UNAAED

SWalas9n1s : MRG 4980104

wva A v A

%a‘[ﬂsam‘s : Nammumaaqmﬁgﬁ@iaqmawu@manamaummmaﬂﬂwﬁL;JﬂiWﬁ@T

2oWwnIY : 1.NA.AT. FUAT FINILAD  IWINLNFEAluladnIzaa A INIZHATLAILE
2.4.95. T8 ﬁn@pﬁﬁ'ﬂﬁqa amﬁ“nmé’fﬂmahiaﬁws:aamﬂﬁﬂmﬁ

E-mail Address : ssy@kmutnb.ac.th

szazailasen1y : 21

msﬁnwm%’aﬁﬁfmﬂs:m&ﬁaﬁnmﬁwaﬂi:'ﬂwaaé’m’]mm:mwaﬁwﬁfﬂmaamsé’aﬁmiaﬁmﬁfﬂﬁww
(sit) danauinawAndadiunau-iaenld (FARHBA) anududuvadladoslaasenlad (NaOH) uaz

sanainvadlmdsndiinadelmdonlaasenlod  (Na,0Si0,:NaOH)lastinsindari1adoa LazanINn1T

aaa

Wadfitervesilalnfiwaiingd  wananfdadnmionaniznuuesgmunivesiog o IAVUIHAY LAz

Aad ' L o o w o a aaa a a 4 & } a o o oA a

qm%guﬂlﬂunﬂiuuﬂama\‘m@]LLaf:am'm’l‘immlgnm’l‘uaoaIaI‘waL&la‘SLwam LDULAEINY @]'JQEJ'I\TQIQIWG

v a a & d o o o A

LQJagLWﬁﬁEﬂﬂidﬂizuaﬂ"ﬂ%ﬁlﬂLﬁ%NW%ﬂuﬁﬂﬁ']ﬁ 3 LTUALNAT E‘jﬂi 6 LTUALNAT Qﬂﬁaﬂ“ﬂul,ﬁﬂﬂﬂﬁﬂﬂﬂ']ﬂ\‘iﬂ@ﬁ

Y ' P a aaa ¥ a a & ' o

a']ﬁlq 3,7, 14, 28 uaz 90 1 ﬁ')%ﬂ']?ﬂ(ﬂﬁa‘ﬂﬁ']ﬂ']a@]‘i"lﬂ']iLﬂ@]ﬂQﬂﬁﬂ'] 'ﬂ]ZI“ﬁﬂi(ﬂ AnTNTIIwnIAsawna
A o

a a & g { s o A o A ' v A o ' a o 1o
ﬁzaxaqﬂﬂIaWLuaiLWﬁ(ﬂﬂﬂqU‘Ylﬂ']'ﬁu@] I@Uu']%uﬂa%ﬂ']ﬂ'ﬂﬂﬂLﬁﬂaa%gﬂﬁuuﬁﬁququﬂ%aT#ﬂqﬂa'lu‘nﬂﬂvl,u'ﬂ']

q

Uansen

. Y . . & o & o ¥ o & {a & v
NANNTAN®INLIN mﬂmamwmm:mnmuunmaamwmu@ammunmuuﬂﬁﬁmmnmuawaimm

a 0 3‘ 1 s 1 a a 6 & 1 v é o Vo = DR J 1 a 1 v
a@mmum@1a’mqﬂs:mulumuwamiaiwamanwamumuamo mwﬂummawmggwu ANDATIFEINLEN
a

fnuRndaLtnau-tUaen biYauas 40:60 1ﬁﬁ7ﬁ1§05@§0ﬁ§ﬂ Immﬁwé’aﬁ@ﬁmq 28 YuiAvinnu 510 nn/
2 ' { A a @ @ & @ o [

