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Influence of portland cement replacement in high calcium fly ash geopolymer paste
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Abstract

This article presents the influence of ordinary Portland cement (OPC) replacement in high calcium
fly ash (FA) geopolymer paste. FA was used to replace OPC at the rate of 5, 10 and 15% by mass of binder.
Sodium silicate (Na,SiO,) and 10 molar sodium hydroxide (NaOH) solutions were used as the alkaline
solution in the reaction. The Na,SiO,/NaOH ratio of 2.0 and the liquid/binder (L/B) ratio of 0.60 were used in
all mixtures. The results of increase OPC replacement, the setting time and compressive strain capacity
decreased while the compressive strength and modulus of elasticity increased. The compressive strength
and modulus of elasticity at 28 days of geopolymer pastes with 15% OPC replacement were 36.7 MPa and

13,300 MPa, respectively.
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Mix Mix proportion (g) NaOH Na,SiO,
Symbol

No. FA OPC (9 (9)

1 Control 100 0 20 40

2 FA5PC 95 5 20 40

3 FA10PC 90 10 20 40

4 FA15PC 85 15 20 40

Physical/Materials FA OPC
Specific gravity 2.61 3.16
Mean particle size, dj, (LLm) 8.5 14.6
Blaine fineness (cmz/g) 4300 3600
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Setting time (min)

Compressive strength (MPa)

Symbol Mix Symbol
Initial Final 7 days 28 days 90 days
Control 30 58 1 Control 16.8 29.6 39.4
FA5PC 27 47 2 FASPC 19.6 317 46.3
FA10PC 20 38 3 FA10PC 20.5 33.9 50.4
FA15PC 15 26 4 FA15PC 20.9 36.7 52.2
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