\les waann3/eneiladioa : Mmsdauasetiagdelseneu TiO/SI0/GSs Wlnany
Fand1miun1smIdnans N-NITROSODIETHYLAMINE (NDEA) 71w idiauluih
(SYNTHESIS OF TiO,/Si0,/GSs COMPOSITE PHOTOCATALYST FOR REMOVAL OF
N-NITROSODIETHYLAMINE (NDEA) IN CONTAMINATED WATER). E}’!%'ﬁéﬁﬂgﬂ‘tﬂ :

L 3 L7 s .
WUILANEINTIRITEY AT, FUNYU TUINGEN, 125 i

AdAtY : TIO,/SI0,/GSs paullwdn Twalaa sialseufnzen NDEA

v o =t

TiO, Wudagfifiuaunassru (Bandgap energy) Aoudaning Fegaldidudaigs

K]

dvoe o a '

Upisenlilnazandadlunanss dulusasiifagnsuiduniinduiinduiaquiniuein
wilsfiansatedvaudinsilnilriuinle e dadlduas dsmaseauannsaves
FsRzesuas nemiddeilsjatuirfagnaituiiiadeaudiedls Ineawizesna
Ban1stanAILN B ILIUNE IS TIO, Weliinlnavsdadaunsavieunisldag
waaUnifiueusiuld (Visible light) NSMIILTUILAEYINSIARBUANT TIOL/SI0N/GSs T

duazvlaasuniansesiu (Substrate) Mvianvenilaeldisnisquedeulagldinalriia

& o [ P
waanagaatduansvn glunmsdainig

=

MUEAIULIN AD NITAUATIRRIAAITIUIEAOU TIO,/SI0, way Graphene Sheets

%

(GSs) lngldisluaia lnedin1sAnwigaugiinldlunisnism (Tcal) uavdnsndunauves

U

. A oA Al | ) by T | =
TiO,/GSs welvlaanenmngauigalunisdunsien wuinn 20 fiyu 26°-27° vaansw
XRD uanua Anatase uaz Rutile Taufians iy uuiliuvesusuanwa Anatase 9ziiueg

MulSinudnTaiuees GSs uaggumiinldlunisnise (Tcal) wazasdusinaunaanaile

a5

a o | o a a a

UIUUONIIE@IU GSs Las Tcal LU Na‘{nﬂﬂ'ﬁﬂﬂﬂa".ﬂ)§3ﬁﬂﬁﬂqwﬁuaﬁiwimﬂﬁiﬂ'ﬂaﬂﬂVl’e)
1 A = o o 2 P aaa v oo 1

ﬂWHIWLLﬁQLLﬂﬂLQJ@LW&UﬂUV]@qnWUT@LLaQE‘JJ% WU'J'WI'JL?QUQ?‘WUWﬂ?ULLﬁQWﬁ@W'ﬁWa')UNﬂN

0.07 waz Tcal 71 450°C veiiUszansnngagnlunisgonaats Methylene blue (MB)

Zhe = Shoe

q.'/ 2 Qs ﬂ.‘j ! =J Y
97.83 wWasi@ud aelu 3 Flus nelduauen asiuanzingaunnlaainIsnaaes

agmiluldiv Jagdeszneulnlnaendan dmivauluduides

' — o . ~ o o a o
uaNEee 1as TIO/SI0/GSs Niduaszsilaindiouasuuiansesu (Substrate)
- o Y e 1 - A a & ' =
minwesilagliisnmsguedeulagldindlhilausanssedduarsdalunisdaniz Tne
o or l—‘-‘ 1 s =% & @t
WIEUAIEAUNUIYEIIERNTEITU (Substrate) TILANGA9AY 9INNITAATITRNITEALFIVD

Methylene blue (MB) faaa1unuvesneun aglunaansnuanateny Tu 60 urfiusn



wudeeeifinnuviuvesTanseeiu (Substrate) 1 1 ou aziinuansnsalumsdossans

o @ '

= 1 [ 1 !o) 1=t | o
q\?ﬁlﬂﬂﬁ 95% B’EJ"lQliﬂmrlﬁJ‘W‘LI'J'1ﬂ’]’lﬂJMMW‘U@\?W@\?U’]'ﬂ%lﬂJMNﬁﬂi%VIU‘E)EJ'NﬁJUEJﬂWﬂEQW@

Uszansninvednlnazailafinniglauaunaidnanszsuiunistssaany Methylene blue
(MB)

=

a o a " . a P2 '
nan1snaaeuUsEANsnmaesiandelseneu TiO/,SI0/,GSs Ilnazadan fiilse

Yo ot

ansieuaivludwandau Ievinismaassfivansazas N-Nitrosodiethylamine (NDEA) 18
¥insaasesinaunagndenissesaansnnelduaiuan wuiitnisaatedaves NDEA viala

) & . . a o -
melu 300 il TneldTandelsenou TiO/SI0/GSs Wlnagadas MilAmmvoIHeI

71 0.5 9. FenUszANSAMNISLap@ans NDEA §9 95.52%

ANUNIURAINTIUYIIHN

Unsfinwn2564




MIA  LESTARI/AYUNINGTYAS : SYNTHESIS OF TiO,/SiO,/GSs COMPOSITE
PHOTOCATALYST FOR REMOVAL OF N-NITROSODIETHYLAMINE (NDEA) IN
CONTAMINATED WATER. THESIS ADVISOR : ASST. PROF. SUKASEM
WATCHARAMAISAKUL, Ph. D. 125 PP.

Keyword : TiO,/Si0,/GSs COMPOSITE SOL GEL PHOTOCATALYST NDEA

TiO, with large bandgap energy has been used as a photocatalyst in many
applications while graphene is known to be one of the doped materials that can
enhance electrical conductivity which affects the ability of photocatalyst. This study
is focused on how graphene affects the properties especially the bandgap energy of
TiO, to be able to work under visible light work range. The composite of
TiO,/Si0,/GSs then was coated onto a sponge substrate by using the dipping method
with Polyvinyl alcohol as a binder.

The first part is the synthesis of TiO,/SiO, composite with Graphene Sheets
(GSs) by using the sol-gel method. The calcination temperature (Tcal) and the ratio of
TiO,/GSs have been studied to get the optimum condition of synthesis. At the near
point of 20 (26°-27°), the XRD pattern exhibits anatase and rutile phases, as well as
graphene. The propensity of anatase phase according to GSs ratio and Tcal variables
decreases as GSs ratio and Tcal increase. The photocatalytic activity obtained under
sunlight is comparable to that obtained under UV light. The photocatalyst with a
ratio of 0.07 and Tcal at 450 °C demonstrated the highest efficiency of MB
degradation under solar light with 97.83 % within 3 hours. This optimum condition is

used to get the composite photocatalyst for the second part.

The second part is coating the powder onto the sponge substrate by
using the dipping method with Polyvinyl alcohol as a binder prepared with
various thicknesses. The degradation of methylene blue was analyzed with
the various thickness of the sponge substrate gave different results, on the
first 60 min, a sample with a thickness of 1 cm has the highest degradation

of 95 %. However, the thickness of the sponge substrate in the degradation
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process has no significant effect occurs to photocatalytic activity under solar

light.

The effect of TiO,/Si0,/GSs composite photocatalyst on the pollutant in
environment, the experiment was conducted to N-Nitrosodiethylamine (NDEA) in
contaminated solution. The solution was analyzed before and after photodegradation
under solar light. Degradation of NDEA was done in 300 minutes by using TiO,/Si0,/GSs
compact with the chosen thickness of 0.5 cm and get the efficiency of 95.52 %

degradation.
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