FHUUN NADUADY : MIMIaNaN LN IMARIenTz UL 1 Tanzas ladn Tae
A =1 4 aa 4 a d’ A a [
wasuasnan ey laoen lyauazdanou laesn laauurnasouluaumaiu
10381 (REMOVAL OF AIR POLLUTANTS BY PHOTOCATALYTIC PROCESS
USING TiO,-Si0, COATED DAN KWIAN POTTERY) 819156713011 : 019158

Y] Ja J Y
AT.AWITU IUNTNTUN, 180 U,

a v

dyd ~ o (J 1 aaa 1 =\ J (Y

QTH’J%EJ‘L!ﬁﬂB"IﬂﬁmiﬂujﬁﬂﬁﬁliﬂﬂaﬂiEJ"INETlli%W’JN "lmmuﬂullﬂaaﬂllcm Ny
aa 4 o A a d' % a 1 = d‘ o w a

%anau“lﬂaaﬂ"lcm uazuﬂﬂmaauawummiaQﬂuﬂummmgmﬂumamfﬂmawqu

Y 1Y 4 J 9 A 1
21N1H ”lmmuﬂamiuaullauaﬂhlcmuaz”lamuc‘fmmﬂﬂizmumﬂvﬂmmmﬂa G Iﬂﬁ]!,lfu\i

= I U o A U = ~ aa J 9
ﬂﬁﬁﬂ']elﬁ]@ﬂlﬂ‘l! 5 aunan LiﬂJﬁﬂﬂﬁ’)uLLiﬂﬁﬂkﬂﬂWimiﬂﬂcﬁﬁﬂﬁluvlﬂﬂﬁlﬂvlcﬁﬂ NLNAVUVII

o 1 a 9 1 a v a a a
I@]fJﬂﬁ‘LﬂL!,ﬂa‘]JL!%iufT'liﬁBaﬁJﬂi@ 3 BUA llmm ﬂiﬂllaiﬂiﬂa'ﬂiﬂ nsaganIsn uazﬂm"lumﬂ

Y
% % o

d' a ] d' = =~ ~ J
vasnniui llwfguwgi 400-1,000°C Tudauiidesdnuimsason lnnition lason lya

a

a’a} as o ¢ A a 1 ~ = ~
Uiﬁﬂ‘ﬁﬂ’)ﬁ]’)‘ﬁﬂ'ﬁjcﬁa-ﬁ]ﬁ Lm%ﬁﬂlﬂi'lgﬂﬂqmﬂﬂ”h 400-600°C Gluﬁ?]u%ﬁ'lﬂﬁﬂ'hﬂﬂ'lﬁmiﬂll

Q
(3 (3 1

aan 1 ~ J Aana 4 [} [ ]
aganselgnsowausznie lnmidionlaoon loanazdaneu laoen lad ludadiuaie o

Y ax

1 AR A [ (2 ' aan a A % a 1
A28I5M3 lya-19a ﬁ’Ju“ﬂﬁﬂﬂ‘HWﬂﬁLﬂa@U’Jﬁﬂ@’Jli\ﬂJaﬂﬁEﬂNﬁNaQUuN’JLﬂﬁfNﬂHQHLNWQTH
= Y ad 1 A ] A A Y am Y 1 =
INFYUAYITNITINIAADU WULAADU HAZIAADUAIYITUDITNIUIUAIUNIGU  LasNAael
a A a ] 4 4 @
dszdnsamlunszurums W lanzaz laga Taonsaarsunamsvouveuen laaninaiugl
=S ) [ = 1 9 A ) a
uaz“lmuu%u ﬁ?ﬁiUﬂTiﬂﬂHT{luﬁ"Juﬁ;ﬂﬂTﬂﬂﬂfﬂii]”lﬁ@\iﬂizﬂ’luﬂ”liI‘l/nGlﬂgﬁgllﬁ%’ﬁ

dy Y v A a 4
1Weaau lago 1Al TNsueann1s la

a

= 3 o & 1 1 aa J £ A a o
NamsANy Ll uaal Gluﬁ'lulliﬂ wmwaﬂau"lﬂaaﬂ“l%ﬂmﬁmmmmzﬁﬂmma%

Q

]
=

dy ) 1 v a A Y 9 = a ° Y
‘Lll@lﬁ&lllulﬂ%1ﬂﬂ13llﬂfllﬂﬁﬂ1uﬂ'13ﬁ$ﬁ18ﬂﬁﬂgﬁﬁw3§ﬂlﬂl3~l‘uu 0.5M IHINYUN N 600°C 114?]']

v . A £ e :
HUNAITIWIZGIgaInD 301.76 m’/g ANNUTENFGUNIND 98.4% &aii Tnsedd1anin

4

[ o 1 1 ' { {
Yuodugm ludrudigeawunannzimunzauigalunseionlnndionlason loa

o—

=

a £ av dyd [ <Y a 9 =~ Jd a £

Vsgns luauidelifedunsiziareguungil 500°C Ia bniienlaoon laausgns 100%
Y =® a 4 ~ = dy ~

Tassasrawanitluouund 19.8% wazg nd 80.2% Nvwineymamasiszunm 10 um tazium
A o Y 2 = a A a [
A WZIND 12.86 m/g Fawamsnaaeulszansamlunszuiums W Tanzaz laga wui
ANNIOAMBNNAUYIIFANINY 95.2% Turan 12 %3 Tus Tuauiany mswToniagaus

aaa X = =2 [ = = J a < ' v
URATomen Fass eudreannzidenumaason Inmition laoen laausqns wundadiuves

