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A Study on Properties of Geopolymer Mortar
Made from Fly Ash Incorporated Natural Zeolite

Tanakorn Phoo-ngernkham ' and Theerawat Sinsiri *

Suranaree University of Technology, Maung, Nakhonratchasima, Thailand 30000

Abstract

This article presented properties of geopolymer mortar using fly ash and natural zeolite as a binder.
The fly ash was replaced by natural zeolite at the rate 0, 60, 80, and 100% by weight. Sodium silicate
(Na_SiO,) and sodium hydroxide (NaOH) solutions were mixed together and then used as a liquid portion
in the mixture in order to activate the geopolymerization. The ratios between Na,SiO, and NaOH were
varied, namely, 0.5, 1.0, 1.5, 2.0, and 2.5 by weight whereas the liquid/binder ratios of 0.40, 0.50, 0.60, and
0.70 by weight were used. In addition, the NaOH concentrations of SM, 10M, 15M, and 20M were also
used as variables. Each mixture was separated and cured in the oven at the temperature of 75°C for 24 h.
Flowability and setting times of all fresh geopolymer mortars were investigated. Additional, the compres-
sive strength was tested at the ages of 7, 14, 28, and 60 days.

The results revealed that the mixture having Na SiO,/NaOH of 1.5-2.0, 15M of NaOH concentration
and 75°C of curing temperature, showed a compressive strength ranged between 240-940 ksc which high
enough for using as normal and high strength concretes. Additionally, the compressive strength of geopolymer
mortar obviously increased at early age. However, at the later age, it slightly increased or did not increase
at all for some mixtures. Furthermore, the replacement of natural zeolite at the rate of 60% by weight were

well-suited for both compressive strength and workability.
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Materials Sio, ALO, Fe,O, ca0 SO, Lol
FA 43.87 26.33 10.81 12.69 274 1.23
NZ 75.32 10.28 2.66 3.95 1.20 1.41




34 715 19IVsuazmUN 895, T9 34 atfuf 1 wnsian - Juian 2554

A9 2 A aAnemanwaesd quse

Physical properties NZ FA Sand
Specific gravity 2.28 2.41 2.69
Bulk density (kg/ms) 440 973 1,625
Median particle size (LLm) 16.17 17.60 -
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Mix Proportion (g)

Mix ID.

FA NZ Sand Na,SiO, NaOH  S/A*
15M-FA100-1.5 400 - 600 120 80 1.67
15M-FANZ60-1.5 160 240 600 120 80 3.75
15M-FANZ80-1.5 80 320 600 120 80 5.12
15M-FANZ100-1.5 - 400 600 120 80 7.33
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Na,SiO,/NaOH

Mix Proportion (g)

ratios Binder Sand Na,Sio, NaOH
0.5 400 600 66.7 133.3
1.0 400 600 100.0 100.0
1.5 400 600 120.0 80.0
2.0 400 600 133.3 66.7
2.5 400 600 142.9 571
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