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ABSTRACT

Evaluation of the effect of iron powder residue ratio on fly ash geopolymers and the influence of
hot curing temperature. The alkali solution was controlled using a sodium hydroxide solution concentration
of 8 molars, the ratio of sodium hydroxide to sodium silicate solution. (SS/SH) was 1.0, liquid to binder ratio
by weight (L/B) was 0.45. Controlled geopolymer (CGP) was determined in the study of fly ash geopolymers.
Compared with the evaluation of waste iron powder geopolymers at 5%, 10%, 15%, and 20% wt. fly ash
ratios. Hot curing at 60°C for 24 h and temperature influence assessment at 20% waste iron powder ratio by
hot curing at 30, 40, 50, and 60°C for 24 h. Waste iron powder residue ratio and temperature influence
physical properties including time of setting and bulk density, mechanical properties including compressive
strength, and flexural strength of samples aged 3, 7, and 28 days. The setting time decreases as the waste
iron powder ratio increases. As for the bulk density of the geopolymer samples mixed with waste iron
powder, it was found that the bulk density increased with the ratio of iron powder residue. The higher the
density of the sample, the more strength than the less dense sample. Compared to the control geopolymer
samples, it was found that the compressive strength was reduced. while the flexural strength is higher. The
geopolymer power decreases with more geopolymer age and higher curing temperatures. According to the
study, the optimum heat curing temperature for geopolymers in the study was in the range of 50-60 °C. The
development of compressive strength and flexural strength tended to increase with the curing temperature.
Up to the optimum temperature range, the strength of the iron powder slag geopolymer reaches its
maximum value, when the temperature is above the appropriate range, the compressive strength and
flexural strength tend to decrease.
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ﬁwﬁwé’ﬂ%’uLLiaé’mqﬂqﬂué’mwd’mmﬂmmﬁﬂ%aas 5,
15 uag 20 vauzfisnsrdiuiesas 10 Tie1gegn flong
f9819NITUN 3 TUWINAU 69.1 MPa

® 1a35ULsIAn (Flexural Strength)

a o v w o
M99 2 NaNITNAEaUN1aITuLTInm (Flexural

Strength) fignsndu FAWIP fishstaiusig 9

N IUNEN (%) Massunsean (MPa)
FA WIP | 2193 9u | 2197 Tu | 81y 28 Tu
0 (CGP) 3.8 3.9 3.0
5 7.3 59 2.6
100 10 8.8 8.7 5.0
15 9.3 8.3 a7
20 11.7 13.6 8.5
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Flexural Strength , MPa

—J— Tday
28day

20 |

0.0

0 5 10 15 20
WIP, %

JUT 16 Mdsuusadinuazdnsdunnpamnan

Tudlelndwesiergnisuusng q

PNANMUFUNUSVDINAIT UL ALAEENII1EIU
mnnandnluilelndmesfongnsuusing o ewioy
fogedlelndluesniuay IS ssunssai 3, 7 uay
28 Ju Wiy 3.8, 3.9 waz 3.0 MPa Wisuiuiiegsdi
NALAINHUNANOMI1d@IUS8ay 5, 10, 15 uag 20
IS UTa? 3 Yuwihiu 7.3, 8.8, 9.3 ua 11.7 MPa
MUY ASISALSIAAT 7 Tuwindu 5.9, 8.7, 8.3
way 13.6 MPa auasiu massausadai 28 Suwiniu
2.6, 5.0, 4.7 az 8.5 MPa fn1ua1au wuiilenaunn
waivdnasludlelndiues Masfuussiniiengnisuy 3
T iRuduAadu 1.92,2.31, 2.45 wag 3.07 11984
A9819ATUAN AUAIAU YUELAITURIRE 1 aNEY
ﬂ?ﬂNQLMﬁﬂﬁ’]ﬁﬂ‘%JULLiﬂﬁﬂaﬂaﬁLﬁlaa’lqﬂ’]iUQJLﬁM“ﬁu
wufgitudiaegnsauay uiideRansundogieile-
Induesnaunnuanansnsidusesay 5, 10, 15 uay
20 ‘W‘waﬁﬂé’a%’uLLiaé’mﬁLLuﬂﬁmLﬁuqﬁu dlodnsdu
AARAME R NLINT U Yz et Ui e uns ase
funliuanasdoorgmsvudiuiu flengnisuy 28 Fu

v v '

Wimaeasninetgnisuy 7 Ju wae 3 Ju F991gn1s

(=

U AME UL 180 g 1qn VR IRI0E 1 INANNINNALWEN
§nsndiudoar 5, 10, uar 15 Ao 3 Tu luvnei
FI98 1HANNNRWNANSRSIdIUSpEaY 20 Aa 7 Tu
Yz orfutuiiod193lelnd e naunnuwudn

gns1duTesas 10 Au 15 ndsey 7 Ju UA3en
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Geopolymerization TUiaSaaunas fail g igs
fie Hydration wszaztunamanitlifinsiiedestu
Uiz nsudesivesuaa@endanalamsaaa 39
TanilalngiAssu Faunnsneann 20% Afdafiumu
ST MR ATN T
3.2 nanINAFRUaVENavesgamgilun1sUnSauila
narauUAINavaIloInaiuas

naaounteliisulefe snsndiuaisavars
lonsulansonlaniazlafoudaina (SS/SH) windu
1.0, mnutuduansazanslaifeulansonlaa 8 Tuans,
SasrduasaraneiotanUszsaiulasiimin (L/B)
0.45 LAYEMIIAIUNINNIAG NS D8AYH BLE 1808
Taedhminwihiu 0 uay 20

