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Effect of Water — to — solid Ratio and NaOH Concentration on Mechanical Properties of Geopolymer — tailing Mortar
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Abstract: Geopolymer mortar was prepared with gold tailings, fly ash (FA), and ground granulated blast furmace slag
(GGBS). Compression tests, water absorption tests, flowability tests, and mercury intrusion tests were conducted, and the
effects of different water — to — solid (w/s) ratios and NaOH concentrations on compressive strength, water absorption, and
pore structure were investigated. The results revealed that the compressive strength and apparent density first increased and then
decreased as the w/s ratio increased, whereas the water absorption was the opposite. As the NaOH concentration increased, the
compressive strength and flowability first increased and then decreased, whereas the changes in apparent density and water
absorption were not significant. Compared with the samples activated with NaOH concentrations of 2 and 8 mol/L, the former
had a denser pore structure, which resulted in higher compressive strength and lower water absorption.
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Table 1 Particle size distribution of gold tailing / %
0.6~L18mm 0.3~0.6mm  0.15~0.3mm 0.075~0.15 mm <0.075 mm
3 41 31 17 8
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Table 2 Oxide composition of fly ash, slag and gold tailings / %

Ffkd  Si0, ALO; CaO Fe,03 SO; MgO Na,O K, 0 fefesk
LRy 66.1 165 3.7 260 0.10 1.10 4.2 48 —
WK 43.0 23.0 5.6 250 0.8 0.95 — — 3.10
By 34.2 17.6 34.0 1.01 1.62 6.21 — — 0.87
1.2 X7k

L2.1 {5807 8 Sl ad /%
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Table 3 Fly ash - slag — tailings geopolymer mix ratio
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Fig.1 Effect of w/s ratio on compressive strength
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Fig.2 Effect of NaOH concentration on compressive strength
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Fig. 3 Mean value of density at 28 days curing
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Fig. 4 Average water absorption value of 28 — day
geopolymer motar samples
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Fig. 6 Pore accumulation and distribution in
28 — day geopolymer mortar
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