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A Study on the Compressive Strength of Geopolymer Containing Oil Palm Ash
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Abstract

The study of compressive strength of geopolymer containing oil palm ash compared to standard mortar. The mixing
proportions of ash to liquid by 1 : 1 with molar concentration substances of 10 and 15. The specimens were treated in an
autoclave at 65°, 75°, and 85° C for 1, 3, 7, 14 and 28 days. Ratio of the sodium silicate, sodium hydroxide was 1 : 1.

The results showed that the chemical properties of the oil palm ash for producing geopolymer did contain Class N
pozzolanic materials, the standards of ASTM C618. The best compressive strength of geopolymer from the mixing proportion of
oil ash to liquid by 1 : 1 with 10 molar concentrations at 65° C for 28 days. When the comparison was made on the compressive
strength between the standard mortar and geopolymer. It was found that the standard mortar had better compressive strength
than geopolymer. Overall, the compressive strength of the geopolymer at the ages of 7 to 28 days exhibited a minimum

compressive strength development.
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Figure 1 SEM image x100 and x1000 of Oil Palm Ash
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Table 1 The chemical composition of the Various Material

Percent by weight (%)

Oxide Cement Mea Moh Oil Palm rice husk * Oil Palm
Silica fume
Type 1 Fly Ash Ash ash Ash
Sio, 20 48 65 92 90 53.05
ALO, 5 26 3 0.7 0.5 13.06
Fe,O, 3 10 2 1.2 2.0 1.05
Ca0 60 5 6 0.2 0.5 7.99
MgO 1.1 2 3 0.2 0.2 5.23
SO, 24 0.7 0.4 - 1.5 2.22
Other oxides 1.5 1.3 7 2.6 - -

Lol 2 3 10 - 4.7 10.84

* The oil palm ash used in the experiments
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Figure 2 Fresh and Hardened Geopolymer Mortar
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Table 2 Compressive Strength Result

Intensity Temp. Compressive Strength (ksc)
Material
Molar °c Age 1 day Age 3 day Age 7 day Age 14 day Age 28 day
Cement Mortar - - 147.06 182.72 1551 221.14 239.32
10 65 70.71 95.50 97.88 101.59 101.78
10 75 93.19 94.95 112.69 114.52 116.59
Geopolymer
10 85 94.97 95.50 97.88 101.59 101.78
Mortar
15 65 72.44 73.34 78.01 83.36 89.79
Oil Palm Ash
15 75 70.73 73.79 78.76 78.98 80.91
15 85 114.76 131.33 139.92 143.45 146.62
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Figure 3 Compressive strength of various mixes
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