[ Downloaded from zanko.muk.ac.ir on 2025-11-16 ]

Vo-Ao /1My oGl /olw)S Sy eole slEilils /955l) ¢ Sibjy eolc dlas

dut 39 393 98> 30 VY (ol oS Pl (Originalpaper)

099 < Go9i sbdan ¢ (ST aele ! Grgai Ol y Gl Sgiy | AHlo Sl
' Solodes>

Ol it Olis S (S psle oS> o g gmdils Sliions azaS )

CAVEVYA¥ 5 L L e ;Sadeghiunes@gmail.com : f.!

Ol 01 0l (S pske oSty ettlgy 0aSiils ¢ sLT 05 8 Y

( s

Rl s ) B 3l (L mlio S K0) Sl ) 0 455, 1SR 9 di)
ST Doz pn 5 0Ll sl golor IASn o 5 035 S5 g 25 B b Vpame Liley
Cu5aelS S 51 ealizal LYY (b &S ls 61805 i gl el ol 51 Coa i3 S e
Al gr ey 5 s 53 LB Ol 5o 4 Ba-TIO,

Ba- el 56 0T (b 45 Sl Sl 5 —(63,508" anlllas &S5 (3o ) 107 S99 9 Slgo
PH 5 bl 555 593 5 adsl clale b Cabises gla bl 1 wioeen .5 S 2w TIO,
W55 S 3550 VS el UK S b SIS

SRSl 55 M Gl e PH 2l L 1) (g 55 Ol oS 5l 0L s Hdidly
(oS ks SPsl) gl Ll 5 S 15 b pedBS 5 o 2 5 Rl o PH
Ar L 53 LI oS LS

A5 53 @YU S e e 3 6 i Ol e e T Sy gl 4 a5 L (S g R
e S LU 555 oS Ol Bl e 5 L5 Sl pailid AeST (65 b anlie s 15
5,8 15 eslizal 5,50 Sy saobuy 511555, w5

Ay 9 o3 8 6y ST i ndB1S 55 o K, s sl S de 318

\ /



https://zanko.muk.ac.ir/article-1-199-fa.html

[ Downloaded from zanko.muk.ac.ir on 2025-11-16 ]

VI allo Jles

23l 53 g 03 o OLRT (S5 61y Cppen
VS W e S S P I Y
e B I i L
S Sl P &S edd aseie opl poegdle Ll
(g WOT @25 I ol LS5 L 55T s
Bl s pslie DS 5 6ol 5 50 5 15 e
S8 LS 5 5 e opl ol sl adai 1A
(AN ) Wl o (55 2 T Lamen 4 OT s
“ by (ST 28l 5 am slatss 51 (S
O plenST1 Ayl 3 51 o3l 155 slge sl (sla
IS osb 4 4 i Ol a8 (V) LBl e 4 0
osle &G 31 OT J3 a5 345 e GVl oladsl b 4
LS (g5 dle CadblS K 5 (65 oS S
e o ple b gy 38 5 AT b gl
g al 5 bayls s eslizel UV andl (3G
O gl denS| )8 b JeuS g5 35T GLadISSsl,
slse 4 JT Slaedy¥T Lds o & 035 YU
At S (ST 5 G SanST (63) e
& g 15 p3lin DS 5 0 gl ST 53 1 2
Gl @b iy OsmldlST glads)
NS AL ) & oy 4 Bl oo JouS 5ok
(WSS S S O3 de SE b,
Ofp (S L (2SS DSy
5 el eS| 63 s Sl 5 8
Sladulp Obe 55 .(0F) Lisd A5 (59, A4S 52
CLeadUlS 5 Sl eslizal 4B,y O gldnS]
03,8 Ll 55 4y | Ollizes I (6l 4 55 Kol
L sl Kaal glacuwdblS 5 5 (V) Col
sy 53 |y Bl 5 sla STy Al 5 e oS
S S 5B s e 25 SG) sk
sy el gla STy 3 S lassls o e
LSIes Sl Ol LS e Sl eslind

.

