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Mechanical Properties of Fly Ash-based Geopolymer Mortar with
Electric Oven Curing

under Sodium Sulfate and Magnesium Sulfate Attacks

Winai Homsriprasert1 and Burachat Chatveera™

Thammasat University, Rangsit Campus, Khlong Luang, Pathum Thani 12120

Abstract

This research aimed at studying the durability of fly ash-based geopolymer mortar with electric
oven curing under sodium sulfate and magnesium sulfate attacks. The study of the influences of Na,SiO;-to-
NaOH (NS/NH) ratio by weight and fly ash-to-alkali solution (FA/AS) ratio by weight on the compressive
strength involved immersion of a sample for a period of 180 days into 5% by weight solutions of sodium
sulfate and magnesium sulfate. Moreover, the study of geopolymer mortar characteristics in water and when
incubated at room temperature was performed. The results revealed that the compressive strength of mortar
increased at increased Na,SiO;-to-NaOH (NS/NH) ratio by weight when the mortars were immersed in
sodium sulfate, magnesium sulfate, water as well as when incubated at room temperature. In addition, the
compressive strength of mortar increased with reduced fly ash-to-alkali solution (FA/AS) ratio by weight
when the mortars were immersed in sodium sulfate, magnesium sulfate, water as well as when incubated

at room temperature.
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Diffraction (XRD) analysis
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Tounluarsazaalofondanin unniiBandan
Turh uasfigungiivies 1Buaan 180 Tu

A3eN 2 avAUsEneunNAdzadiaBuRzuBuuAUB TALAUALSEIANT 1

Souazlatimiin
aAUszNEUNIILAL ) YuBuudlasauaud
inaen 4
Uszann 1

Bamaulasanled (Si0,) 36.44 20.66
argifizneaniod (ALO,) 20.48 5.38
lasausenlsd (Fe,0,) 15.76 3.32
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Tzfwuoanlad (Na,0) 0.98 0.07
Faaslaseanlsd (SO, 3.35 224
Tnmidleusanled (Tio,) 0.37 0.25
YupBasz (Free CaO) 124 050

a5 3 WisuifisuanifnvedizeadassilifuiiasumunnsguASTM C618

) ) ~q|5zinnvadiinany
NALTENDUN LA “iinany
F C
nasamTasUSInBinmeenlad axgiuieenlod 72.68 70.0 50.0
uszwineanled (SO, + ALO, + Fe,0,), Souazmgn
Faaslaseanlsd (SO,). Sevargegn 335 50 50
Unueudu, Feuazgoge 0.06 3.0 3.0
ﬁmﬁfnﬁzgm&uﬁmﬁaamﬂmﬂm (LOI). Touasgsqn 0.59 6.0 6.0
famlailuguzadadoalasanlofifizunin (Na,0), Jopargegn 0.98 15 15

e ;1) dydnsal () vneis aneiillueuiseil

5
2) dydnwal (%) Maede Yszinnzeaidnasy ANNNIAI3IL ASTM C618
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Hufifas e (/) 2135 3375
ANNAWINNEY 225 3.15
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Sovaziu lulasiuns)
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45 lalasiuns 38.6 36
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fleny 7 Tu 80.7 100
flony 28 Ju 90.8 100
Vssnauhiidesnis (3opay) 95.8 100
ANAMNVIUILLUYL  (Bulk Density, kg/m®) 958 1000
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agmmﬁ‘]aaﬂiﬂﬂmﬁ'ﬂ Particle Size Distribution
(PSD)
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Cubic uazgavieRe Mullite (AlSi,0,,) lnunAnasd
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lansanlod (NS/NH)

NHANINATDY LilaRaNTaNTinaDe
Samdulagtiinaesdasssos1saz e (FA/
AS) fiviiu FediunaNTes 2.0FA05 WA 2.0FA1.0
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Sassulpstiminzesarsazarelofoadanase
ssazaelaifenlansanlsd (NS/NH) fisnnninile
dauuglussazanslafondamn  wuniifundama
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ypdansazaneloifon BAnasdeasazareloifienla-
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WRE 2.5FA05 flapsiaiunsalUnaannessasiia
30,6090,120,150 uaz 180 fuflunug fousnslugy
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31.4.2 wavasdnsdrulaLimiin
209818 0UADRITATAIUAN (FA/AS)

MNKHANITNATBY  LilpR1Tufing
ppesnssiulpsiminasasaeleisndanase
ssazanslmfonlansanlod (NS/NH) fivindu fs
FIUNENDDY 2.0FA05 UATRIUNEN 2.5FA05 WU
MassUusdRTeId lanadwasuassnsidaeuvasau
WAN 2.0FA05 finawamnmdesuwsedadilng e
fusuwsn 25FA05 Telussazaeloioudame
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ihfidunan 20FA05 Rnswaunidesuusedai
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A=AWAN (FA/AS) WUINEIURNEN 2.0FA0.5 HUSu1U
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dude Slawsdweifidansdulasiminveaiass
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ToRondan ssavarsunndifondane Tud
wazigungiviesanadiy lasfdsiuusedndon
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uazifusosuanuonlunulsssasiageseiilinig
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[44] PapAZINITBLLIAY 30,60,90,120,150 ey 180
Fu fnug douaalugil 1 o 8 Fansislawe-
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Tasminzasansazatssannindesanadasiy
wanmMITaIssazaeailinszfunisiiadlowas-
wesiiuduidemileiianud sy wsenszunns
edlawoRwesiinanmaiufisenainelsianaz
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midalasansazaslansanlofazyiwviih e dan
(SIO,) Uazpzgiiun (ALO,) BANIINTHARIUAITAZANY
Fanaiussandainiiadlsiensiinuiisen

o

WaUsudanswdanidesglulimunzaniumaia
Flowadnnd [45-46] UATANMNAINITAUNITBLURY
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292.76 | 312.12 | 353.71

25574 | 2911

avaeinlvomaxTasdanay (Si) uazazgiliilun (Al)
il fagunseriiaazarseenailasUfisenlalasla-
$& (Hydrolysis Reaction) mao@hmﬁmﬂua:g&um
(AI0,) wazddna (Sio,)lussazarsudilossunss
8193154 (Precursor) 3asfudaduealuluiwes
(Monomer) wazaInd1uidefidiusinuiniilade
'wmmh:miﬁﬁﬁm%waﬁia@mauﬂ’ﬁmmﬂawaﬁLNE}%
loun wiinvesiagezafiluffinaziauazanadudu
gaganIazasaesnaulasimiineas iagwssa
FTRZALANYUNYT URZITETIAUN [47-48]
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—49—-20 FAO05 | 1339 25.61 33.91 51.76 63.95 77.02
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25 FAQ05 | 445 2219 4530 | 45.80 65.92 85.16
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25 FA05| 29203 | 294.88 | 341.69 | 389.72 | 40845 | 471.30 | 489.19
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