3.2.1 HaN1MARRUANSHavR QMR TuNITUY
fou

® 1835ULT99n (Compressive Strength)
A15797 3 Nan1TMAABUMATTULSISA (Compressive
Strength) 781719629879 CGP wagA19819 FAWIP =
100:20

dNIEIUNEN (%) g AMaesuLsean (MPa)
n15UY
. 218 21 21
FA WIP | Wutan o o o
o 39U 79 | 289U
24 glu9
30 26.7 34.4 48.0
0 40 37.2 57.4 59.4
100
(CGP) 50 69.4 76.6 68.2
60 46.6 62.9 66.4

A1519% 4 NANIINAABUNIAITULTIOA (Compressive

Strength) 5¥113196179819 CGP azsiioeng FAWIP = 00:20

dnsnadunan (%) gaumall AN&95U1599n (MPa)
n1TUN
. a1 21 21
FA WIP | 1uwaan o . »
o 39U 79 28 U
24 F214
30 27.3 33.7 44.9
40 48.0 521 61.4
100 20
50 59.1 66.1 61.7
60 59.9 60.3 50.5
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® A1a93UL39An (Flexural Strength)

A15197 5 man1svadsunIaITuLTIsa (Flexural
Strength) 781719629879 CGP wagA19819 FAWIP =
100:20

BnTduNe (%) gaumgil A&95ULSIARA (MPa)
A13UY
. 218 21 21
FA WIP wuLan " o o
o 39 | 7T 28 U
24 7l9
30 2.3 2.9 5.0
0 40 4.0 59 5.4
100
(CGP) 50 7.6 4.6 3.4
60 3.8 3.9 3.0
30 3.8 4.4 58
40 8.1 9.7 9.2
100 20
50 14.3 11.1 10.1
60 11.7 13.6 8.5
16.0
140 /"_\\ o
120 // >&
/ ,// e
i v -
£ w0 7
£ ST

—a—3day
40 LS

e Tday
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Heat curing temperature , °C
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FBE19RN9 9 VBIRIBEN WIP20% (FA:WIP=100:20)
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Tudlelndwesanid1ansuiliung wazdninaves
gaunniilunisuniou deaudidanienin loun ssey
LAINBA AMUNUILLUTIN LazaudRBena lawn

MAsSuwsdn uavfdasunseniiony 3, 7 uag 28 Tu
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4.1 HANTENUVBITASIAIWNINKHUNE NTuT Te-
awesTidwareaudfidamenm (Physical Properties)
nsansfne aguldidesnsduninaandnuiia
1INT U mwwumﬁusamﬁ'uqqﬂﬁyu vl 9991nA270
AT UNIZVDUNANTANNINAINE 1808 LAz e INa b
srggnamItemBuiulaysraznofgarnyanas

4.2 NansENUveIsns@IunInNLndntuIle-
nawesidwaroautfidana (Mechanical Properties)
Mnuan1sAnuagulédn Welisuiisuiegieile-
Tnduwefeuauiuiegnailolndue finauninmiman
USRI U ITALazUSIiaTl 28 Suanas
TuvueiidaegnedleTnawe feunui mafwuidesu
L5987 28 Yurfiudu urfdsunsadad 28 Suanas
wazidlonaunavanigunsesniaanas urfdesu
usadafianfiutu Fudlefinnsansnsdmuninnandni
Wnnnndy dwaliuuliumdsunseaas fdedu
usaaLfingetu vnzfeniuiongnistu 28 Yu T

o o W

Weunine1ymsuy 7 Ju war 3 Tu agulainmasiuuse
Fruazussniunliuanadentgnsuudiuiy

4.3 dnsnavesgaumadlunisunsou dewavinlv
auUALTna (Mechanical Properties) vas3lalndiues
wannnsavanasuuUadly Tagannsvageunyii
fegedlelndwesnauninuemaniiniswaunidssu
LLN’S@QQ%UL%“@EJ 9 mwuqquﬁﬁtﬁmﬁu Tnglvirindasu
L538ngegaTigamalinIsUl 50°C uaznIWAIAES
Fuussdniunltufndununmgdnsvaludnuue
WFeafuidsiuusedn vaeiislogumgiininnin 50°C
danalifidsuussdanazindadunseiaduudliui
anas MnnsAnwasuldingamgifivnzaslunsuy
Megedlelndweslunisfinuifetis 50-60°C
5. AnAnssuUsenIA
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