@i

e,

;a...wf ou\g.flu'b
$3 8 adog S

b obb

3 S oad &tdy 53 Kbyl ol )8 5 3L 55 (6l

Ol g
UZJJ‘L.’ &)M J.:‘;.v‘ :jfgﬂd‘g)ﬁzno Q‘J:ybw

Reactive Navy Blue SP-BR 155, ssbe i 5 3, 489 2SI

S9SN Ol g 53 O Jaw g

LQ-.\A\‘) .JL’:.w‘
2 Jegm S

sl bzl

a Slalu Ol

1389 - oes



<l aier el ! gondils (Sl il ol

5 s Gy Soas il 55,580 oy » ZNOSs 5L e Taal b Ol ge
S S Ol gz s 0 L 5 Reactive Navy Blue SP-BR (5155 esle 3

S Lo e oS50, Lk sl

o oKl &Sl (e S w8 et it L)) ol 1S 1 henaoes adaie

127 e slins 1389/11/20 : ool p,6 o2, L oSl LaSils

O gl ST glad] e SO SOl Ol L al W) e BIS g8 a5 st (b o315 S
Reactive Navy Blue SP-BR ¢ jLic — SN Jule cad iy

ges
eyl b o33l rals 53 ol Jolo g s ol A5 slas i = 05,800 oS 5L
5 05N e S50 el e s ool b S ol gbadle il 2 JUIS
wld a5 01§35 CondblS s 3 oS T a4 S SUl Oe Jlesl Lol sl plnil o i
B 5 AT 5 0Ll 5 esls el 15 e b 5 050 G S A5k S5 ook 4 KIS e
LS| Ll yaas osle « anUIS 5 Gl (65, 5 S Olds ey 1y (5l s 2058l 1
oslial 3y50 Ghay Ad oSSl Jul 35,5801 (6, 5 ol GBS 18 Olye 4 )
Ao 5 Jb 35 28 o SISEM sbas 5 350 555855800 Al b ey ST S350 s )
S50 esle il gy a5 5B mlaw ples St b 4 ) demST 3 S 5l 0L S
Ol 5 S Ol 1 ey o ooVl esle Olse 4 Reactive Navy Blue SP-BR
il sl el S aallas 53 s Ol el ol (soudenS] ol o 2 JUIS 3
opam 53 B 5 aul 3 sy S s Sl i s Jlesl S VT sl clale sl
oslizul L Reactive Navy Blue SP-BR (155, (sesle Gl Sz o ooy S5 ,5S01 Olis
b s (Kagg) (ol o dalas ol sl .ol o 3l mes 5 35 5kiia = oSOY Jobe
0/157mg™ 1 b ol Olies g 55 nBIS 53 Gdm sl (Ko) b 28Ty St o o
Sisas Jed 35,50 s 2 36 LSl pilid S350 el s 4 0/359 mg I min™
A ks sy 5 @l G Sl (Sl Ol 5 s 55585 ,5800 B @
35 B8 g Gl (gl S 55 xSl i 5 Jlesl S uVT sl clale aole szl L

33 S s e AeSlies ol Wl gl (SO STl Ol sl




Surname: Soltani-Jigheh Name: Robab

Thesis title: Immobilization of ZnO nanoparticales on stainless steel electrode and
investigation of Reactive Navy Blue SP-BR dye removal in the presence of electrical
field

Supervisor: Dr. S. Aber Advisor: Dr. A. R. Khataee

Degree: Master of Science M ajor: Chemistry Field: Applied Chemistry
University: University of Tabriz  Faculty: Chemistry Graduation date: 2011/01/09
Pages: 127

Keywords: Immobilization, Electro-assisted Photocatalysis, Advanced Oxidation
Processes, Langmuir-Hinshelwood model, Reactive Navy Blue SP-BR

Abstract

Recombination between photogenerated electron-holes is the main factor that limits
photocatalytic efficiency. Recently many efforts have been done to reduce the
recombination between electron-holes. Applying an electrical field across an anode on
which the photocatalyst particles are immobilized can effectively reduce the
recombination between electron-holes and increase photocatalytic efficiency. To
investigate the effect of electrical field on photocatalytic degradation, ZnO
semiconductor was used as a photocatalyst material and was immobilized on stainless
steel. The Electrophoretic deposition method was used for immobilizing the ZnO
particles. The SEM images from steel surface before and after immobilization showed
that ZnO particles cover the whole metal surface. The Reactive Navy Blue SP-BR dye
was used as a model contaminant to investigate the effect of electrical field in the
photocatalytic degradation by immobilized ZnO film. In the present study, the effects of
operational parameters such as initial pollutant concentration, applied voltage and the
material of the working electrode on the electro-assisted photocatalysis process were
discussed. The degradation of Reactive Navy Blue SP-BR dye was explained using
Langmuir-Hinshelwood model. The values of adsorption equilibrium constant (Kags)
and the kinetic rate constant of surface reaction (k:) for electro-assisted degradation
were calculated. The values were kags= 0.157 mg™ | and k= 0.359 mg I min™. Asan
additional work TiO, nanoparticles were immobilized on the stainless steel electrode by
electrophoresis method and the effect of electrical field on its photocatalytic degradation
was investigated. The effect of some operational parameters such as initial pollutant
concentration, the applied voltage and the material of the working electrode in electro-
assisted photocatalytic degradation by TiO, film were studied, too.
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