Yo Ineniinus msuudraeeFawaan 159 11w s Tearu

Tunuiraneadie
Y A = 4
ey wenseelng  Us1Tund
fSyan Aennssuendasuiiagia enssulesi)
91015815 nwN aemans19156 a3 aTanl Saude
U
UNANED

[

a L 4 o < [ { <
nuATeiAnuT Mt Fnailuiaquas 180 1dan Tse I lsiluans
Y

o ' ¥ o ' { Y q9 <
Yoa-Teaulunuiganeddn TasazAnuidasiaivvesiivraiwud ldondluasos

A A 9 ~ ~ g Yo o A ~ o ' S 7 Y a
Ty-arunauaz S luns lsumunjuswuanlimaingange ludregianesns m1ymaa

= =

9 4 A A aa a X o 9 I
nlsnesnsznoumuatdiulvg Ao Fanmazogiu saamnseiunlaiuaislos Teaiy

9~ Aq ¥ ¥ Yo Y ) o 9 Y
hl@ “H’JiJ’Jﬁ‘VIi“]f!NT]Ji%ﬂ@‘LIﬂ’JEJ UlﬂJﬁ‘]Ji’ﬂEJag 73 UNAUIDYAS 22 uamwni‘wmaﬂaz 5 Tﬂﬁl

4
o

Wriin wNgungll 550-650 °C Tunisnaaesaziud1diuaan ldanTsa il (BMA)
= % Yy A d' 9 ~ =) [ @ l =
vFeudmeunud yutanwnluioanaasd (WRHC) Nan1iz@edny lagsnsiaiuiiuia
' Yo ) A 9 A
51 WdY upautazsai1d Ina N luiieanaasafe 80:10:10 80:20:0 70:20:10 70:30:0
A A ° Y Aq Y ' ' s v
60:30:10 1AZ 60:40:0 INNQUNYN 600 °C T INIAN IFHIUNMTTOURNUAZUNTUVDF 200 UA7
3’, k) ) Y A k) = 9 ax [ < Yy 9 as
navua uaniuan ldumadeunmiaisszneuniuniialeds XRF jilswveulamiaiels
9 =3 9 ax 0o o w 14 14 = Y A A
SEM TA598519WaNA2875 XRD NAdaUMad0avedueiasuazasunianaudIs-uiaunui
= o [ 1 9 g ] = o o 9 gJ/
YuTualugnsiaauiosas 0 5 10 15 wag 20 lagihminvesuduua uazihdoyanaruau
a d Y I 1 ] A 9 [ 1 = @ 1 9 =
Ansiznadrviuaunisediahieiie I¥eenuuusaaILFINIA 00ALUVBATIAIWA1ADEY)

~ = A o o o o 14 14 =) 9 =\
maLmu1/1ﬁwﬁmuwmmmmmzmmmﬂwaqaﬂmamaimmazﬂauﬂmWﬁmmaaﬂmma

a

! Y A Aq Yo = Aaa
AINNITNAABDINUIN memamﬂmiwmsﬂszﬂaumqmmawam QU
=\ '

Jd a o [ "y aol [y A o 1 1 ]
LW@i-iﬂ@@ﬂ"lG]fﬂ SAIUAUNINAISBEAE 50 TAgIMin Maﬂﬂm33‘]J3”IQ%JLL1J‘L!@‘L!3JSWS‘L!@EJ

U Q U

' ' a 0w dqyvd X 4 Y] =< Aaa I o
ﬂ”lfl‘lu ﬁ\iWa@]@‘]Jiil”lﬂ!ﬂ”l@]@jﬁﬂﬂigﬁ”lu‘ﬂ‘lsmwu“uu Njﬂi\‘]ﬁinlﬂﬂaﬂ%’aﬂ“ﬂul!ﬂﬂ@ﬁmﬁwu

o ana Y o Y o v w 14 J ~ Y = =
mmimnwﬂgﬂimﬂacﬂcﬁmu%@ ‘VHGIfViNﬁfﬂﬁQf]ﬂ"lj’é]\ih’é]i@lTﬁlmzﬂ’EJUﬂiG]Nﬁmﬂ1af]El°b"JM’miJ



