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Effect of Portland cement on physical properties of
bottom ash geopolymer mortar
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ABSTRACT
This article investigates the utilization of bottom ash (BA) in geopolymer material with various
factors of Portland cement ( PC) replacement and liquid alkali to binder (L/B) ratio on physical
properties of geopolymer mortar. This study is used the PC:BA ratio of 0:100, 10:90, 20:80 and 30:70.
The 10 molar of sodium hydroxide and sodium silicate solution are used as the liquid portion in the
mixture. The test results indicate that the increase in PC:BA ratio and L/B ratio affect mechanical
properties geopolymermortar. The setting time of geopolymer mortar decreases with increasing of PC
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replacement. The use of PC to replace BA is significantly affected to the reaction products of
geopolymer matrix. The uses of PC:BA ratio at 30:70 and L/B ratio at 0.9 gives high compressive
strength, which is 16.67MPa. For total porosity and water absorption test, they are decreasedas PC
replacement increases. This resulted is corresponded to compressive strength results of geopolymer

mortar.
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Chemical

compositions BA (%) PC (%)

Si0; 26.17 20.80
AL O3 15.79 4.70
Fe 03 14.21 3.40
CaO 28.51 65.30
MgO 2.98 1.50
NaO 1.05 0.40
K>0 1.43 0.10
MnO 0.12 -

LOI +S0; 9.17 3.80

amsazaoi 1 luminaad To Indwesilsznoudie
amsazae Tndaeylaasen lad (NH) Hnnududu 10
Tua1f wazarsazarolaidoudana (NS) Al

4 1 1 o
pandsznauniuail 1dun Na,O miny 13.45%,

83

Engng.J.CMU.(2017) 24 (3)

SiO.m1nu 32.39% wag H,O miny 54.16%
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Symbol BA PC RS NH NS

@ (@ @ (@ (@
0.6BAOPC 100 - 150 20.0 40.0
0.6BA10PC 90 10 150 20.0 40.0
0.6BA20PC 80 20 150 20.0 40.0
0.6FA30PC 70 30 150 20.0 40.0
0.7BAOPC 100 - 150 233 46.7
0.7BA10PC 90 10 150 233 46.7
0.7BA20PC 80 20 150 233 46.7
0.7FA30PC 70 30 150 233 467
0.8BAOPC 100 - 150 267 533
0.8BA10PC 90 10 150 26.7 53.3
0.8BA20PC 80 20 150 26.7 533
0.8FA30PC 70 30 150 26.7 53.3
0.9BAOPC 100 - 150 30.0 60.0
0.9BA10PC 90 10 150 30.0 60.0
0.9BA20PC 80 20 150 30.0 60.0
0.9FA30PC 70 30 150 30.0 60.0
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