A A a a 4 [ <= J o 4 9 a s’d’
¥DIT09INIUNUT msdiulguiiadlo landunszdamdiacsan luiive
MsvauAaen
Y 2 @ 4 4 4
AT e lseiand saRaeuIuuN

Usaan IINTIUMAATUMTNNA AAINTTUAUIAADN)
s (= a a J o = S o
919136N13n¥1INeUNUT IA.A3. VIIANA 1aN19139
U ]
UNAALD

Y= o S A Jd o 4 Y a 4 o @ I
Igdnumlsuluiiaglo laidunnzinmdiasedn lui shimsduasizidlo

Tasondrasedn Tunainlse lWdusinng Sandadinhe §1073 lelasmesuealasldaning

a =

[ 7 [
ﬂ1§ﬁ\uﬂ§'1$ﬁ°ﬁqmﬂﬂu 110 D¥ANYALLIT ANUAUDTTIINIA ﬂ'JnJlflaljiJ%}uﬁ'ﬁﬁza']ﬂicmaﬂﬂJ

U

leasonlaa 1.0 Tuars na lumsdunzd 96 $21ue 1R 183 T la Na-P1 szana 54 %
=\ = Aa A o =~ A o S Y )
Hanuawnsalumsuannlasu leseuan 2.49 Tadauya/mnsy lo lannduasizi lagmi
Twaaiiuiiadr035dmnsyailon udadnymavesTuimassienguieing laiauea

4 4 1 Y] 1 g’ o [ 1 1 4
nogoaa ldasludasidiumay 0 — 15% Iagimiin mevasmawn laassiengui 800

P
1A

' 1 Y '
pIfaIFae 3 2 U9 HaMIANEINYI MANUARIS uz A gaIua S inamssengun

] 1 % I~ 1 [} [} 1 d'
Tdaslugrumay Fauur Tdudlusudsrsusumanuainisalumstanaasu lossuuin

F4
o \ =~

2 [ v v A

TagANUNAI UMIZGIgaiInY 24 A3.0/0. NOATIAIWATFIONTY 15% Tagiimtin Nl
) 4 1 '
iiosninmenasmaw lavzih ldinagnguvina lvgiunmelu dlidrusemuanuainso
Tunmsidhdeedleesulumsazatednad]d nazifiedhimsnaassdnyanuawisolums
o w ~ 1 A 3 A I 1 A A o w 1
fvaunasunny lideiiowweuladlo lannun Uss@niamlumssidaganin 98% lu
nngasuaznnannudutusudy augamsaadadiunsnoiuieldlagloTmneunigada

a J = a LY & A 1 9 c'. A
LUDLAUNEIHAZNAIANNA NI IUMIRARAGITAIMIAY 3,14 un./N. FalAIABUTNA 1D

NeUAUATRATIDUY



1 [ k4 v
uazledAnyianuansalumsiidauaafisunuuaeiiosnauuneduiReIaz
o [ 4 { o
PUNTN  MIMITANHINAYIOATINITZUTTNINNFAMNTAT  1AsNoATINITLUTININN
Y
J. 1 1w o
AN HAUNINY 3.75 1AZ5.63 AU.NAAT.Y-¥Y.) ANuENduiud 6.6 un/a. vzlinam
o w = 1 v o w = Y1 Ao
awnsolumssidauaadionindy 027 uaz 0.22 wn/n. awday Feaglldnnsasinise
7o U o w 4 v W
vssnnneramansanziaianuausalunissidanaaisuguilosnnnaidude
[ oy A W = 1 dy Y 3 T A aaa
seunaiudenuansgaduiisseznaundt wennniinansnaaswaasldmvuiuiod s
4 o [ o v A 4 v & o 4
i geliuagihldoniims193Te lavanas uaiiled i geiiuldeamiisdnsimsldsle ladi

a2 lunlasuulasunmin 1R 183 0FN Nz ey 3.39 W1



Thesis Title Improvement of Synthetic Zeolite Pellets from Lignite Fly Ash
for Cadmium Removal

Author Mr. Chaiwat Rongsayamanont

Degree Master of Engineering (Environmental Engineering)

Thesis Advisor Assoc. Prof. Dr. Khajornsak Sopajaree
ABSTRACT

The objective of this experiment was to study the modified synthetic zeolite
pellets application. The synthetic zeolite was made from lignite fly ash generated at
Mae Moh Power Plant by using hydrothermal method with 1 M NaOH at 110°C for
96 hours. The product was Na-P1 around 54% zeolite that contained 2.49 meq/g.
CEC. It was made into pellets form by using wet granulation method in order to
investigated the result of PVA variation that play in ‘pore forming agent’ role. PVA
was added in the mixer varied from 5 — 10% w/w range.

After burnout at 800°C for 3 hrs.,it showed that the specific surface area
increase to the PVA proportionally. The highest value was 24 m*/g. by 15% PVA
using and also like as CEC because the burnout made larger porous within the pellets
which could add their accessibility. For cadmium sorption application in batch test
indicated that their efficiency were more than 98% in every percentage of PVA and
initial concentration. Langmuir model was fitted to explain the equilibrium of this
sorption successfully which the maximum capacity of 3.14 mg/g. while are much
lower than other low-cost adsorbents.

For column test as single and series application was investigated for the
hydraulic loading rate (HLR) at 3.75 and 5.63 m’/(m?-hr) using initial cadmium
concentration 6.6 mg/l. of wastewater. The removal capacity of 0.27 and 0.22
mg/g.,respectively were obtained by Bohart- Adams model. This showed that the
lower HLR would have higher capacity because it had longer contacting time and the
higher EBCT would decrease the usage rate, however, the optimum EBCT of this
experiment was 3.39 min.
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