wu” wazwuiidadinyTinoundunau-wianldldgeauiuiasas 30:70, 20:80 n3a 0:100 ilwlaseaiieile
Insiwas sy LRaN13VE8@ILaz AN 8819TALIN AN NTuaadladoylaasanlofsulnadarings
@ A A & ¢ d a [ o a caa v o L Y
davasdlalndwaiinadiladonynasan 28 Tulasmildlmdoalaasenlodndaonudutugsiuriling
v o @ \ ak . @ ' a an . a e
waniaslugnaglmsdau wsswuhdanduveslmdoudfiinadelmdoulaasenladmunzanluns
Nﬁ@li’ﬁ@ﬁiaiwﬁl,ma%ﬁ@hwhﬁ'u 2.5 lagiinnun uanmﬂﬁwudwqmﬂgﬁmaﬁaq U AV HENEN VHAADHNES
o ' I ' oA a & Y P = I < ' @
dnadnalifiipddy dunmiuilalniwaiinaddiogmngll 60 asenonFomiuim 24 Talus dauald
o o w a £ o & \ o . i o o
maaamlaa%IaIwaLuaﬂwaﬁgwﬂm:mnmauau NaMAaA18819NT s/t Souay 65, §adIk FA:RHBA =
40:60, uazilaMududuvas NaOH iy 18 ludns, idadau Na,0Si0,,NaOH i 2.5:1 fasdafiens

] s o  as =S

o 2 v ' d A v ' ° 2 o
28 1% 1Ny 510 nn/awd ﬂ']ﬂl@]ﬂqiuuﬁ@lmﬁguﬁﬂﬂLL@]'ﬁlgﬁﬂﬁlﬂﬂﬂﬂaﬂﬂ\‘i 492 nn/wy nﬁ&lluizﬂznm 3%

¥

ﬂﬁuﬁqnmgﬁ 60 a9ALTRLTER LW 24 T lN9



HamnagauaaMuialjisevesileIndwefinaduaasliiiuin eunmaveudimufuidjiseldlh

' o A o Ao o A A Ao ' X o
niauniazaddunav-lianld dsznsndrayiganwuluniidvludiuiide wananfasazvainis
el jionvesmiasduud gunwsadlanaiianavasasdsznevilalnfiweiifinadainqsdaadla
IWBLNBSINRA LT U

o o

dddn o ddwiu g/ uhunau-fen s/ Slalwiwes / gnnva / dada



Abstract

Project Code: MRG 4980104

Project Title: Effect of Temperature on Mechanical Properties of Bio-mass Based
Geopolymeric Paste

Investigator:

1. Asst. Prof. Dr. Smith Songpiriyakij King Mongkut ’s University of Technology North Bangkok

2. Prof. Dr. Chai Jaturapitakkul King Mongkut ’s University of Technology Thonburi

E-mail Address: ssy@kmutnb.ac.th

Project Period: 2 Years

The aims of this research is to study the influence of solid to total weight ratio (s/t), fly ash to rice husk-bark
ash ratio (FA:RHBA), sodium hydroxide concentration (NaOH) and sodium silicate solution to sodium
hydroxide ratio (Na,0SiO,:NaOH) on compressive strength and on degree of reaction of geopolymer pastes.
Besides, influences of mixing and curing temperatures on those of pastes were investigated. Samples in 3 x
6 centimeters cylindrical shape were employed to measure compressive strength of paste at 3, 7, 14, 28, and
90 days. In order to observe the degree of reaction, pastes were dissolved in picric acid which was a mild

acid solution at the selected ages. Residual was defined as the unreacted particle.

The results revealed that the increase of solid portion in paste enhanced compressive strength of geopolymer
paste. This was due to the low water to binder ratio. Among FA:RHBA ratios, it was found that FA: RHBA =
40:60 gave the highest compressive strength which was 510 ksc at 28 days. In addition, it revealed that use
of higher RHBA portion such as 30:70, 20:80 or 0:100 caused unstable microstructure matrix since the
samples swelled, and crack could be observed by naked eyes. Degree of concentration of NaOH affected
compressive strength of geopolymer after 28 days. The higher alkalinity showed better compressive strength
development at later ages. The Na,0SiO,:NaOH ratio tended to be optimum at 2.5:1 by weight. It was found
that mixing temperature had insignificant effect on the compressive strength of geopolymer paste. However,
curing temperature at 60 °C for 24 hours boosted the rate of compressive strength development in short time.
Sample with s/t = 0.65, FA: RHBA = 40:60, NaOH concentration = 18 molars, and Na,0SiO,: NaOH = 2.5:1
exhibited compressive strength at 28 days of 510 ksc. Same sample could have compressive strength up to

492 ksc within 3 days if it was cured at 60 °C for 24 hours.



Test program on degree of reaction of geopolymer paste showed that fly ash particle was more reactive than
of RHBA. The most important finding in this part is that not only the rate of reaction enhances the

compressive strength of geopolymer paste, but also the quality of its microstructure.

Keywords : Fly Ash / Rice Husk—Bark Ash / Geopolymer / Curing Temperature / Compressive
Strength





