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Abstract

This research aimed to study the effect of temperature curing and sodium hydroxide
(NaOH) concentrations on compressive strength of fly ash-based geopolymer mortar. The
geopolymer mortar was prepared from Mae Moh fly ash with sodium silicate (Na,SiO,) and sodium
hydroxide (NaOH) solution. The concentration of NaOH was varied at 10, 12, 14, 16 and 18 molar.
River sand was used as an aggregate. The geopolymer mortar cube speciments of 50x50x50 mm’
were cast for compressive strength test at 7, 14, 28 and 60 days. The samples were air cured at
room temperature, 30 °C, 65 °C and 90 °C for 48 hours and continuous curing in air until the age
test. The results showed that the compressive strength of geopolymer mortar increase with the
increase in NaOH concentration as high as 16 molar. The increase in temperature curing as high as
65 °C result in increased compressive strength but they were found to decrease when the

temperature curing was up to 90 °C.

Keywords: Geopolymer mortar, Fly ash, Compressive strength, Temperature curing, NaOH

concentration
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517 2.4 jvegoymaveud it uEuINULLIEN 1d9INMSINILY Pulverized Coal (1Styay, 2547)

3. ﬂ”ISLNTﬂ’JTJJ%}’EJUﬁW

a

o o a A .1 .
m3nanuiouduilumsmnlwamuogon ladiua (Fluidized-bed Combustion) gaingil
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‘]J‘I?I 2.5 iﬂ"’llfﬂﬂ’f)uﬂ"lﬂéll’f)\iLﬂ?ﬂTHWHﬂWﬂLLlllll"luVl]lﬂﬁ]"Iﬂf‘ﬂiWﬂLL‘U‘]J Fluidized-bed (‘]Efllflﬂ 2547)
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250 —850 C
2FeS, ———> 2FeS+S, (2.3)
>850 C
5FeS+8,+10.500, — >  Fe20, + FeO.Fe,0, + 7SO0, (2.4)

o
1000 —1650 C

Fe, 0, ltag FeO.Fe,0, —m> wmanoon lealudmiifuuduad (2.5)

! I Y
2. uaa'ledlasuilunnadeneonlas (Ca0) nazioulelasd (Caso,) seaums
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>850 C
CaCO, — > CaC+CO, (2.6)
>850°C
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a 2 { < 7 7
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AUt — e (2.8)
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2.2.8 Ufnsenlos Tearuveudiniuiu (Pozzolanic Reaction) (USyan Iuailszieady uagdo 2193h

v d

NNYNQ, 2547)

Y a v @ ~ s A o aan
AIMNUFINITOUDUDIDIUTI Y 1‘1!ﬂ"lﬁi'JllG]3ﬂ1JLlﬂalcﬁﬂllllaﬂﬁﬂﬂllcﬁﬂl‘WQﬂWﬂgﬂﬁﬂTﬂ@“ﬁI“ﬁaWH

@

49! [l = Y a A Y A Ao = aaa a d%l v 1
VWUHBYNUANNAZLIDIAUVDUDTIDIUNU AD Lﬂ'li]?‘li‘ﬂﬂ‘ﬂﬂﬂ'ﬂlla%mﬂﬂll'lﬂﬂaﬂiﬂ?i]%l,ﬂﬂellullﬂﬁ?ﬂ’ﬂ

[
a ~

Y = 9 [ o = o Y A AA A 9 4 o d
IDIDTIUARUNUANUASIDYIAUDYNI uaﬂu‘nmmmmﬂmmmuwumnﬂsu1msaaazmmmsmumﬂ

v A v

wiimawaumasld lwunu anuhlumsihl§aserdes Taawannsodala lasldmariimng
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Strength Activity Index with Portland Cement = [E] x 100 (2.12)
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il f] N381 Silicate Hydration

208 + 6H,0 > CSH +3Ca(OH), (2.13)

2C,S + 6H,0 » CSH +3Ca(OH), (2.14)
Ugnsetloes Teariin

Fly Ash + Ca(OH), + H,O ——— CSH (2.15)

CSH = 3Ca0.28i0,.3H,0 = Calcium-silicate-hydrate

2.3 lafenlansenlea (Sodium hydroxide (NaOH))
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Effect of temperature curing on compressive strength of fly ash-based geopolymer

mortar
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Abstract

This research aimed to study the effect of temperature curing and sodium hydroxide (NaOH)
concentrations on compressive strength of fly ash-based geopolymer mortar. The geopolymer mortar
was prepared from Mae Moh fly ash with sodium silicate (Na,SiO3) and sodium hydroxide (NaOH)
solution. The concentration of NaOH was varied at 10, 12, 14, 16 and 18 molar. River sand was used
as an aggregate. The geopolymer mortar cube speciments of 50x50x50 mm3 were cast for
compressive strength test at 7, 14 and 28 days. The samples were air cured at room temperature, 30
0C, 65 °C and 90 °C for 48 hours and continuous curing in air until the age test. The results showed
that the compressive strength of geopolymer mortar increase with the increase in NaOH concentration
as high as 16 molar. The increase in temperature curing as high as 65 °C result in increased

compressive strength but they were found to decrease when the temperature curing was up to 90 °C.

Keywords : Geopolymer mortar, Fly ash, Compressive strength, Temperature curing, NaOH

concentration
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Silicon Dioxide, SiO, (%) 32.10
Aluminum Oxide, Al,O3 (%) 19.90
Iron Oxide, Fe,O3 (%) 16.91
Calcium Oxide, CaO (%) 18.75
Magnesium Oxide, MgO (%) 3.47
Sodium Oxide, Na,O (%) 0.69
Potassium Oxide, K,O (%) 2.38
Sulfur Trioxide, SO (%) 2.24
Loss On Ignition, LOI (%) 0.07
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ALY (arinniin)
W% | n9318 | NaOH | Na,0:SiO;,
10-M 1 2.75 | 0.218 0.433
12-M 1 275 | 0.218 0.433
14-M 1 275 | 0.218 0.433
16-M 1 275 | 0.218 0.433
18-M 1 275 | 0.218 0.433
~ o v o = a & Cov &
A19191 3 Madaavasdlanafiuasuasens
e e ) Sounsrinassaniony 28 T
nadaa (NN/ay’) 0 e
WISUAY 7 %
8% y . Unfiaonnd Unfiaonnd Unfiaomnd
HuNaunnlnay " " ! R
ALY v 30 @ 65 o 90 e aunndl | 30 65 90
7 | 14 | 28 14 | 28 14 | 28 14 | 28 A9 S | O | Ca
W] | | W AW | A% | W] W W | B |
10-M | 116 | 151 | 205 | 140 | 160 | 181 | 189 | 221 | 310 | 113 | 132 | 170 177 129 | 164 | 150
12-M | 140 | 194 | 242 | 162 | 208 | 263 | 211 | 222 | 333 | 117 | 124 | 189 | 473 | 162 | 144 | 162
14-M | 143 | 201 | 257 | 166 | 243 | 248 | 217 | 280 | 351 | 137 | 159 | 172 | 180 | 149 | 166 | 126
16-M | 172 | 258 | 272 | 234 | 256 | 280 | 230 | 282 | 346 | 149 | 172 | 234 | 458 | 120 | 150 | 157
18-M | 149 | 209 | 246 | 193 | 236 | 266 | 203 | 257 | 326 | 164 | 169 | 199 | 15 | 138 | 170 | 121
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