Ao
Al ple gt I S 2l mle
g5 ol Pl hol aainin Lgh o 0 guome 525
) il Ky 5 JT slpe Y sl mlo
ple s 258 sb 4 e JT WIS,
e (Ol pr (Olels (ol Jro (il
Lgd e oslizal Sy palar 5 T 5 ol
ST o san G, 5 adee /Y 1 i SUL
UMY sk gt W5 Ol el o
“r Pl 2l L w5 e G
il Oluy ol jor 4 e pl Y r 3 pue 5 i gl
) 3555 shia )y ekl OT 4 el
D5 JEl S Corge oy gla T & ol
350 O3S A1 5 gl 0508 Oljn 28l
G b onl 3 s ass e el ) (COD) pless S
B e IS e e 1y OL5T S
LoT 51185, b Slay ol adins 51 S o oy oo
Calisee 1555, o5 Osabe ) 350 4Vl .48 ol
SIS Ol 53 (1) 558 0n 2w Olgzr ul 3
s 95T S, 1, Lol /80 =Vrsgu= A 5
St 53 LSS, ) (0-F) Wlosls ol
Lol (S g S G0y S sy s 4 ST
SW, (9) s YU CIM S
d oee 53 5 038 Copme e 4 (SosjT
Slaos 8 35 5 ) 0l K5 I g 425 kB
(53T ole 05,8 055 4 o 5 iy 5
Eh BBl s Gl s S e
Ssl Sl Wi (Kos B b Sl bledd e
o e ek BOT 4 LIS,
wle OT kS Gla ol s g 15 58
S8 3B 3550 0581 (DO) s O30S
OS5 sl (VA) Sl eu (COD) 5 (BOD)

Vo-Ao /1WAy ol /0lws)S Sibh eole alEiuls /531 (b el alas


https://zanko.muk.ac.ir/article-1-199-fa.html

o C0)03005 630 ()5 ) VP

[ Downloaded from zanko.muk.ac.ir on 2025-11-16 ]

Rl 03 doen 1 (il Jlab (551 55 ek g 030
o 10 (VY YT VYD 58 sl Jn ) G &
oslazul 3 BaITIOZ &y )5l gL i aslas oyl 5l
PV sk CS s WIS, aa S OT
S Jolss sop Ormer 5 LbH o8 sl
Cod s (Ole) 5 0,596 ke oS5, clale opH)
el OT
S 95 93180

Ll Glanws 5 = (63 8 andllas &S Gz
23 438 e BaTiO; Cujpels b Izl s
23 S5 ssim 33 01 sudBlS s LS aslsl
CLsges oy 2 VY b oS s 1SS, ey
i 51K 5 i sl b oS
g Sl L sy Sl 4y zI e Yoo
ol o3 eslimal 3,00 1SS, ol asls (s S
Ol 8,5 5 & ol VY (gsh &S s canlllas
250 Gl Al Ol 5 Al 4y Ol o
o Gpmen 3 gl Jlle (3815 eslin
el 0k 03l 0LV JSKs 5 0T Ko Sl s
L oslizal 3550 slse plo 5 @)l cpsslis LS 65
OWT & e o5 0 51 a&ulesT Lokt duys
Jte o PH L pH o, So5lul s S oy
CECIL ji0 5 b5 5l .23 8 &) g0 WTW-3401
syse 1K, chle Ol i (6,5 eIl g 2021

