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Abstract

This research studied compressive strength and microstructure of geopolymer exposed to elevated
temperatures. Geopolymer was synthesized from fly ash and activated with 14 molar sodium hydroxide solutions
with constant liquid/ binder ratio of 0.4 throughout the experiment. After 24 hours, the geopolymer samples were
exposed to 40, 100, 200, 400 and 600 degree Celsius with duration times of 30, 60, 90, 120 and 180 min. There were
three types of curing conditions after the exposure to elevated temperature which were : being immersed in water
for a day then air cured (WA), being immersed in water throughout (W) and being air-cured throughout (A).
Microstructures of geopolymer were characterized by optical microscope (OM), Scanning Electron Microscope
(SEM), X-ray Diffractometer (XRD) and Energy Dispersive Spectroscopy (EDS), Fourier Transformed Infrared
Spectrometer (FTIR) and Thermogravimetric Analysis (TGA) techniques and compressive strength was investigated
at the age of 7 and 28 days. The results showed that the compressive strength of geopolymer after exposure to
elevated temperature, increased with increasing curing age. The highest compressive strength was found when
geopolymer was exposed to temperature less than 200 degree Celsius. The compressive strength of geopolymer
also depended on the duration of exposure to temperatures. The compressive strength of the geopolymerincreased
when the duration to exposure of temperature decreased. A study on microstructure of geopolymer showed the
geopolymerization products. The surface areas of geopolymer paste contained silicon, aluminium and sodium
which were characterized by SEM-EDS techniques. In addition, geopolymer sample which were exposed to 200

degrees Celsius had the highest weight change which detected by TGA technic.

Keywords : geopolymer ; fly ash ; sodium hydroxide ; temperature
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A15199 3 3288299t MiNarAaN UWARL AN LML BIFAIDENNLNIT 400 BIANTAITEA WAZNIWANT

WENAARALIAT (400 W)

19 %aeazaesinutn
1 2 3 4 5 6 7
Na 16.30 10.60 10.94 8.90 15.98 8.43 7.44
Al 14.31 14.54 3.59 14.20 13.01 11.02 3.69
Si 15.77 17.41 10.30 17.24 14.67 17.18 14.69
Ca 3.25 6.10 7.72 4.87 4.66 12.06 19.25
Fe - 1.94 5.21 - - - 3.00

o o & s = = co 1 A A = !
AMNN 7 @ﬂﬂmeuNQﬁl@QQiﬂiW@LN@?W']@H’NWLN'W] 400 ANANEALTEA LL@:@%elu'ﬂqﬂqﬁm@’ﬂﬂLQ@q (4OOA)

F19197 4 SerarresininesnenluLAaEAUIMNT8IFI08NIINNT 400 eeAEaTEA Lazer uanIe

RAfALIAT (400A)

219) $asazaesimin
1 2 3 4 5 6 7 8
Na 11.55 8.61 10.29 7.88 9.82 12.81 14.20 10.69
Al 12.21 7.41 8.05 6.43 8.60 11.90 14.07 14.29
Si 14.80 16.18 13.98 11.35 12.96 16.05 15.00 17.25
Ca 8.75 14.31 9.58 18.92 13.91 7.21 2.99 4.79
Fe - 243 3.43 2.7 2.57 - - -
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3.3 anmulanainaalarnmaiia Fourier Transformed Infrared Spectrometer (FTIR)
AN 8 WAL 9 kamanAINlFaInNIRIIade LA le INANETAYENATA FTIR TgaatasiARL 400 — 4000 WAL
650 — 1600 FIBLTUALNAT 10931 INALNBSIININIAINYHN 200 LA 400 B9ANTATEA ATNANAL TAEANTINTN 5 WAAS
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v o a

M7 9 lasaireamnaafiaasalandwesainnisnadauimaia FTIR 209iaat 9 ndutagmumvnil 200 296

Ll a

aTed WUNIAUNAUWMLNATARY 890, 975 UAT 1100 AelTuRiums Tadanselutasnen@ndusinlianuisen

alalnawelswdu (Akira Matsuda et al., Kumar and Kumar, 2011; Clausiet al., 2016) wanal#iiiudn n1sldidna1uiiu
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HENANRENLNNTAUT A umiLaTARY 1440 AelTuRinas ﬁdlmfammﬁmﬁwgﬁqﬁﬁu CO,” anlgLALNAITUD LG
(Na,CO,) iauAaLduATLaLLA(CaCO,) (Jin et al, 2016; Clausiet al., 2016; Lee et al., 2016; Timakul et al.,2016 and
Yun et al., 2016) FVFLN AT AU TAAL 1640 LA 3370 ARLTURLLAT ﬁﬁlm@mﬂﬁmﬁwgﬁqﬁﬁu -OH AN
‘Em@qmm{fﬁ (Jin et al., 2016)

annwd o lassainananiinedilainaweiannismmaneuinaiia FTIR m@WT';fﬂﬁwﬁzﬁ’wfmmmﬁ 400
BNALTALTHA LLfammiﬁumﬂqugﬁqﬁﬁummmiﬂizﬂ@ﬁ‘iﬂiwﬁLN@%ﬁ[ﬁﬁme LQUAAY 890, 975, 1100 WAL 1170 Hid
TR Re Seaanadeeiuntsduresiuss A-O vila Si-0 2129229 HIUTANALAS feanmpdaeiundaiueiiFann
UfmenateInawmelsidu (Akira Matsuda et al., 2014; Kumar and Kumar, 2011 and Clausi et al., 2016) wan< by
dnslfiindudiuduansalaindiwe iR s dundnsnsinduegi ludanaiasiadunansueiesl §ise
alelnAwelnadi uenannildenunisduil A umiaaead 1425 waz 1500 FeITURINAT Tedenadediuntsduae
Wiszaeany CO,” anlapanAfuamn vsauaadanAFuawe (Jin et al, 2016; Clausi et al., 2016; Lee et al., 2016;

Timakul et al.,2016 and Yun et al., 2016) ANEUNIIAUNATUAUNIATARL 1640, 3370 LAY 3780 FAALIURALNAT TIAAAAADY

Aunisdureagiaridu -OH aantuianaeaiy (Jin et al., 2016)

AFINNA 5 AILLLATAAULALIATIAFaNNAR AR89 N AL

AUUUL (cm™) Thgadsn9 219949
stretching of vibration of T-O-Si
890 Akira Matsuda et al., (2019)
(T=Si or Al)
Al-O or Si-O 184 Sanjay Kumar and Rakesh Kumar, (2011)
900-1030
aluminosilicate Marina Clausi et al.,(2016)
Natt Makul and Burachat Chatveera,
1101 Si-O-Si (asymmetric)
(2013)
1380-1500 O-C-0 bonds of CO2'3 Yun Liu et al., (2016)
Mantong Jin et al., (2016)
Marina Clausi et al.,(2016)
1400-1456 .
0O-C-0 bonds of CO, Sujeong Lee et al.,(2016)
Patthamaporn Timakul et al.,(2016)
1640-1649 -OH uaz H-0-H Taianazaaiy Sujeong Lee et al., (2016)
3429-3440 -OH uaz H-0-H Taianazasiy Mantong Jin et al., (2016)
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3.3 NFUATIINGANTINNWNAINTBUAILNNALA Thermogravimetric Analysis (TGA)
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