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ABSTRACT

According to the investigation of the physical properties and chemical
compositions of Mae Moh fly ash samples, collected at different sampling times in
2005 and 2006, there were certain inconsistency in these properties of the fly ash
although these could be considered to be minor and showed no distinct influences on
type of zeolitized products under the investigated conditions. This might be due to a
rather constant Si/Al ratio of the lignite coal materials, controlled by the EGAT. The
slight differences of the fly ash samples collected between 2005 and 2006 in
comparison with that of 2001 however led to different type of zeolites obtained under
similar conditions via the modified fusion process. Na-X was obtained from the 2001
samples, whereas the common products obtained from the samples collected in 2005
and 2006 were always mixtures of SOD, CAN and dense aluminosilicates, with varied
relatives contents depending on processing parameters, i.e. heat activation of the fly

ash samples prior to the zeolitization, NaOH concentration, alkali fusion temperature,



Vi

agitating method, solid-to-liquid ratio and incubate temperature. Among the
investigated processing parameters as listed, pronounced effects could be observed
when the heat activation, NaOH concentration, alkali fusion temperature, amounts of
liquid media in the process, and incubate temperature were varied. No rigid
conclusion, however, could be established on the influence of the agitating method
although ultrasonic mixing could apparently provide smaller composing zeolitic
particles. Selective zeolitization of CAN can be achieved under optimized conditions;
fly ash/NaOH ratio of 1:3-1:5, alkali fusion temperature of 550°C, aging by shaking at
ambient temperature for 6 hours followed by incubation at 70°C for 7 days. There was
also apparent the relation between the crystal habits and types of the synthesized
zeolites; lepisphere and lumber shape for SOD and CAN, respectively. The surface
area, pore size and volume of typical SOD and CAN powders, were measured,
suggesting the mesoporous type. The crystal growth of SOD and CAN from the
supernatant of the reaction mixtures was also variable, confirming the zeolitization

mechanism of the modified fusion process to occur via soluble species.



vii

d‘ A a a d Aaaa =\ a Y] A FY A
FOLIOIINENUNUD ﬂgﬂiwﬂaa"lmqmmmumaﬂaiimaumaaam

A linanon Tse Ifhuainng

Y A Jd a
HIvgy UNA1I 2510591 Dy ey
USayan MedasuIIuda (1ni)
A g a a é a o av o
amznIIuMINYIneIneniinug HEl. A3, DAUNT J3INT U3EHUNITUMNS
<3 Aa
3. 915 185 yna NITUN3
QU )
UNNAED

%1ﬂﬂ']iﬁﬂ‘kﬂﬂ'3']llﬁﬁ'llﬁil@éll’ﬁ]\iﬁﬂ‘l&lmgﬂ%uﬂﬁlmgﬂ']EJﬂWWGUﬂﬂla)Wa@ﬂllijliJ'lzﬁﬁﬂ']ﬁ
<3 1 [ = 1 o' [ =]
m‘u“lu’u‘z&znmtmnmmu“luﬂ NW.F. 2548-2549 W‘Uﬂ'J']?JlliJﬁlJ']Lﬁll@‘ll@\iaﬂyﬂ‘lgﬂ'lﬂmﬂlmz
v ' ~ 3 v A ~
NIYNTNVBUNIADYLNLVIZINYUANUDY BIVUUBIVIVINNTISUIUNITAIUANAITNAINUDI
@ [ 1 Aa A aa 1 a 1 ] < ] o'
i’)@]51ﬁ3ui§ﬁ31@ﬂguluﬂllLLa%%’ﬁﬂﬂuiuﬂTu‘ViuIﬂﬂ fW\IW. Lm@fﬂﬂﬁﬂ@nll ﬂ’J”Illllllﬁll“ﬁllf‘J
dy 1A A [ a Aa o L= S o s ¥ 1 <3 Y Y
uhlﬂJiJ@VlﬁWﬁﬁﬂ%uﬂ"U@QWa@ﬂﬂ!m‘:}fiﬂnla@]ﬂﬁﬂmiigﬂhlﬂ AIMUUANANLANUDYUDILD 10D Y
% [ ] o g 1
dree1anuludl w.a. 2548-2549 lseuievududrassinuluil w.a. 2544 damaliila
A o I s SR q Y a v A a A
Nﬁ@ﬂmcﬂcﬁiﬂqa@ﬁnﬂﬂizﬂluﬂﬁ'E'Jlli’JllLL‘]J'Uﬂ5$Qﬂ@°‘]5\ﬂ°]fﬁﬂ'n$ﬂ'liﬂﬂaﬁ)\imfJ’JﬂuiJ‘]quVl

arnu Tag 310 ladwia lsaoudng Hunandusin laandlresrudiaseifuluil w.e.

