effect of proportion of DE and rice husk ash (RHA) on the
mechanical properties, microstructure, mineralogical compositions and thermal conductivity of
the geopolymer paste were examined. The incorporation of 40 wt% RHA that changed
SiO,/Al,O, and Na,O/AL O, molar ratios to 22 and 1.7 enhanced the compressive strength to 24

kg/cmz, bulk density to 1.01 g/cm3 and thermal conductivity to 0.32 W/m.K.



