Accepted Manuscript

The properties of fly ash based geopolymer mortars made with dune sand

S. Chuah, W.H. Duan, Z. Pan, E. Hunter, A.H. Korayem, X.L. Zhao, F.
Callins, J.G. Sanjayan

PATA

IN BRIEF

PII: S0264-1275(15)30926-6

DOI: doi: 10.1016/j.matdes.2015.12.070
Reference: JMADE 1094

To appear in:

Recelved date: 27 July 2015
Revised date: 5 December 2015
Accepted date: 14 December 2015

Please cite this article as: S. Chuah, W.H. Duan, Z. Pan, E. Hunter, A.H. Korayem, X.L.
Zhao, F. Collins, J.G. Sanjayan, The properties of fly ash based geopolymer mortars made
with dune sand, (2015), doi: 10.1016/j.matdes.2015.12.070

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.matdes.2015.12.070
http://dx.doi.org/10.1016/j.matdes.2015.12.070

The Properties of Fly Ash Based Geopolymer Mortars Made with Dune Sand

S. Chuah®, W.H. Duan?, Z. Pan®*, E. Hunter®, A. H. Korayem®, X.L. Zhao?, F. Collins® and J.
G. Sanjayan®

& Department of Civil Engineering, Monash University, Clayton, Victoria, Australia, 3800

® Institute for Infrastructure Engineering, University of Western Sydney, Kingswood, Australia, 2747

° Department of Civil Engineering, Iran University of Science and Technology, Tehran, Iran, 1684613114
Y Institute for Frontier Materials, Deakin University, Geelong Waurn Ponds, Australia, 3216

*Faculty of Engineering & Industrial Sciences, Swinburne University of Technology, Hawthorn, Victoria,

Australia

Keywords: Microstructure; Compressive Strength; Elastic Moduli; Aggregate; Alkali
Activated Cement

ABSTRACT
This paper reports the properties of fly ash based geopolymer mortars made with dune sand.
The geopolymer mortars of different cation type, namely sodium based (Na), potassium
based (K) and a mixed Na/K, were prepared with Dune Sand (DS) and River Sand (RS). The
corresponding geopolymer pastes were also prepared. A series of tests including compressive
strength, modulus of elasticity, splitting tensile strength, microanalysis (using scanning
electron microscopy), porosity (using mercury intrusion porosimetry), sorptivity and air void
(using section analysis method) were carried out. The results showed a strong correlation
between strength and porosity of geopolymeric materials. The addition of DS had influences
on the chemical compositions and physical properties of geopolymers mortars. These
influences were dependent on the type of cation. Based on the results of mechanical
properties, DS can be utilised as the fine aggregate for the production of geopolymer based

construction material.
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