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A STUDY OF COMPRESSIVE STRENGTH AND SULFURIC ACID
AND MAGNESIUM SULFATE RESISTANCES OF GEOPOLYMER
MORTAR MADE FROM LOW CALCIUM FLY ASH BLENDED WITH
HIGH CALCIUM FLY ASH
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ARTICLE INFO: ABSTRACT:

Received:August 30, 2018 This research studied the compressive strength, sulfuric acid resistance and
Received Revised Form: loss of compressive strength due to magnesium sulfate attack of geopolymer
October 3, 2018 mortar made from low calcium fly ash blended with high calcium fly ash at
Accepted: October 10, 2018 the rates of 15%, 25%, and 35% by weight of binder. Liquid to binder ratio

of 0.60 by weight and NaOH concentration of 8 Molar were used. The
compressive strength of geopolymer mortar was determined at the ages of 7,
28, 90, and 180 days. Weight loss of geopolymer mortar due to 3% of
sulfuric acid solution (pH=0.5) was determined. Loss of compressive
strength due to 5% magnesium sulfate solution was also investigated. The
result showed that the compressive strength of geopolymer mortar increased
with the increasing of high calcium fly ash content. Weight loss of
geopolymer mortar due to sulfuric acid attack and loss of compressive
strength due to magnesium sulfate attack also increased when high calcium
fly ash increase. Therefore, the optimum replacement of low calcium fly ash
by high calcium fly ash was 25% by weight of binder.
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Chemical Composition (%) LFA HFA
Silicon dioxide (SiO,) 60.2 27.9
Aluminum oxide (ALOs) 24.0 14.4
Ferric oxide (Fe,O,) 4.8 15.6
Calcium oxide (CaO) 2.6 279
Magnesium oxide (MgO) 0.6 2.2
Sodium oxide (Na,O) 0.6 1.9
Potassium oxide (K,0) 1.7 2.8
Sulfur trioxide (SO5) 0.4 71
Loss on ignition (LOI) 5.1 0.2
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Properties Result Unit
Sodium oxide (Na,O) 16.22 % (w/w)
Silicon dioxide (SiO,) 34.88 % (w/w)

Mole ratio (Na,O : SiO,) 1:2.22 -
Specific gravity (At 20 1.642 -
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Vi LFA HFA Sand NaOH Na,SiOs SP (%)
100LFA 100 - 275 40 20 17 112
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Compressive Strength (kg/cmz)

M 7 days 28 days 90 days 180 days
100LFA a6 98 167 196
85LFA 48 113 206 255
75LFA 62 139 277 305
65LFA 83 160 304 317
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