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ABSTRACT

This research aimed to study the effect of rice husk ash (RHA) addition on
compressive strength of cement mortar using RHA from brick factory in Chiang Rai. Grinding
RHA in a pot mill for 0.5 1 and 1.5 h resulted in reduction of particle size to 78, 50 and 34 [lm,
respectively. These RHA powders were added into ordinary portland cement(OPC) mortar in the
ratio of 0-40 wt% with 10 wt% interval and cured for 1 7 14 28 and 56 days after casting. It was
found that adding RHA by 10-20 wt% increased compressive strength of the cement mortar while
further increase RHA to 30-40 wt% resulted in decreased compressive strength comparing with
ordinary cement mortar. Decreasing particle size of RHA tended to increase compressive strength
value of the modified cement mortar. Using 34 [Am RHA, compressive strength of modified
cement mortar was higher than that of OPC at all composition except at 40 wt%. The maximum
compressive strength value of 162.8 kg/cm2 was obtained from cement mortar added with 20 wt%
RHA having particle size of 34 |[Am and cured for 56 days. X-ray diffraction analysis showed that

increasing RHA content resulted in decreasing of Portlandite. This was probably due to the reaction



between Portlandite and RHA to obtain calcium silicate hydrate which contributed to the increasing of

compressive strength of supplementary cement mortar.

Keywords: Cement / Cement-Mortar / Rice Husk Ash / Rice Hush Ash Addition / Particle size of

Rice Hush Ash
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Calcium Oxide CaO 63 - 65
Silicon Dioxide Si0O, 20-22
Aluminum Oxide Al O, 5.1-6.0
Ferric Oxide Fe,O, 3.0-32
Sulfer Trioxide SO, 20-1.6
Magnesium Oxide MgO 14-1.5
Total Alkaline NaOH+KOH 0.82-1.00
Loss on Ignition 0.6-2.0
Free Lime Ca(OH), 0.5-1.0
Insoluble residue 0.1-0.5
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Tricalcium Silicate 3Ca0.Si0, : (C,9) 45.0-54.1
Tricalcium Aluminate 3Ca0.AL, 0, : (C,A) 10.8-11.0
Tetracalcium Aluminoferrit 4Ca0.AlL0,.Fe,0,: (C,AF) 8.0-91

Calcium Sulphate CaSO, 3.1
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sHage 19U 7 14 U 28 U 56 U
(kg/cmz) (kg/cmz) (kg/cmz) (kg/cmz) (kg/cmz)
Std. 25.5 71.4 97.1 108.1 128.3
L10 24.4 66.0 82.3 105.4 118.7
L20 153 56.9 66.6 80.5 93.9
L30 8.6 38.6 56.1 71.6 85.4
L40 6.6 41.1 57.2 73.2 87.6
M10 22.2 88.3 113.0 128.3 146.1
M20 16.2 73.7 98.0 107.6 120.5
M30 9.9 70.6 89.6 111.1 127.3
M40 6.7 56.7 75.9 82.3 90.9
S10 30.4 105.0 130.8 139.5 161.3
S20 26.3 104.2 124.5 141.5 162.8
S30 154 82.1 106.8 116.3 153.5
5S40 11.1 69.5 88.0 100.9 124.2
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Name and formula

Reference code: 01-086-0174
Mineral name: Calcite, syn
ICSD name: Calcium Carbonate
Chemical formula: Ca(CO3)
Stick Pattern
Intensity [96]
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Ref. Patflern: Calcite, sywn, 01-086-0174
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Name and formula

Reference code: 00-004-0733
Mineral name: Portlandite, syn
PDF index name: Calcium Hydroxide
Chemical formula: Ca (OH )

Stick Pattern

Intensity [%]
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Uiy Ref. Pattedn: Fortlandite, syn, 00-004-07 33
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Name and formula

Reference code:
Mineral name:
PDF index name:

Chemical formula:

Stick Pattern

Intensity [%]
100

00-041-1451
Ettringite, syn
Calcium Aluminum Sulfate Hydroxide Hydrate

CagAly. (SO,)3 (OH )15 .26H,O
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Ref. Fattern: Ettringite, syn, 00-041-1451
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