255 15 el

5 HLST sy wlSTes K LS b
5 Al 535 Oz Gladdl s 5 LS g 5 2SS
o3lizal Ol cpl )3 (VP 5 ol 1y ey eslST
S 5 ol s 4 g5k slalSTt 5 Sl
5 ST GleiVT s 50 ol YU bS5 48
Ol 31.0V) Clad & 515 a5 5550 o  Gobne
Jlo y3 1ga bu s 2Bl 58 ol Cass
(ol o o Slsl 3 s 4 p gl LS (63 VAVA
DS Lo w ) @b ey oled oL
b )85l s @ ppslis ST 65l o
5 0n e Ol & 03 (o fnd 53 5 (o i Lo
Ll L(WV=Y0) ol olks w0356 o 5 )8
ST sl Al Do 4 )38l Sl eslizal
2l SUS G o5 B S ey VT 058
ol S Gosb 4 sl e ol es SWSie L ails
e 1y sy (51 SN Sl 536 g 63 4L
- SL RGeS S [ L S RGN | P ) R ST T g
SAeSTL D30 0557 o Olilees )5 ) 5
(YA Wles S slgii |y o5l L8 5 (o
Sl Ll Eel Sl L Slyd gl 0 S e
wpe s Sles S35 Gromer 5 ek S0 58
$U 055 e (YY) syl 1 Calises JT (glaoduNT
S 4 e (6516 (Sl 5 DIl S8 3
Slles ol b 015 0 oniopas 5 0ukd (5551 OE

S 1y (655 O 5 st 03550 5 5

OH
H—N=N M
1/
\ /’ ‘\
//) NaSO; NH,
L
SONa

VI Gk o 210 S35 sl ) S

Vo-Ae /1By oyl /0liws)S (b ool slihils /433l) (b)) eole alas


https://zanko.muk.ac.ir/article-1-199-fa.html

[ Downloaded from zanko.muk.ac.ir on 2025-11-16 ]

VIR oalls Jlas

LA&f_LGJTub)J A c.:‘.: )‘J'; %J)}} )}J ubjx.a
~sed (a2ds ¥ Sl ojl) Lesie Sl Jels
Ubd‘ﬁ‘“url’”‘w)jéjjﬁdjb”)‘éjbj
o Sl oslizel L 05,8 55 ple Sl da gl
- . RN g O -
J5 15 a5 Oln i S ks o 5 05 1S
Sy Oley CidS 5 o pelS SU O3 5l e s
oyl 5 ST 03 8 s by sl 4 Oy 51 5L
L dcaloes 1580, Codom ST 035 5 (6,5 o514
CU_

EE
E=——"x100 (1)
lI:"IIII

sadsl chle 55 4 Ce 5 Cooclalsy pl 4o
G 0Lkly E 5 (MQIL) Jsoms 53 &K, Ll

sl

Bl
o sl U Calides J oo o 30 anlls
A A 53 el b e sl ST (6 ekl
Jales PH Loyl 3 55 VY g5k &S 05 U 55 50
Vosslises s i s e S e B IS, Sl L0
(235 plnil aids N0 les Ol 3 A s p S
ST (63 CuslS 5L &S das e Ol Y S
¥ Joe e Loodd e b gl
LSS 2SN Jse S 5 LI 0 o

.-U)\J\jij)gﬁﬁ).}

5 et ldie UGS Sl U me S
ST G VY /Y Y Calides Glacans L aOT
I o 0k oS 5 o b (gl ST gl
A 6l 0T a4 2l dae Vo Ol 4 (HCL) Clie
i O CbSTB g 51 2d s\ ldis dny al e 53
b 4i> e Do 4 5 038 LSl shous 4 el
D9y Gk S 039 351 51 Oliabl I ey S 035
G e 453 VY Gles 53 0,8 5 e g e
shod sla 2SIy B ud asls Hl 3 Cele VY S
STy Ol Ol (b Sl e s g, b 3,4
b s LY T L dol S 5 e
Sl g 5 ezl Gla S JT U osls piand
b s o305 15 Jases (Slas 53 e 353 )b
N3 55w 3 0ds &S Sl day ph s
NQOINERS
ol (bS58 gl hleT bl g
2 S VY ok Sl sl Jshs
e OT 23N 53 180, 51 8) 058 o L (A
sladnl B plnil 2 Jgo Gy SE e A g
3 155, chle PH )3l s Jols addllas 3,4
(G Jgb 53 681 e 53 S5 a8 5L 59
S 33 gl S 53 b ile T aes il axdlls
A3 A el shaker s, ;2 Jdw Yoo > 4
B Y slachle LK, Jabe cotlo 1 day d je
Y om PH s 5 5ol e 51 A 53 08 e A

p?w~/a)¢~i)'};a\§};u,~t_;p,'..aﬁ,|mm S

Vo-Ao /1WAy ol /0lws)S Sibh eole alEiuls /531 (b el alas


https://zanko.muk.ac.ir/article-1-199-fa.html

[ Downloaded from zanko.muk.ac.ir on 2025-11-16 ]

