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Abstract

This research aims to study the compressive strength of inorganic polymer mortar that satisfies the compressive
strength requirements for normal concrete. The mix proportion was reduced in complexity so the compressive strength
could be contributed in ambient condition. Fly ash was selected as the inorganic polymer-base while the sodium hy-
droxide solution at the concentrations of 10, 12, 14, 16, and 18 molar was used as the liquid portion in the mixture.
The sand to cementitious ratio was fixed at 2.75 for all mixtures. Each mixture was separated into two groups. The
first group was cured in the ambient condition whereas the second cured in an oven at the temperature of 60 degrees
Celsius for 48 hours. Compressive strength of each mixture was investigated at the ages of 7, 28, 60, and 90 days,
respectively. The result showed that compressive strength of ambient cured samples slightly increased at the early
age, whereas the oven one developed faster. However, the ambient cured samples continuously increased through
the testing period and finally moved higher than the oven one after 60 days. Moreover, all mixtures showed enough
compressive strength to be used in normal concrete work although they did not contain sodium silicate solution and

cured under ambient condition.
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Table 1 Chemical composition of Mae Moh fly ash (by
weight)

Chemical compound Amount (%)
MgO 4.00
AI203 19.56
SiO2 37.44
PO, 0.14
SO, 5.07
K0 2.24
CaO 16.18
TiO, 0.46
MnO, 0.11
Fe303 14.62
ZnO 0.02
Zno, 0.04
SrO 0.14
Average particle size (micron) 28.0
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Table 2 Mix proportions of inorganic polymeric mortar

(by total weight of 1000 g.)

NaOH solution
" Fly ash Sand
Symbol ) Amount | Concen- ()
(9) tration
10M 235 118 10M 647
12M 235 118 12M 647
14M 235 118 14M 647
16M 235 118 16M 647
18M 235 118 18M 647

* “A” or “O” would be followed the symbol to represent

“ambient cured” and “oven cured”, respectively
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ambient cured samples
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Figure 3  Compressive strength comparison between
each curing condition for all concentration at
the ages of 7 days
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Figure 4 Compressive strength comparison between

each curing condition for all concentration at
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Figure 5 SEM image of 16M-mixture at the ages of

90 days (cured in oven)

Figure 6 SEM image of 16M-mixture at the ages of

90 days (cured in ambient)
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