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Fly Ash and Bio-mass Ash Based Geopolymer Pastes II : Relationship between

Rate of Reaction and Compressive Strength
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Abstract

This research paid attention on the reactivity rate of monomers
(fly ash and rice husk bark ash, FA and RHBA, respectively) in
geopolymer paste. It is called geopolymerization, sometimes. The
experiment was based on the chemistry hypothesis that alkali-reacted

monomer was easily dissolved in a mild acid whereas the unreacted

monomer was rarely dissolved. Picric acid was employed as the media

in this experiment to recognize the amount of reacted monomer which
in turn, the rate of geopolymerization could be calculated.

The results revealed that the rate of geopolymerization did not
depend on water to binder ratio (w/b). Pastes with w/b of 0.28 and 0.42
showed the same rate of reactivity. However, w/b affected to
microstructure and compressive strength of paste. The paste with higher
w/b weakened microstructure and resulted on the lower compressive
strength. Moreover, it was found that the FA particle was more reactive
than that of RHBA. There was no different in compressive strength
when NaOH between 14 and 18 molars were used. Finally, elevated
curing temperature at 60 °C for 24 hours could accelerate the rate of
reactivity which enhanced high compressive strength of the paste in

short time.
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Mix Proportion (g.)

MIX ID.
RHBA  FA  Na0SiO, NaOH
65FA00 18M (2.5) 650 - 250 100
65FA100 18M (2.5) - 650 250 100
55FA40 18M (2.5) 330 220 321 129
65FA40 18M (2.5) 390 260 250 100
65FA40 18M (2.5) (H) 390 260 250 100
65FA40 14M (0.5) 390 260 117 233
65FA40 14M (2.5) 390 260 250 100
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Compressive Strength (ksc)

Symbol 3 7 14 28
Days Days Days Days

65FA00 18M (2.5) - - - -
65FA100 18M (2.5) 109 170 257 340
55FA40 18M (2.5) 61 177 209 287
65FA40 18M (2.5) 243 335 409 510
65FA40 18M (2.5) (H) 492 492 549 560
65FA40 14M (0.5) 8 69 160 218
65FA40 14M (2.5) 254 346 394 464
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Degree of Polymerization (%)

MIX ID.

0 1h 6h 1d 2d 7d 28d
65FA00 18M (2.5) 13.29 30.70 31.52 31.58 37.96 39.10 40.20
65FA100 18M (2.5) 23.47 36.44 41.51 55.44 61.46 63.83 65.21
55FA40 18M (2.5) 13.34 17.31 22.86 28.59 35.15 37.24 38.23
65FA40 18M (2.5) 15.57 22.93 28.86 32.14 33.31 35.36 46.25
65FA40 18M (2.5) (H) 15.57 22.93 28.86 32.14 41.25 48.73 55.25
65FA40 14 M (0.5) 8.11 12.22 20.74 25.82 31.32 35.50 36.24
65FA40 14M (2.5) 15.56 18.41 21.50 28.53 32.77 33.32 36.44
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