. 0103005 636 ()5 Gy VIE

60
£ so+
=
-
é 30 7
g 20 7
E 10 P .
o > .
Q ._4 "J,
o b p
Bal-Ti021 Bal-TiD22 Bal-Ti023
Molar ratios

0236 9 Peslis ST (88 S Jgwols” il Lilisn (Sl s g 33 1355y B> Cslowily ¥ S

bl wils 1, i 3 oS s S Lug 15, Ods Obdly, cpw bl
Aoy Pl Cole ¥ CadE a6,k Loyl po 53 pyiled ST (63 5 0 i 5 5alS 5L
Sose 33 35 Dde VY b oS s K, 5533 A 3 e S e 0 185, ke L0 Jslas pH
Olea 53 old jw o 500lS 56 (g1 Cod Ol e oS 43 WA o3 Ol 55 ) 53 05 ) S aalS it
RN L A CIPIU S LA o les LS| (65 47 5ls Oli gl L plol
B0

—O— Ba-Ti02 nanocom posite

- pure TiO2

Degredation Fificie ney(%)

T T T T 1
(v} 50 100 150 200 250
Cantact time(min)

208 9 P9l a1 (55 Sguels gl 9 LA P ol w53 T IS
A yg3 395 sga HO Y (Gal O 110 (8155 B o

Sl Al Sl (o Dl gt (555 slab>e Looes 4 Caltee sLpH L S, e sledls
BE pH J.’.‘ SIS U‘i‘ )‘ .b)‘.) CJ\)J};L: @:k..w U.ifr: B pH u:.}.: SIS )ﬁ\ )\ u\.:}&u.a 4.:1>J
LOY 8 F) Caises sla pH s 155, 45 BB 51 L PH ey o a5 4 55,0 1,

Vo-Ae /1By oyl /0liws)S (b ool slihils /433l) (b)) eole alas


https://zanko.muk.ac.ir/article-1-199-fa.html

[ Downloaded from zanko.muk.ac.ir on 2025-11-16 ]

YO allo Jles

Al oo AN LpH il sl V,’\inmpHd:ilp\\{.mrlea\fgﬁ(afgp\

@l bl g Al Rl dulp S«

1 q
04 A

07
?0.5 E
m 05
T 04 - 0 i 1o

0.3 -

0.2 -

01

0 2 4 B 8 10 12
pH

Y1 Sab o 218 (81355 co S 50 Jekmo 4dgl PH 806 IS

oS =Y Sl slass s3 Fr S5, ke 5 Y 5SS US55 Al 3 55 o5l b 390
2 @l 8 I ep 2 s b 4 A o Al gn 1855 5 53 IS 5 5 e sla bl
RO PRV-FHH] (S S 5 iS5t e b e sk @

ApPH U Jloea VY (b &S 5l 615, wu po

1 -
0.9
0.8

2 0.7

.?' 0.6

05 +

—— 0.5
o1
——15
-X-2

T 04
— 0.3
0.2

01 +

0 20 40 60 80 100 120 140

(aiBs) s G

YY Gab o8 210 (8155 w5 98 Coigmligil 398 WL 0 IS

A e S ke YA IS, chle Slelle LSS, ol clale 36 51 Juols s
o AAETVY b oS s 5SS, o e Ol SVl PH s 2l o3 0 5 e Ar 550 e Y
A SE R CE PN I AV OV PCh PP

LSS jamie mli plely Sl ods ool

Vo-Ao /1WAy ol /0lws)S Sibh eole alEiuls /531 (b el alas


https://zanko.muk.ac.ir/article-1-199-fa.html

[ Downloaded from zanko.muk.ac.ir on 2025-11-16 ]