A a o I A o N Y @ 1 Y A d ~
2544 Glu"lliuz‘ﬂNaﬁJ‘liu“VlGﬂ’e‘)hlaGl‘nﬁdlﬂ‘i%ﬁllﬂmﬂﬁ?ﬂiﬂﬁ!maﬂElmmfluﬂ W.f. 2548-2549

' '
a KX A (A [

Ao dloladnilanauszninalearlad uaunslud uay egil Tudaina FaildTuad



viii

aaa

1 (% d? (Y-, o A 9 = A 9 F2 ! 0
uana1enu lyuegnuilasenldlunisdnb Ao mswinszdudiaseneuiinlgnien

[V [l 1 9 = 14 A 9 o aaa ad
@ﬂﬁﬁ’ﬂuig‘ﬁ’JNLﬂWﬁ@EJLLﬁ%I“BLﬂfJiJllﬁﬂi@ﬂvl“h’ﬂ qmwnumh“lummmmﬂgnsm ITNITHOUY

QU

a

[ 1 1 <Y g} A 9 o Aaaa v A 9
VYDINTY DATIAIUTEHINUDILUINTU LAY Qﬂ!ﬁQﬂJTﬂ%iHﬂ"ﬁVﬂﬂ&]ﬂiﬂ”l ﬁ]"lﬂ‘ﬂﬁ]ilﬂﬂclﬁ]fclu

= Y] U 9 1 Aa a A [ v a A o A
NITANHIAINAIINULAINUIN ’t’)‘i/l‘ﬁWflVlllNﬂ“]fﬂﬁ]uﬁﬂﬂﬁgﬂffluﬂTﬂﬂﬂ“b'I@]lﬁ@]ﬂ@ N3N

a

Y 9 1 o Aaaa Yy 9 = J ~q Y o
ﬂigﬂulﬂTﬁ@ﬂﬂf‘JUVITﬂaﬂﬁﬂT ﬂ'J"IllLmﬂﬂluﬂl@ﬂi%LﬂﬂNhlaﬂiﬂﬂllgﬁﬂ qm‘w{]mﬂﬂumnmm

Aaaa [ (] 1 S o g’ AAqg Y o Aaaa 1 9
ﬂaﬂﬁfﬂ DATIAIUTEUINUVDILUINUU LD Qmﬁﬂﬂﬁ‘lﬂdi‘lﬂ'ﬁﬂ'lﬂaﬂiﬂ'l ’ﬁ'JUﬂ'liﬂfiZCﬂu

£

Y A [ a qul 1 Y =\ Jd A o 4 = s a a 4
dronaudnil laidniudinaldvunavesdle ladnanduvianas & 1o ladyiauauns lue

o N Y @
’ﬁ'liJ1iﬂlﬁﬂﬂ’(?f\il,ﬂi'I$WVl,ﬂi]'lﬂﬂigﬂ’Juﬂ'liﬂﬁ’fJiJi’JiJll,“lJUﬂiZQﬂﬁiﬂﬂﬁﬁﬂTJZﬂWiﬂﬂﬁm

[ da'd [ 1 1 9 =3 S 1w = A 9
NUHAD f]ﬁﬂ’d’:]u‘i%‘l’i’JWQLQWQ@ULL@%I%L@ﬂﬂhlﬁﬂﬁﬂﬂvl%ﬂlﬂWﬂ‘U 1:33991:5 Qﬂ!‘ﬁﬂll‘ﬂﬁl%gluﬂﬁ

U

o aan (Y { a [ I~ o
Wil ATennNY 550 seruaadea Tasaudsngualuazanuaudouiluna 6 ¥11ug

Y H
A A

{ ~ [~ @ @ a a
az U 70 esrraged (HWaa1 7 31 1M IaNUNED VHIATWIU LA ﬂianmgwn;u

s A

a o J J 1 a o 4 J a 4 a
YoInannmuns 1o lag aunsoagl1dn waasua 1o laawia lvarlad uag uauas lud f
[ s Y (] 1 =\ [ a = 4 a 4
dunsigi ldedlunguues ilanesa nisiaulaveswdnlaar laauazuauas luasin

A A o Aaan =Y a = 4 ad [ 4
msazaeiiasnnmsinlfaseamnsatudunszurunavesd e ladnnitmsdunsigd

= J 9 ) ¥ 3 o 4 ' Y
C])’I’E’)ulﬁ@ﬂl]ﬂﬂﬁg‘]J'JufﬂiWﬁﬂﬂi?ﬂllﬂﬂﬂ'igEJﬂ@]lﬂ UASUBNITNUUIINUDINAIYIT aNnHUS

daguvesnansasiasle lagnduaiizd lauanuduiusoulas 3o ladwiia loar ladazd

a3

< a a2 Jd o =

[ @ a d a a 4 A o @ I T
anvasduguduanames amcﬂ@”lamummum“lu@]ﬁlzmﬂymmmgmmugﬂum

EX)



