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Abstract:

Pozzolanic and polymerization reactions of diatomaceous earth (DE) from Lampang
province were studied for the syntheses of lightweight materials. Due to semicrystalline
silica and some clay minerals containing in Lampang diatomaceous earth (LDE), LDE
was, therefore, classified as pozzolanic material. In alkaline environment, silicon and
aluminum ions from LDE are spontaneously dissolved that hence the developments of
various hydrated silicate/aluminosilicate products and geopolymeric aluminosilciate
binders. For the syntheses of lightweight geopolymeric materials, highly siliceous
materials viz. diatomaceous earth (DE) and rice husk ash (RHA) using SiO,/Al,O; ratios
of 13.0-33.5 and Na,O/Al,O; ratios of 0.7-3.0 were studied. The effects of fineness and
calcination temperature of DE, concentrations of NaOH and KOH, DE to RHA ratio,
curing temperature and time on the mechanical properties and microstructures of the
geopolymer pastes were studied. Thermal conductivity of the material was also
measured. The optimum calcination temperature of DE was 800 °C. The increases in
fineness of DE and in alkali concentration resulted in an increase in compressive
strength of geopolymer paste. Geopolymer pastes activated with NaOH gave higher
compressive strengths than those with KOH. The optimum curing temperature and time
were 75 °C and 5 days. The lightweight geopolymeric material with bulk density of 880
_A@\Bw and compressive strength of 1.5 MPa was obtained. The SiO,/Al,O; and



Na,O/Al, O3 ratios of the material were 13 of 1.0, respectively. The incorporation of 40%
RHA that changed SiO,/Al,0; and Na,O/AlL,O; ratios to 22.5 and 1.7 enhanced the
compressive strength of geopolymer paste to 2.4 MPa with only a slight increase of bulk
density to 1,010 xm\Bm. The densification of geopolymer material was dependent on
Na,O/Al, O3 ratio in that its structure was less dense with a decrease in the ratio. For
the syntheses of pozzolanic reaction products, calcinations temperature of DE, Ca(OH),
content, NaOH concentration, curing time and temperature were studied. The
lightweight material made of LDE calcined at 500 °C and Ca0/SiO, molar ratio of 0.3
and cured at 130 °C for 6 hours has compressive strength and bulk density of 10 MPa
and 870 _6\3&. Considered in terms of mechanical and thermal properties, LDE as
starting material for lightweight material production was more favorable to pozzolanic

reaction than polymerization reaction in all cases.

Keywords : Diatomaceous earth, Hydrated lime, Pozzolanic reaction, Calcium silicate

hydrate, Polymerization, Zeolite-like structure



