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Abstract

This article reports the use of calcium carbide residual (CCR) to replace bottom ash (BA) as
precursors for the manufacturing of geopolymer mortar. Setting time, strength development, mineral
composition and molecular structure of the geopolymer material were studied. BA was replaced by CCR
at 0, 10, 20, and 30% by weight of binder. Sodium silicate (NS) and 10-molar sodium hydroxide (NH)
solutions were used as liquid alkaline in all mixes. Constants NS/NH ratio of 2.0, liquid/binder ratio
of 0.7, sand to binder ratio of 1.5 and ambient-temperature curing were used in all cases. The results
showed that the setting time of BA geopolymer mortar decreased while the compressive strength of BA
geopolymer mortar increased as CCR replacement ratio increased. The CCR replacement at 30% gave the
highest strength development of geopolymer material. The results belonging to the mineral composition
and molecular structure of the geopolymer pastes corresponded with the compressive strength behavior
results. This is because the use of CCR to replace BA can enhance the production of the reaction products

within the geopolymer system.
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AN 1 a9AUISTNaUNANMINATTaaLEAUAILaTINLAaLEENAS IR

Materials SiO, Al,O, Fe,0, CaO MgO K,0 Na,0 P,0, TiO, MnO SO, LOI
BA 2617 1579 1421 2851 298 143 1.05 025 031 012 150 7.68
CCR 594 342 - 8614 036 010 039 - - - 087 279
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AN 2 ARTEIUNENIBIETUANT lanpANESNaSNS

Mixture BA () CCR (g) RS (g) NH (g) NS (g)
0.7BAOCCR 100 - 150 23.3 46.7
0.7BA10CCR 90 10 150 23.3 46.7
0.7BA20CCR 80 20 150 23.3 46.7
0.7BA30CCR 70 30 150 23.3 46.7
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