. O)02005 36 ()5 )R VY

02 - i'_::_‘..x___-x

—
%‘A

—{—20ppm
=L} 40ppm
—fr—60ppm
=X—30ppm

o 50

(M) s s

100

150

Y1 Gab o 110 (8155 cu B 58 Jalome ddgl cdald W0 1 IS

Glols Y gams CdBIS 0 =5 51 2 PH s 5 41
On 43l ol 53 Bl e Ce mbw
S el ST 61805 L BT it (sl
sk 0 =8 YL PH L3 5 iss e 15555 420
S ST IS, s ok e CaUIST el
B S Sl falS 4 e 038 s
Pt

Ol 2d 53 p S0 B O3l Sa3 malBl L
RS 4 s e b0 B S, o
o aelS U a9 Hlie s s 4l o0
e SNV BI85 55 Gl i la3T aalsl plowil g
s gals cle s w8 ks gz s
2 p Sk VO 1 i lazbale 53 aUS 5
SMae il LS ol s ol oa
Daher daml DygdS sk s U 5 8
5ol Joloa 53 55 idey sl ol slml Doy 58
Gt 408 o Jshes Gas 4 O g 8 Ok ) we
o S 2 JB S8 s STy Ol
A

2 I, e 1B L g els e
Sy dd e O 28l L 5 555 5585 LialS ams
Sl Sk SIS, W5 s ods

S 5 domd § S

i oo,lal bl i s kil
Lok i @)l b pasls ST 63 Ly 5elS 5L
VY Jae S 5 S i ¥ e sl
Sl ol s 1S5, pe s 1y GLIST o S
e dKsly il amd 5 Sl Sea
535 e 1 sl badli S o 5 S8 ¢ ulaw
Ll e s 4t PH (o (SajsnlS U e
Va¥ S i b a5l S el w155,
258 b bp sy ST (s

ST 65 b anslie 53 el e Ly pelS U
SIS, Gl s Gt gD el posls
Cdl il ci Olg e aSsls VY gh Sl
039530 axe j3 odd i 03 50 (6l US55 g0
LLST sl 02531 5 il sl Rl
Col g odd (G Hg T 4 ol it Lol
255 n T (2B 550 Sl )30

Iy andllae ol ys PH Sl 31U 1555, 4 o 2alS
ol )3 58 s pHZPC ol 015 o
esidnSIss PHZPC Ysoms 2S5
=S sl pH s cl b8 gl Al e 0 =7 4l

Aib oo 20 0 =F GYLPH ;5 go3p e -7

Vo-Ae /1Py oBunl /oBws)s (S} ool alEibils /955l (bl eolc alas


https://zanko.muk.ac.ir/article-1-199-fa.html

[ Downloaded from zanko.muk.ac.ir on 2025-11-16 ]

YV oo JleS

L oAl pslid 4eSTh (63 Sl eslinul b o7 Jb- o
(FF) b o TOV/Y 4 o Olses Ll 15 e

& laatlae 53 ¥4 0Y Jle s O, 4 Suresh
3Lzl b o 5 otV (2B 58 4525 o
adllas oS Lzl 5y p el LS 65 D)3 L)
PH= 155, 4 o0 sl aige Jsl 3 oS 505 OLis oy T
SIS, w5 sl ¥ g/l 1, clalke 6/9
LS o (S5 093 45 0 b 2S5 5l o S Cosle
(¥0)

5 I 03pl 4 sl Ol adlas ol b
Sl il Cel DD3SL 4 b gl
st S 05 U g 53 LOT 2B 5
S oslizal oS Col il b6 eSS ) 1D sl
S0 Lo T 03,5 S| g S 35lS 5L
o Jezd 3l (Sl 5 Adiy 5 5 oS bl o

S1eyd g K5
b pamiily Slides @S bug ol ey
o5 S o sas IRMUK.REC.1394.122 &5 § o lud
Ciglee lag,Kan Sl G ol OB L 5 Sl
Ly 03 Olws ST Kby p ke oK ils (5555 5 Sl

..Qu&@tw.ej;uc,b@\%,d,.@

References:

Sl S i IS, Chle 1B L S g5k
Ml b g edd O D13 56 mhae (5, 1555
355 0 JenS 35 IS,

4 YooV Jle s Glaadlas,s O, 5 Hang
wias ol TIO2IFe &y 5alS (S5 o (o0
L1, TIO2/Fe &y 5elS o T czsls 55T (61555,
G pl 53 3 ged jw JF = e hgy 3 eslial
Sl G 2dblS 5 Cld ey Gl
Db o Y S el (615 Jube Sl ek a L
CojaelS Slaclale) Caloses Loyl 5o il b )5
chle s pH=Y ((V-F h) Ol e (+/Y=4/0)
OT s b3 sas o3lizal (2 55 8 e YO 1355,
O/l da) i 55 (LN00) Codm Ol s o j2is 4S80 0L
L Jeols Cele ¥ Ol Sde j3 Sy aelS /0
()

s glandlas 53 YooV Jle s 0l ssu
botd (VT oy ST (3 2 BIST 558 S led
sr Sy promen WOT izl (235w (ol
Dyl 3 ekd e D3 s U 5 )l
sl b ol G, 51 Lk s
7 Ol Sde ys a5 s Ol G o loes .05 50

355 sn 4 TAFIA Ol 4 ok e (15555 sl

1. Lu CS, Chen CC, Mai FD, Li HK. Identification of the degradation pathways of
alkanolamines with TiO 2 photocatalysis. J Hazard Mater. 2009;165(1):306-16.

2. Dos Santos AB, Cervantes FJ, Van Lier JB. Review paper on current technologies for
decolourisation of textile wastewaters: perspectives for anaerobic biotechnology. Bioresour

Technol. 2007;98(12):2369-85.

3. Byberg R. Photocatalytic Degradation of a Series of Direct Azo Dyes Using
Immobilized TiO2: Worcester Polytechnic Institute; 2012.
4-Mahvi AH, Maleki A. Photosonochemical degradation of phenol in water. Desalination

Water Treat. 2010; 20: 197-202.

5. Rache ML, Garcia AR, Zea HR, Silva AM, Madeira LM, Ramirez JH. Azo-dye
orange Il degradation by the heterogeneous Fenton-like process using a zeolite Y-Fe catalyst-

Vo-Ao /1WAy oGl /oGms)5 Sy eole slEimils /455l (Sib)) eglc dlas


https://zanko.muk.ac.ir/article-1-199-fa.html

[ Downloaded from zanko.muk.ac.ir on 2025-11-16 ]

o C1j03805 030 ()5 ) VA

Kinetics with a model based on the Fermi's equation. Appl Catal B: Envir. 2014;146:192-
200.

6. Al G, Ozdemir U, Aksoy O. Cytotoxic effects of Reactive Blue 33 on Allium cepa
determined using Taguchi's L 8 orthogonal array. Ecotoxicology and environmental safety.
2013;98:36-40.

7. Kousha M, Daneshvar E, Dopeikar H, Taghavi D, Bhatnagar A. Box—Behnken design
optimization of Acid Black 1 dye biosorption by different brown macroalgae. Chem Eng J.
2012;179:158-68.

8. Chakraborty S, Basak B, Dutta S, Bhunia B, Dey A. Decolorization and
biodegradation of congo red dye by a novel white rot fungus Alternaria alternata CMERI F6.
Bioresource technology. 2013;147:662-6.

9. Zhou X, Xiang X. Effect of different plants on azo-dye wastewater bio-decolorization.
Procedia Environ Sci. 2013;18:540-6.

10. Miao J, Jia Z, Lu HB, Habibi D, Zhang LC. Heterogeneous photocatalytic
degradation of mordant black 11 with ZnO nanoparticles under UV-Vis light. J Taiwan Inst
Chem Eng. 2014;45(4):1636-41.

11.  Saravanan R, Gupta VK, Narayanan V, Stephen A. Comparative study on
photocatalytic activity of ZnO prepared by different methods. J Mol Liq. 2013;181:133-41.
12. Kaur J, Bansal S, Singhal S. Photocatalytic degradation of methyl orange using ZnO
nanopowders synthesized via thermal decomposition of oxalate precursor method. J
Phys Condens Matter. 2013;416:33-8.

