msdansziuruiauyialni noidion laeen lad/laTauau uazmalszygnd 14

Tunszurums lanzaz ladndmsunsiide Insdiow

waMuzws Auny

%mﬁwuﬁi’iﬂuﬁauﬁﬁwmmiﬁnummvrﬁ’ﬂqﬂsﬂ%‘aujsuuﬁﬂmmﬂmnmﬁm‘ﬁﬂ
minmstansdunedey  (@nmunin)
Taudnineds asnsaiumineds
msdnun 2549

a a L4 - ar
AVANTUDIYWIAINTUUWIINGIAY

49219€



Thesis Title PREPARATION OF NOVEL CATALYST, TITANIUMDIOXIDE/
CHITOSAN FILM AND APPLICATION AS MEDIA IN
PHOTOCATALYTIC PROCESS FOR CHROMIUM(VI) REMOVAL

By Miss Piyaporn Kumket
Field of Environmental Management
Thesis Assistant Professor Puangrat Kajitvichyanukul, Ph.D.

Accepted by the Graduate School, Chulalongkorn University in Partial

Fulfillment of the Requirements for the Master’s Degree

Dean of the Graduate School
(Assistant Professor M.R. Kalaya Tingsabadh, Ph.D.)

THESIS COMMITTEE

(Tawan Limpiyakorn, Ph.D.)



v

Yezws A : msdansizrurudauyialnd lnmidion laoon lad/1a Tauauy

uagmstszgna lFlunszuaums I Tanzas ladndmiumsdiia Tnsiflow.

(PREPARATION OF NOVEL CATALYST, TITANIUMDIOXIDE/
CHITOSAN  FILM  AND APPLICATION AS MEDIA IN
PHOTOCATALYTIC PROCESS FOR CHROMIUM(VI) REMOVAL)

o.Mf5nwnwras. waased aiadveyga, 134 wilh.

¥ "
Tuawdted  1&msdnyunoadumsdunsizvunuiay lnmiion laoon lad/1n-
Taury  TasmamSouuruiauoinse lnmsion laeen ledsudy la Tausuildainal don
" ¥ [
Y Tavazmwlunsaeza@niinnududu 20% awidsemiuil swawRudumanion
uruaL Innidionlaoen Taa/la Tausy Tudusiansdy dude Usualalauay uas
I ¥

s Inmidiouinaraiy venonii IddnudwanssnuvestSum la Tauay uaz/Suim
Tnmiiowlaoen ladndniudegudnuuzuourufidy, nszuumsmsgadain ez

= & o o =t o’ - o ¢ & o '
nszuaums I lanzazladn onsdidalasdionlnindodansisd daiaguanszuia
Tnnidionlaoenlod/la Taususnsamussans nmveanszuiums I lanzas ladn
14 wamsnaassmsgadeiives Tnsionuuru@an Innidlon Taeen lae/1n Tauau

= a o o o o o o : - ow

ansnefinelddele lmmeunsgadefauuniaaiies dmsumssisariidodunsiey
o 7 P

Ins-  idloudenszuums W Tanzas ladnusuiay lnnidionlasen o/ la lausy
wiondrvlsaln Tausuianniiqa 2.5% Talaian, 0.4% Tnodiow) uagiisneily

a aan N oA A T = a aan -
nsnalseae 0.0255 Wi Felimgeannmneilumisfal §aznvease Inmidion -
o = ' = i ' o oy o o e 3 =
pon laanviennaned  avuruiay lnmidion laeonlas/ lalauay  fiesoudoysum
Tnidioy fnniiga (1.5% Tnlauwy, 08% Tnmidion) Snedilumsifalfase fe
- é ] v ‘I' =) =T ="-1 1
0.0358 W' degand1 mnanlumsifadfisovesss lnndonlaoen lod  uiuldy
] v "
Tnmidionlaven lod/la Tauaui Idvnouiiawnsalfithunamaaiiddy  Tunssiia

Tavizmindus awnszuiums I lanzaz ladn18we 1)

= a ~ i oo 'k Ve
U131 MTIANSAUIAADY muille¥eiian P'“ll DO ke,

Unsdnu. 2549 muuwammmﬂﬂsnm /L/Pf/d*/cfwfr




# # 4889463520: MAJOR ENVIRONMENTAL MANAGEMENT

KEY WORD: TITANIUMDIOXIDE / FILM / PHOTOCATALYTIC PROCESS
PIYAPORN KUMKET: PREPARATION OF NOVEL CATALYST,
TITANIUMDIOXIDE/ CHITOSAN FILM AND APPLICATION AS MEDIA
IN PHOTOCATALYTIC PROCESS FOR CHROMIUM(VI) REMOVAL.
THESIS ADVISOR : ASST. PROF. PUANGRAT KAJITVICHYANUKUL,
Ph.D., 134 pp.

In this research, TiO/chitosan film was prepared by using TiO, (Degussa P-
25) and chitosan flake from crab shells dissolved in 20% acitic acid solution. From this
study the preparation of TiO/chitosan film in different composition of the chitosan
and Ti contents were investigated to produce a composite TiO»/chitosan film. In this
work, effects of chitosan and Ti content on TiO,/chitosan film properties, adsorption
and photocatalytic activity for chromium (IV) removal were investigated. The
adsorption and photocatalytic activity of the composite material were tested by the
reduction of chromium (VI) in aqueous solution. With the chelating ability of chitosan,
the enhancing of photocatalysis using this synthesis composite material was observed.
Results obtained from adsorption activity shown that the adsorption isotherm pattern
of TiOy/chitosan film for chromium(IV) removal was followed the Langmuir
adsorption isotherm model. For photocatalytic activity, using TiO,/chitosan film with
the highest chitosan content (2.5% chitosan, 0.4% Ti) can provide the highest
efficiency in removing of 100 mg/L chromium(VI). The appearance rate constant
(0.0255 min™' )of TiO/chitosan film was higher than that obtained from pure TiO,(0%
chitosan, 0.4% Ti) (0.0003 min™). While TiO,/chitosan film with the highest Ti
content (0.8% Ti, 1.5% chitosan), provided higher appearance rate constant(0.0358
min™') than that obtained from pure TiO, powder. From this work the synthesized
composite material, TiO,/Chitosan film can be a potential catalyst for heavy metal

removal in further photocatalytic process.
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