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Effect of Cement on Unit Weight and Compressive Strength of

Biomass Ash Geopolymer Mortar
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Abstract

This research studied the unit weight and compressive
strength of biomass ash geopolymer mortar. Biomass ash is a
by-product of a power plant in Songkhla province. This research
used the sand to biomass ash to Portland cement ratios of
50:50:0, 50:45:5, 50:40:10, 50:35:15, 50:30:20, 50:25:25 and
50:20:30, sodium silicate (Na,SiOs) to sodium hydroxide (NaOH)
ratio of 70:30, and NaOH concentration of 8 molar. The unit
weight and compressive strength of biomass ash geopolymer
mortar sample were investigated at curing time of 7 days. The
test results showed that the unit weight of biomass ash
geopolymer mortar increased as cement content increased. The
maximum compressive strength of the biomass ash geopolymer
mortar sample was 340 ksc at the sand to biomass ash to
Portland cement ratios of 50:25:25.

Keywords: Biomass ash Geopolymer, Compressive strength,
Unit Weight, Sodium silicate, Sodium hydroxide
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Chemical composition (%) BA PC
SiO, 41.61 22.30

Al,Os 9.31 4.23

Fe,0s3 581 3.70
Cao 21.94 61.62

MgO 3.80 221

SOs 5.40 4.62

K0 7.05 0.40
cl 3.39 -
LOL 1.69 891
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N Initial Setting Time | Final Sett'ing Time
(min) (min)
S50-BA50-PCO 102 192
S50-BA45-PC5 40 150
S50-BA40-PC10 8 65
S50-BA35-PC15 7 22
S50-BA30-PC20 55 19
S50-BA25-PC25 45 17
S50-BA20-PC30 1 21
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izl Unit Weight (kg/m?)
$50-BA50-PCO 1,773.41
S50-BA45-PC5 1,858.19
$50-BAG0-PC10 1,895.07
S50-BA35-PC15 1,907.63
S50-BA30-PC20 1,931.81
$50-BA25-PC25 1,951.10
S50-BA20-PC30 2,078.97

3.3 MIAITULLTEn

JUN 1 waneinadedafienguu 7 Tu vauin@inanasyudiuudd

U

Telndwesuasnns nunf1asenvesdlendiuesuasnisuullay

WintumuUTinunsuuiyuliuudidstusgnsdaau esan
nsiinufizelewnsdu (Cement Hydration) furndu Weudia
UsinanuBimudiinnifuenudndu vildiddaEuanas dauans
Tuguit 1 iflesanlelnauesueinisudeiuiuiuly Juilidlelna
wesuesmsiianswaninlade [13]

350 4 30

302

250 4

Compressive Strength (ksc)

Sand : Biomass Ash : Cement

JUN 1 Mdsdefionguy 7 Tu veain@unanasyuiviuiilolndiues
HOPOH

4. uvagy

mﬂmiﬁn‘mﬁw%wmaagu%muﬁ@iamwﬁmﬁﬂLLazﬁﬂé’aﬁﬂmaa
Wi Telndwesuesms fenguy 7 Fu agUlawd

1) sgelIaIN1InedIfy wavsvezansnefUateiuulliy
anasmuUTInuM L Fsadeyufiuu doswnnafiutu
vowandnuwnaidenddinalawmsauazunaidoussgiiluddnalamse
aeluszuvvesdlelndwes

2) wiheihwainvesileindweuesasduualduiutuny
Usmnansunuiidieyudund esnnuiinuvesdiuazideanie
Yuiwudidludniulnssonafegluidevesiloinamesuosang
slsSantuanntu uasudaunsanntu

3) Mdsuussdnvead@iawazyudiuudilelndwesues
m3 nuhhdavesileindwesuesnsinualtuiiutunuyiun
nsunuiiyudwud WeseniinujAsenleinsdu (Cement
Hydration) flsnniu ety udsudiunifuausndy
vinlimasdnizuanas esanlelndwesuonfudeduiuiuly
Fohlidlelndwesuesmiinnisuaninlaig

AnRNssUUsENA

AleuveveURmaIuifIngsulest AnlmnITuAanTLaY
walulad uningrdemalulagsnsuinadaiuy 2.uassanT N
ANNeuATIlunslidinsaslanazanuiilunislunsvinuideass

£
=1

U
LBNE15D1999

(1] Aeshgan auun wag USyyn Jua1useiass (2558). naves
dn3ndIu Ca:Si war Na:Al Aemdsdnuazanvuzlasasman
vesilolnAesidraseiifiunafongs. 11sans unsdau alu
nenmansuazmelulad, 94 8, atuit 3, wih 115.

MAT44-3



N15Us29u3vIN53AINTSULESNYIR AT 27

E : 2 Sufl 24-26 B 2565 2.4T89578

The 27% National Convention on Civil Engineering
August 24-26, 2022, Chiang Rai, THAILAND

[11]

VM. Malhotra,“Introduction: sustainable development
and concrete technology”,Concrete International, 24,
2002, pp. 22.

P. Paisitsrisawat and U. Rattanasak, “Effect of silica fume
on properties of fluidizer bed combustion (FBC) fly ash
geopolymer”, The Journal of Industrial Technology, 9(1),
2013, In press (in Thai).

anadssad udngdssal suIng QRuT way Yyl Juan
Usziaty (2556). audivasdiassTlolnfiuesinaiuasy
Yududvasauaud. 1Msarsivnismaluladanainnssy,
I 9, atuil 2, i 99.

duilos osgiusna gana IndUny uas 3557 ussasAs (2554)
NsANEIMAITULSITAVRINBIASURINT B ANANYUT LS.
31891UN19IUE1V1IAINTINTEET AUXIAINITUANENTLY
dontdmenssueians uniiverasmaluladsivuena
Soulnduns.

ASTM C6 18, Standard specification for coal fly ash and
raw or calcined natural pozzolan for use in concrete.
ASTM International, 2015.

American Society for Testing and Material (2002). ASTM
C109. Standard test method for compressive strength of
hydraulic cement mortars. ASTM International.

Inund umseds, nana Asund uag suing HRuY (2563).
Auanuseinulalasidwavesilelndwesuosfigain
ihansuandsgamasyuBBuiLani Ui, nsUss
Fnsimnsslsuiend adail 25, vat3, 15-17 nangeu
2563.

ASTM C1437, (2007). Standard test method for flow of
hydraulic cement mortar, American Society for Testing
and Materials.

[10]ASTM C 191, (2008).Standard test methods for time
of setting of hydraulic cement by vicat needle”,
American Society for Testing and Materials.

ASTM C109. (2002). Standard test method of compressive
strength of hydraulic cement mortars (using 2-in. or [50
mm] cube speciments), Annual Book of ASTM Standard,
Vol.04.01.

Waswa TnGes (2557). nMswaunvesreunsmauIwasTloln
AwesAsuninulaiun. Inendnususyauivyinududn
aimnssnles) Tudnivenas urmIneaereuLay.
217019 8171 (2551). audRvesmounInualunAuRudvnas
Wasgldermnsuazidwnay. erdnus ImnssuAans
un1dadin a1u13danssulest Gaanssulaseading
UMV UAWAIUATUNS.

MAT44-4



