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Abstract

This research has proposed to investigate the basic properties of oil palm ash in order to

utilize as backfill materials by using x-ray fluorescence (XRF) technique to analyze the elements,
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compressive strength, and density of mortar containing bottom ash from oil palm. In this
experiment, cement was used as a supplementary material at 5, 10 and 15 % by weight for oil
palm bottom ash, which was controlled in particle size distribution in various conditions, i.e. no
incubation, and incubations at 7 and 28 days. The results of the analyses and experiments showed
that oil palm bottom ash contained 26.71 % calcium oxide, resulting in pozzolan materials. The
compressive strength was increased when adding cement. The oil palm bottom ash replacement
with cement containing 15 % by weight at 28-day incubation has a compressive strength of 2.10
MPa. Besides, the increase in cement ratio affects the increase in the density of mortars. The density
of oil palm bottom ash replacement with cement containing 15 % was 5605.10 kg/m’. The
development of compressive strength of mortar at 28-day incubation will increase when the
percentages of cement replacement in oil palm bottom ash increased. The compressive strength

of mortar increases as the curing time increases.

Keywords: bottom ash; backfill materials; oil palm; compressive strength
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Table 1 Mortar components mixing

% Cement Cement (g) Top soil (g) Bottom ash (g) Water (g)
5% 11.5 161.0 57.5 41.0
10 % 23 161.0 46.5 41.0
15 % 34.5 161.0 34.5 41.0

Table 2 The chemical composition of ash from

oil palm
Chemical composition b Cherr.wi.cal
composition
Sodium oxide (Na,O) 3.25+0.01
Magnesium oxide (MgO) 7.61+0.01
Aluminum oxide (ALO,) 0.16+0.03
Silicon dioxide (SiO,) 7.13+0.01
Phosphorus pentoxide (P,Os5) | 7.97+0.03
Sulphur trioxide (SO,) 3.51+0.02
Potassium oxide (K,0) 1.85+0.05
Calcium oxide (CaO) 26.71+0.01
Ferric oxide (Fe,O5) 0.18+0.01
Strontium oxide (SrO) 0.05+0.04
Others 2.62+0.02
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Table 3 The cost of mortar

Prices: Mortar 1 unit (Bath)
Cost data
A5 Al10 Al15
Cement 2.95 3.50 4.20
Top soil 0.91 0.91 0.91
Bottom ash - - -
Water 0.02 0.02 0.02
Total 3.88 4.43 5.13
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