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Abstract This study was started to investigate why autoclave curing (AC) specimen showed an improvement in compressive
strength after immersion in water for a long time, although AC specimen did not showed a high initial compressive strength
unlike our expectations. Distilled water and alkaline solutions were used for immersion and three different curing methods
were engaged. It was expected that the compressive strength would be improved after immersion in alkaline solutions;
however, there was little difference in compressive strength after 21 day immersion because both new crystallites produced
by additional geopolymerization and expansion caused by the alkaline aggregate reaction may prevent the additional
improvement in compressive strength. It was concluded that in order to secure the long-term commonality and underwater
stability of the geopolymers, it is desirable aging geopolymers while immersing it underwater for more than 21 days after
curing using an autoclave.
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Fig. 1. Schematic diagram of experimental procedures.
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Fig. 2. Compressive Strength and density of specimens cured

at three different curing method and four different immersion
solution (3 day).
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Fig. 3. Compressive Strength and density of specimens cured
at three different curing method and four different immersion
solution (7 day).
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Fig. 5. pH change according to the immersion time up to 21 days in three different curing conditions. (a) in distilled water immer-
sion and (b) in 14 M alkaline solution immersion.

]
) 2 )
E % e i 0
o~

£ £
'_e 04 :‘ 60 4 _e 04
= =
£.] i) £.]
3 S S
z 204 . - 20 E:o.
] ]
g o = 0 g 0

100 0 =
£ £ 8
B o B o B
[~ [=d [
£, £, £,
£ £ i
z z z o
B ] ]
£ o] e kR

20 © @ 0 20 Py © ) 20 © @ 0
Angle 26) Angle 26) Angle 26)

Si dudge 0.SWe %% Oven drv 2 1dav Alkahne immers wa Si dudee 0.3WeL % Astoachive 21dav A Ralme mmaswon Si dudae 0.SWE % AC - OD24b 121dav A Ralme mmason
10 100 100
=z = =
= = =
B B w] B ]
e e e
£ £ £
) 4 “ “ 4 “ w4
- - 2
o -~ "
g 40+ E 40+ E 404
S S S
> 20 >, 20 &, 20
£ £ £
£ £ £
= 0 = o4 = o4
- - -
20 M @ M
Angle 26)

Fig. 6. XRD patterns of lightweight geopolymers in various curing and immersion conditions. XRD patterns of (a) OD, (b) AC,
and (c¢) AO specimens before immersion. XRD patterns of (d) OD, (e) AC, and (f) AO specimens after 21 d immersion in distilled
water. XRD patterns of (g) OD, (h) AC, and (i) AO specimens after 21 d immersion in 14 M alkaline solution.
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Fig. 7. FT-IR spectrum of lightweight geopolymers in various curing and immersion conditions. FT-IR spectrum of (a) OD, (b) AC,
and (c) AO specimens before immersion. FT-IR spectrum of (d) OD, (e) AC, and (f) AO specimens after 21 d immersion in distilled
water. FT-IR spectrum of (g) OD, (h) AC, and (i) AO specimens after 21 d immersion in 14 M alkaline solution.
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Fig. 8. SEM cross-sectional view of the geopolymer specimen cured in autoclave and dried in a oven for 24 h after 21 d immersion
in 14 M NaOH solution.
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