13. Fujishima A, Zhang X, Tryk DA. Heterogeneous photocatalysis: from water
photolysis to applications in environmental cleanup. Int J Hydrogen Energy.
2007;32(14):2664-72.

14.  Augugliaro V, Litter M, Palmisano L, Soria J. The combination of heterogeneous
photocatalysis with chemical and physical operations: a tool for improving the photoprocess
performance .Journal of Photochemistry and Photobiology C: Photochemistry Reviews.
2006;7(4):127-44.

15. Robertson PK, Robertson J, Bahnemann DW. Removal of microorganisms and their
chemical metabolites from water using semiconductor photocatalysis. J Hazard Mater.
2012;211:161-71.

16. Borhan Al, Samoila P, Hulea V, lordan AR, Palamaru MN. Effect of Al 3+
substituted zinc ferrite on photocatalytic degradation of Orange | azo dye. Journal of
Photochemistry and Photobiology A: Chemistry. 2014;279:17-23.

17. Haspulat B, Giilce A, Gilce H. Efficient photocatalytic decolorization of some textile
dyes using Fe ions doped polyaniline film on ITO coated glass substrate. J Hazard Mater.
2013; 260: 518-26.

18. Patil RS, Kokate MR, Shinde DV, Kolekar SS, Han SH. Synthesis and enhancement of
photocatalytic activities of ZnO by silver nanoparticles. Spectrochimica Acta Part A:
Spectrochim. Acta Mol. Biomol. Spectrosc. 2014;122:113-7.

19. Mohaghegh N, Tasviri M, Rahimi E, Gholami MR. Nano sized ZnO composites:
preparation, characterization and application as photocatalysts for degradation of AB92 azo
dye. Mater Sci Semicond Process. 2014;21:167-79.

20. Chakrabarti S, Dutta BK. Photocatalytic degradation of model textile dyes in
wastewater using ZnO as semiconductor catalyst. J Hazard Mater. 2004;112(3):269-78.

21. Lin YH, Tseng TK, Chu H. Photo-catalytic degradation of dimethyl disulfide on S
and metal-ions co-doped TiO 2 under visible-light irradiation. Appl Catal A Gen. 2014; 469:
221-8.

Vo-Ae /1Py oBunl /oBws)s (S} ool alEibils /955l (bl eolc alas


https://zanko.muk.ac.ir/article-1-199-fa.html

[ Downloaded from zanko.muk.ac.ir on 2025-11-16 ]

VA oallo Jlas

22. Faisal M, Ismail AA, lbrahim AA, Bouzid H, Al-Sayari SA. Highly efficient
photocatalyst based on Ce doped ZnO nanorods: Controllable synthesis and enhanced
photocatalytic activity. Chem Eng J. 2013;229:225-33.

23.  Senthilraja A, Subash B, Krishnakumar B, Rajamanickam D, Swaminathan M,
Shanthi M. Synthesis, characterization and catalytic activity of co-doped Ag—Au-ZnO for
MB dye degradation under UV-A light. Mater Sci Semicond Process. 2014;22:83-91.

24, Kong JZ, Li AD, Li XY, Zhai HF, Zhang WQ, Gong YP, Li H, Wu D. Photo-
degradation of methylene blue using Ta-doped ZnO nanoparticle. J Solid State Chem. 2010;
183(6): 1359-64.

25.  Sin JC, Lam SM, Satoshi I, Lee KT, Mohamed AR. Sunlight photocatalytic activity
enhancement and mechanism of novel europium-doped ZnO hierarchical micro/nanospheres
for degradation of phenol. Appl Catal B. 2014;148:258-68.

26.  Maleki A, Shahmoradi B. Solar degradation of Direct Blue 71 using surface modified
iron doped ZnO hybrid nanomaterials. Wat Sci Tech. 2012 May 1;65(11):1923-8.

