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Degradation of C.lI. Reactive Orange 7 Using Titanium Electrode
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F. Nabizadeh Chianeh™, J. Basiri Parsa?
1- Faculty of Chemistry, Semnan University, P. O. Box: 35131- 19111, Semnan, Iran.
2- Faculty of Chemistry, Bu-Ali Sina University, P. O. Box: 65178- 38695, Hamedan, Iran.
Received: 22-11-2018 Accepted: 06-04-2019 Available online: 07-12-2019

In this work, degradation of C.l. Reactive Orange 7 dye in aqueous solutions was investigated. The electrolysis process
optimized based on titanium electrode coated with SnO2 nanoparticles (nano-SnO2/Ti) as anode using response surface
methodology. The nano— SnO2/Ti electrode was prepared using electrophoretic deposition (EPD) method and characterized by
field emission scanning electron microscopy (FE-SEM). The initial pH, current density, reaction time and electrolyte
concentration were selected as independent variables in central composite design while color removal efficiency was considered
as the response function. Based on analysis of variance (ANOVA), the coefficient of determination value (R>=0.987) was high
showing that the experimental values fitted well with the predicted values. In optimum conditions, maximum color removal
efficiency (90.1%) was obtained after 25 minute; and the total organic carbon (TOC) was reduced to 32.2% after 60 minute. J.
Color Sci. Tech. 13(2019), 241-252®. Institute for Color Science and Technology.

Keywords: Nano-SnO/Ti electrode, Electrophoretic deposition, Response surface methodology, Reactive Orange 7.
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3- Response surface methodology
4- Central composite design

5- Variance analysis

6- Statistical regression

7- Reactive Orange 7

8- Color index
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1- Boron doped diamond
2- Electrophoretic deposition
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2-.Quadratic
3- Linear coefficient
4- Interaction terms

=yt S yemn Jalse Ol ss 45 (CR%) 1555 oole Bd> 003l
Olgme dn aS aieli o ju anly yuiio 1) S pl )l S
aS ab b e 5 lawgs GialesT YY) Lo &) l58le 5 a0 Yl
(VxF=A) YK (Y21 9) (Laaascin slaxi K) Lol ialej] Y5 Jolis
5 sl (655 50 L) (651,55 Gralesl Vg (55970 il
Slloee (gl 00l (gaaS polie .Wiogy piwws gl 33 5
Silode] Cws a5\ abasly bl (5 L]

Xj— Xo
ox

M

it o28ly jlade Xj el | s ko 00l (0005 Jlade X
sl s

b lo3T ploxil Sogy =B-Y

S G g e S ke PO IS, ool 5l paseine clale b Jglore ot
s a5 gy il Sy s 98 s eagucms 50 o] i
5 Sappilss Sl 31 Gralasl 9 an ay o e oSS
Sy S Glgie 4 NaCl g PH oulais jolaie 4 ois 9089 )000
PH polie o iolojl ;5,5 0 10 a8 sl S5 4 o3V o ooliul
S polie b Billae (alojl yo 50 codg 2SIl clile 5 by JS
55 50 S slasle 1o (¥ J3az) Wi pelsss RSM Lawsgs oo
O y3taie g Gups 0 plmil (g oy aigad ¥ Joar )3 0nls
Jdxe ey 12 53 5 (A0) adgl i (655031l b anT3 a3l
o @iz polie b g (Sye 42l )0 ancion s Job 50 (AY
1555, oole B 003k (55 e gl ysallS Jogas 5 ool |y lale
el Gl 083 LS X Y b, 1o 139 Cews 4 |, (¥ alad)

x%=(A=A 100 )
A} X

FE-YOY (WA /55) 69U 9 pgle (ole &3 uiss



rPro e by 0350 031 yindigy arilind 39,5501 1 0 3ikanl b V 575 )6 951 (81355 03l sy y55

5eds Sl a8 L ROT (6155 oole Bdo (gl abgyye slagiusly 5 CCD wliglejl (>l Gy jle ¥ Jgor

CR% ol o s edale _ o ylos

. (MAem’) ok J&s  adglpH -

Ou (e g sl sualice (aiu8s) (9/L) 30w o o3
0FY# BAOY \ - - - \
ARS VeooA \ \ \ - Y
AR £Y.VN \ - \ - ¥
Fray .5 . . \ ¥
\idzd YY.AY . Al . : o
vy VoA - - - \ s
2244 .55 . . : -v v
YY,AD YE.OV - - \ - A
YYAY £y . Y . . q
)5 VA,FY \ - - \ Ve
AL Y, \ \ \ \ A
¥, ) YV,0- \ -\ \ \ VY
YV AP Yo . . -y . Y
FYA- £V, - \ \ - Ve
Y),a¢ YV - - \ \ Vo
YV.AY YEXY - \ \ \ \#
BAYD £+ .0A s . . . N
FY,V0 Fov- . . . . A
Y50V YA, f - - - - 4
Y,V £y, . . . . y.
FY.V0 FEY- . . . . Y\
FY,-Y Y, \ \ - - Y
FY.V0 YL . . . . Y
TR YENY - \ - - vf
FY,V0 LY . . . . Yo
VY, Y VEO) - \ - \ 12
V4,34 V,PA -y . . . Yy
FYLVO Yo . : : : YA
FY,V0 0, . . . . ¥4
Y-8 14,7 \ \ - \ Y-
VEYY V0,4 . . . Y )

FE-YOY (WAA)Y /55) (609U 9 pgle (ole a3 aiss



W)l spwas JYa 9 &5l 031) 0 039D

( ;

:

ea.&uu 16@.0K Sadhe

EB.BAN X659 oKX JE0rm

(/A0 Jlo goe mhaw j0) +,0 5l 5S5 )5 abg o P-value L Y,Y0
S35, eols i (sl Joaz ;0 ouds &l gulis 4 az gy Lol
et A oo Lis a5 Wil oo s sme Glbail pas (yge3] RO7
Ll oais azd)F b o Joe cnl sl Sl Ol
Ml"u—" YAVAR 9 7 AAYY S Ay Jd.a R2ad; 5 R2 ﬁaL&c

1- Analysis of variance

2- Fisher’s variance ratio test

3- Lack of fit

4- Coefficient of determination

5- Adjusted coefficient of determination
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