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Abstract

This paper presents microstructure of blended cement paste containing palm oil fuel ash. Palm
oil fuel ash (POFA) was ground to obtain two finenesses: one was the same size as Portland cement type
I and the another one was smaller than the cement. The Type I Portland cement was replaced by POFA at
0%, 20%, and 40% by weight of binder. A water to binder ratio (W/B) of 0.35 was used for all blended
cement paste mixes. The amorphous of ground palm oil fuel ash by Rietveld method, compressive strength,
thermogravimetric analysis, pore size distribution of blended cement paste were investigated. The results
showed that the ground palm oil fuel ash was an amorphous silica material. The compressive strengths of
the blended cement pastes containing coarse POFA were lower than that of OPC cement paste. Blended
cement paste with high fineness POFA had a higher compressive strength than that of coarse POFA. The
blended cement pastes containing 20% of POFA with high fineness had the lowest total porosity. The
Ca(OH), contents of blended cement paste containing POFA decreased with the increasing replacement
of POFA and they were lower than those of the OPC cement paste. In addition, the critical pore size of
blended cement paste containing POFA was lower than that of the OPC cement paste. The incorporation
of high fineness POFA in to cement paste decreased the critical pore size of blended cement paste more

than that with coarse POFA.
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Mix No Symbol OoPC G1POFA G2POFA w/B
1 OPC 100 - - 0.35
2 20G1POFA 80 20 - 0.35
3 40G1POFA 60 40 - 0.35
4 20G2POFA 80 - 20 0.35
5 40G2POFA 60 - 40 0.35
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Chemical composition (%) OPC G1POFA G2POFA
Silicon dioxide (SiO,) 20.8 54.0 55.7
Aluminum oxide (Al,O,) 47 0.9 0.9
Iron oxide (Fe,O,) 3.4 20 20
Calcium oxide (CaO) 65.3 129 125
Magnesium oxide (MgO) - 49 51
Sodium oxide (Na,O) 0.1 1.0 1.0
Potassium oxide (K,0) 04 135 119
Sulfur trioxide (SO,) 27 4.0 29
Loss on ignition (LOI) 09 37 47
SiO, + Al,Os+ Fe,0, - 56.9 58.6
Quantitative XRD, Rietveld
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Compressive strength (MPa)

Normalized compressive strength (%)

Mix Symbol
7 days 28 days 60 days 90 days 7 days 28 days 60 days 90 days
1 OPC 53.0 75.0 84.6 99.1 100 100 100 100
2 20G1POFA 483 72.0 84.6 102.0 91 96 100 103
3 40G1POFA 41.0 61.5 72.8 88.1 77 82 86 89
4  20G2POFA 51.9 77.3 92.2 109.6 98 103 109 111
5 40G2POFA 44.0 66.5 786 941 83 89 93 95
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