27.  Suwarnkar MB, Dhabbe RS, Kadam AN, Garadkar KM. Enhanced photocatalytic
activity of Ag doped TiO 2 nanoparticles synthesized by a microwave assisted method.
Ceram Int. 2014;40(4):5489-96.

28. Omidi A, Habibi-Yangjeh A, Pirhashemi M. Application of ultrasonic irradiation method
for preparation of ZnO nanostructures doped with Sb+ 3 ions as a highly efficient
photocatalyst. Appl Surf Sci. 2013 Jul 1;276:468-75.

29.  Giahi M, Badalpoor N, Habibi S, Taghavi H. Synthesis of CuO/ZnO Nanoparticles
and Their Application for Photocatalytic Degradation of Lidocaine HCI by the Trial-and-
error and Taguchi Methods. Bull Mater Sci. 2013;34(7):2176-82.

30. Kuzhalosai V, Subash B, Senthilraja A, Dhatshanamurthi P, Shanthi M. Synthesis,
characterization and photocatalytic properties of SnO 2-ZnO composite under UV-A light.
Spectrochim. Acta Mol. Biomol. Spectrosc. 2013;115:876-82.

31. Shahmoradi B, Namratha K, Byrappa K, Soga K, Ananda S, Somashekar R.
Enhancement of the photocatalytic activity of modified ZnO nanoparticles with manganese
additive. Res Chem Intermediate J. 2011;37(2-5):329-40.

32.  Vignesh K, Rajarajan M, Suganthi A. Visible light assisted photocatalytic
performance of Ni and Th co-doped ZnO nanoparticles for the degradation of methylene blue
dye. Ind Eng Chem Res. 2014;132 :34-41.

33. Huang C, Hsieh WP, Pan JR, Chang SM. Characteristic of an innovative TiO 2/Fe 0
composite for treatment of azo dye. Sep Purif Technol. 2007 Dec 1;58(1):152-8.

34. Su B, Wang K, Bai J, Mu H, Tong Y, Min S, She S, Lei Z. Photocatalytic degradation of
methylene blue on Fe 3+-doped TiO 2 nanoparticles under visible light irradiation. Frontiers
of Chem in China. 2007;2(4):364-8.

35. Suresh T, Annadurai G. Synthesis, characterization and photocatalytic degradation of
malachite green dye using titanium dioxide nanoparticles. Int. J Environ Sci. 2013; 3(3):71-7.

Vo-Ao /1WAy oGl /oGms)5 Sy eole slEimils /455l (Sib)) eglc dlas


https://zanko.muk.ac.ir/article-1-199-fa.html

[ Downloaded from zanko.muk.ac.ir on 2025-11-16 ]

e O)0200 930 ()5 ) Ao

[ Original paper ]

Performance Evaluation of Ba: TiO, Nanocomposite in Photocatalytic
Degradation of Direct Blue 71 in Presence of Sunlight
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Abstract

Backgrounds and Aim: The textile industries daily discharge millions of liters of colored
effluent into the environment. These effluents are usually non-biodegradable and pose a
serious problem to human and aquatic living organism. So, the aim of this study was to
evaluate the degradation of Direct Blue71 using Ba:TiO, nanocomposite as a catalyst in the
presence of sunlight.

Material and Methods: This study was an applied research in which Ba:TiO,
nanocomposite was synthesized and also The effects of parameters on the photocatalysis
process such as initial dye concentration, photocatalyst dose and pH were also studied.
Results: The results of the study showed that the dye degradation decreased with increasing
the dye concentration and nanocomposite dose. It is observed that dye degradation can be
favored by lowering the pH of solution and the photocatalysis degradation rate of dye
increases with decreasing solution pH, because under acidic pH, hydroxyl radical is the
predominant reactive oxidant. It was also found that the photocatalysis degradation followed
the Langmuir-Hinshelwood Kinetic.

Conclusion: It is concluded that the synthesized nanoparticle has a high potential for dye
degradation in comparison with pure TiO, and can be used as an effective

photocatalyst for degradation of dyes form colored effluents.
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