= J1_aa J 1w a A
Ysualnmiieylaeen leaaedanoulasen lamminy 1: 1 Wdszdninmlumsaaie

a " W o v o Jdo 4
mwﬁuuq’qaq@mmu 95.5% le!l,'Jﬁﬂ 3 GH'JT?N l,l,ﬁ$’(,’ﬂllﬁ'ﬂ’ﬂ']ﬂ')']llfffiJWH‘ﬁﬂ‘]JﬁiJﬂ']iLLﬁ\iLﬁEJi-



Fuaa TaoliA1nei K, ,=0.261 Limg 1821 k=0.135 mg/L-min #amsany1 ludmunasaiiins
A (J 1 aan [ 1 a A % a 1 = 9 as A 1
iAo UANIIRNTOWANTATIN 1:1 aIUUAIATBITUAUHIATUNIGUAIBITNITNUANAIN

o asy 1 Aax A 1 A 1 A k) A @ 1 aan
AU 3 35 NUIITMIAADUUUINIATOVUAZNUAADY AIEgATHaUN 2 (A RRIewaw 4
% a = % = Aa A 4 I'd o Y A @
AFutazmIAuazdea 3 a5y NUszansamlumsaasunanaisueuveusn lud IndiAeany
A9 6.7 1AL 7.4% 1unal 5 91 10 a1y ssumsnageunsaals louay naaou Iae
9}:3’ A ¥ a ' = A A 9 A adm A = U4
153113090 UAUIIAIUNIBUNIAADUAIBFATN 2 YOIITINAADL WUNDUNY
4 I Aa 49@1 = [ = 1 9
msvou lavon ladinavuninnisaais lowuduminy 0.3% uazkamsany ludiuiega
o = 1 1 1 (%) d‘d 1 = =
Mssrananszurums InTanzaz ladaodisdis wudmlsninanslszanininvoa
nszuums 1 Taazasz lagadovunaveeszuudiane szeznalunssiasanisnaounve

uaaz Tuana nazlsmadasslgasonlussuusians

'
A o

AVIFIRINTTULAL Meilo¥orinAny

Y

Y
-

= = I
nsfnyn 2556 aTﬂM@ﬂf@@”ﬁ]ﬁﬂVI‘]ﬁ'ﬂEW




RACHANON KLONDON : REMOVAL OF AIR POLLUTANTS BY
PHOTOCATALYTIC PROCESS USING TiO,-SiO, COATED DAN KWIAN

POTTERY. THESIS ADVISOR : SUPUNNEE JUNPIROM, Ph.D., 180 PP.

PHOTOCATALYTIC PROCESS/SEMICONDUCTOR/TiO2/SiO2/DAN-KWIAN

POTTERY/MONTE CARLO SIMULATION

This work aimed to study the preparation of TiO,-SiO, composite
photocatalyst. This photocatalyst was coated on Dan Kwian pottery and applied to
degrade air pollutants i.e. carbon monoxide (CO) and benzene vapor (CgHg) by
photocatalysis. There are five main parts of this work. The first part is the preparation
of SiO, from rice husk by impregnation in different 3 acids and further calcination at
temperature in the range of 400-1,000°C. These acids are HCI, H,SO4 and HNO3. The
second part is TiO, preparation by using sol-gel method with variation of calcination
temperature between 400-600°C. The third part is the preparation of composite
photocatalyst by adding SiO; into TiO, preparation process with variation the mass
ratio of TiO, and SiO,. The fourth part is the study of the coating effect of composite
photocatalyst on the Dan Kwian pottery surface by using dip coating, spray coating
and hand coating. The photocatalytic activity of coated samples was investigated by
degradation of CO generated from incense and CgHs. Finally, the last part is the
preliminary study on simple simulation of pollutant degradation by the photocatalysis
based on Monte Carlo algorithms.

The first part gave the optimum condition to prepare the SiO, which is the

impregnation with 0.5M of H,SO, and calcination at 600°C. The obtained SiO, has



highest specific surface area of 301.76 m?/g, 98.4% purity with an amorphous structure.
The second part provided the optimum condition to produce TiO, is calcination at
500°C. Structure of this TiO, was found to consist of 19.8% anatase and 80.2% rutile,
with an average particle size of 10 pm and specific surface area of 12.86 m%/g. Its
photocatalytic activity for methylene blue (MB) degradation is 95.2% for 12 hours. In
the third part, the composite photocatalyst of the TiO,-SiO, mass ratio 1:1 gave the
highest efficiency of 95.5% MB degradation within 3 hours. The experimental data
are in good agreement with Langmuir-Hinshelwood equation with the optimized
parameters of K y=0.261 L/mg and k=0.135 mg/L-min. This best composite
photocatalyst was then selected to coat on the surface of Dan Kwian pottery with 3
different methods for coating. It was found that the dip coating and spray coating with
the coated slip No.2 (4g of composite photocatalyst and 3g of clay) gave the similar
efficiency of CO degradation for 6.7 and 7.4% within 5 hours, respectively. The dip
coated surface was further used to degrade the CgHg vapor. It was observed that the
CO; was generated about 0.3% during the C¢Hg degradation. From the last part, the
photocatalytic process can be simulated by the Monte Carlo simulation. The main
parameters of the simulation are the system volume, the moving distance of molecules

and the catalyst loading.

School of Chemical Engineering Student’s Signature

Academic Year 2013 Advisor’s Signature