Y
' v o A &K A v o

AMMSwauIY Av 1d15tia BMAlA 18999
F)

]
v 1

=1 d' = S 1 v Y
FANDNI f;mmumgucﬁmummﬂmaaaz 5

[
Yo o o
"

wazid1iia WRHC 6as1a8u3In7a 60:40:0 Iidasagegansasiduunuiiyudmudmin

9 A @ ] ' AQq Ya IA a Yy a I Y
308aT 15 N91g 28 I L!a$'€Tllﬂ'li@fﬂﬂﬂ'lfﬁ/]i"]ﬂmﬁ'lgﬂﬂﬂ AUNITIBILAU 'Jmi?g‘ﬂﬂjﬂiﬂillﬂiﬂ
Y 9 = [ 1 ~ ~ 4 o v w 4 4 A ¥
spss Taalddoyat/Sinadmia sasnaruunuyudmuud uazmaidavesesad wai laon
A 1 Y A % 0o w o a
tmmiuﬂﬂﬂammﬂumm@ﬂﬁﬂ

[

a { o J Y '
pauIton laaunsoi lidsggnd s lunsidenlfidrasedmaalunuiaansaie
Y o , D, ~ = a sdq oy v o oa ~ Hq 9
18 TagdasrdrmdrassTrvraununyusmudanlyldvuegiusiiaveadiuaran g
v ¢ 8 Y o 9 A
N3TUIUMIIHT Foyansmeninuazednlszneumanil udnhdeyamartuisiuialu
1 Y E4
aumsNas19vuINToyaueIuItel AWTaMUINBONIVUTIUNANTINIA AT IdIU

=) A = 4 o w o A Y
a@fJGD"JiJ'J?ILLWUﬂﬂ“u“ﬁlﬂJuﬁlm$ﬂ']ﬁ\‘]'ﬂﬂ°ﬂulﬂ



Thesis Title Utilization of Biomass Fly Ash from Power Plant as

Pozzolan for Construction Materials

Author Mr.Kriangkrai Pramot

Degree Master of Engineering (Civil Engineering)

Advisor Asst. Prof. Dr. Pitiwat Wattanachai
ABSTRACT

Biomass Fly ash from power plant exhibit good pozzolan material for the construction
materials, biomass ash has high silica and alumina composition. The experimental investigation was
conducted to study the ratio of biomass burned to ash, the properties and the mechanical behavior of
biomass fly ash and performance of mortar and concrete. The BMA was ash from power plant and
biomass fly ash was burned in laboratory (WRHC), the heat temperature was 550-650 °C and
600 °C respectively. The BMA composition was wood 73 % rice husk 22 % and corncob 5 % by
weight. The WRHC composition was ratios of wood : rice husk : corncob were 80:10:10 80:20:0
70 :20:10 70:30:0 60:30:10 and 60:40:0. The properties of biomass fly ash studied were particle
characterization by SEM and crystalline by XRD, chemical composition by XRF. The compressive
strength of mortar and concrete were fabricated with the use of biomass fly ash at various cement
replacement levels of 0 5 10 15 and 20% by total binder weight, size of particle waw sieve passing

1n0.200.

The results showed that the particle characterization of biomass fly ash was amorphous and
porosity, increases water mixing, a crystalize was amorphous silica. The major chemical
composition of biomass fly ash was silica, silica plus alumina plus iron oxide was higher 50%. The
maximum amount of biomass fly ash replacement cement mixing mortar and concrete were BMA
5% and WRHC 15% by total binder weight, ratio of biomass was 60:40:0. Using information of

biomass ratio, replacement cement and compressive strength of mortar. Analyses by SPSS program



create empirical formula. The result of the calculation of the empirical formula was approximate to

a real strength mortar.

The result of this study can be applied in the selection of biomass fly ash in construction
materials. The replacement cement depends on the information of biomass fly ash, the type of
biomass, burning process, the physical and chemical composition. Using these information to
calculate the empirical formula, results was mix design data, ratio of replacement cement and

compressive strength.



