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Abstract

This research aimed to study the compressive strength of mortar incorporating low-calcium fly ash
and unground palm oil fuel ash as partial replacements for hydraulic cement at replacement levels of
20%, 30%, and 40% by weight. The ratios between fly ash and palm oil fuel ash were varied at 30:70,
50:50, and 70:30 by weight. Compressive strength was determined at curing ages of 14, 28, and 56 days.
In addition, the effect of activating the mixtures with sodium hydroxide (NaOH) solution at different
concentrations was investigated. The results showed that, at the same replacement level of pozzolanic
materials, increasing the proportion of palm oil fuel ash resulted in a decrease in compressive strength.
Moreover, increasing the NaOH concentration up to 1.0 molar enhanced the compressive strength of the
mortar, with a more pronounced effect observed in mixtures containing lower cement content. However,

when the NaOH concentration reached 1.5 molar, the compressive strength of the mortar decreased.

Keywords: Low-calcium Fly Ash, Unground Palm Oil Fuel Ash, Mortar, Sodium Hydroxide Solution,

Compressive Strength
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264 nn/eu’ Andudhnniadviulssnaiesas
22.7 vaugludruway 160_F30:P70 drindsdnlugag
prgfeatufinduan 147 an/eu’ 1y 214 nn /e
Andudmmaifindudosay 45.6 nafnanuandlyi
Wiudn nsnseiuuisenveslaausieansazaianng
fiuszAvBnmnnniluianUssanuiiuinayudissim

\esanansazaneanslivzdaniuazegiiuiainian
Yolwaru vilvaiuisainufiiservesleaiuiu
wnadeulansonlyd Midundndusianuiitelansiu
danalviiAna C-S-H viie C-AH AfaudAdauszau

P |

NvavdsmalrautRgnaniu Inedeatmauludiunay

a

flFvagUelsarudiuimmn Keduludiunands
Usnauuiiudgadanuinaninseiannindssalaneme
Ufselawmstu uin1snsghumeasavalen1a NaOH
fnasionaiinindsdaludaduiitesnii fsaenndeaiy
wansnuiluaisiinmesnsfidyudiundlelasan

b
Y a

TudSinagandnfimadngandudiidnsinisiiumadn
fifunaannnnsliiansavane NaOH tiesndn aghslsinna
mslfenuididuvesansazans NaOH figadia 1.5 Tuans
ndvdnalindidnveuesaisanas tnaidululy
famafertuinauiildUinayulensiguasUiina
Yudiiusion Sso1aiin9nansazans NaOH rsididige
$eliAnsEn Sodium Carbonate GwiliAnALNY
WaranANNKIUTaIRRluLaSMSYIRMAdnanawm Iy
seera1n1suLla [15]

A19199 4 AAIATDINBIANNNTEAUAIBAITAZANY

Tdeulensenlen
faeonuaIng
daunay (nn./a3’)
14 Ju 28 U 56 U
180 F30:P70 157 185 215
180_F30:P70_0.25M 163 194 242
180_F30:P70_0.50M 171 198 251
180 F30:P70_1.00M 189 215 264
180_F30:P70_1.50M 168 194 249
160_F30:P70 93 115 147
160 _F30:P70_0.25M 125 132 178
160_F30:P70_0.50M 137 145 189
160_F70:P30_1.00M 167 198 214
160_F70:P30_1.50M 134 142 203
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4. d3Unan1Innaeg

nsifinUInandrrduihifuitlidiunisualu
uefn$ daalimdssnanadluiisenguudiu 1 Hosan
Ufiselawmsturesyudmuiiunuimwdnsemdsdn
Tuthedu vugiluszegendriunauiiiidndiutan
Joslwarugs (faufiumamdiduigi) annso
fanmddaiutueteseiiiedutieny 28-56 Tu
Sudunannufiiseeelvaru uenainiinisld NaoH
mnudndulsiiAy 1.0 Tuad Pediuidesaldtaeu
Tsameludunaniifyufndn (fudulesas 45.6)
Feuivdunaniiiyuliuudgs (Rutufesay 22.7)
oealsfisnunadisi NaOH i 1.5 Taian$ nduvidlsiindssn
masileiisuiunisld NaOH 71 1.00 Tuans 91nwanis
Anwadstiausuuglilidunauiifyuiiuug Sovas 60
wazidheiusarnudinieiulugm 30:70 dwsunu
flaitiusuuss wu nifsvioneuninudenyity (Msdn
Wdeiieny 28 Yu Wiy 159 nn./aar) vaziidiunay
filusing Sevas 80 wazdnsdaufuselinundy
70:30 Gafimasdniieny 28 Yu 333 nn./a’ awnsald
dmsunulassaing

5. AnAnIINUIZNA

g uvevouAn Nuatuayuniside 1n
UMNINYIRBYTNT “IUUTEURUANYUIINNBINU
duasuinerdians Idsuazuinnssy Usvian
Fundamental Fund Teutszana w.a. 25677 el
doyayn . 73/2567
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