[ Downloaded from gku.muk.ac.ir on 2025-07-31 ]

WA-IEV /1190 jlgs /@osiilib 8)9s /Gws)5 ¢Sib)y eole alSiils ¢alc alas

39 039300 dauS 133 1 ol g5 (3 Lot g gu 9 (3o g8 ST 3 (3T )15 duuslin
(S Ao 33T st 31 VY paitiwo T (1555 5 S

TSutacmn 3lign | g0u 5 4o 30 ¢ (G O3 s Sgn ¢ (Sho Lyuldl 9oy Lo

Ol g it Ol S (S5 psle olils ame Cbltgy Dl S o o Sblikgy pniign (g0

Ol gt (Ol S (S5 psle oty o Sty Dl S e clame Cblldgy (pnikign L1 Y

(Usgon 330) Ol gl i cOlis S (S ke oSl s ol Dliciond S n ¢ Lasmn Cobligy i ¢ 0 0 =Y
mehdi_dshirzad@yahoo.com «AV\-$£Y$454 : -4

Ol it (s S (S5 g5k o805 clamn ol Dlidons S 0 clame Sl puilige s IS -F

o

Lgij) Lyl 3y ol des 1 Calies CL«A Ol 53 &S Gy Lo Glodu VT o Sodas u;<i 1D 9 dieo
5 bt B S T3 THIS (s G ol 51 o 10 los S sl (S5 9T o Jaome 5 Ol (51 o iy oo
g 4 5l s 53 2T Gl Lasa SIVY e T SIS oo 53 05554 4T (‘T}f sl 5 s

PH o 128 8 Sy g 55815 Sl 5 (b ) 3 a0 L5T = g o aalllas ¢ 55 6 Gt ol S ot 94
Pp bt s led B LTSGR VL ol 5 4l s 8 s s 30 0t 53 Sab Ll 3 5 el
38 s g i rled b3 5 VY dteee T SIS 0555kn 4S5y adsl bl ST ¢yl PH (23l S g
A plol O g 85 b 5 ST 153 p 5 5l elial b 5 mesls s 5 LT

SN it TGS sl CBIE LYY it T S, Gode 0T & St it ol o didl
s il a1l Sl aTH 05 A8y adsl e 5 eled 0Ly SR L oS sls 0L s rean 3L
S s 5, s (Langmuir-Hinshelwood) ¢S5 ax 53 alsbas j1  SzS (glaesls & sls Olis baaily

LS b pl g plasd g 5 ol 5 Sau T3 51 015 oo 487 s 0L SlagloT 51 ool s JS7 5 sl 18 dmeld
55 L awlie 53 izmen 3gad oolitul o Glakows SIVY its T SISy Dl 3 Fae Gy S Olgm 035k
D351 o fnd BB iman 5 Oodo gDIS 4 o 5 L 05 55n ST Ll olend s A0 T8 S eslinad codd S5 T 5
338 orslgin 2T ol 51K, Gl S e 5 330 ) &S Ol pin

(tlosd $ ol O3a0kn ST AT 3 plachsB /0555dn ST T3 WY e T G155, (019wl
S (2T ol

AAVYY tllie 5 ds ARV 1 ol asdhol  A/A/Y tallie Jpuo g

55 T BOD) glasd s 5L 355m 05 Olie 4o
S Cilen o grmen 5 ) e I D en Sl e b (s plis 53 605 e
w55 5 odd OT Jb 4 50 JulS Jlas) (2 e Ol s ol b aS 545 o0 03] paded dlo js o

Sals 0T Cilas y mwssd Jos galS Corge Gw&"g\nﬁ::)‘)gr@&)ﬂj\“'égb
cJ.}J;‘.L’ L;l«.gT 33 u_ijj C)L:ff" adss b .::)?Gn

1. Biochemical Oxygen Demand


http://sjku.muk.ac.ir/article-1-466-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-31 ]

W Ll shub sage

JUs & &8 wsls O 1) Cpioes o)l sen SISin
GaduT 3 ojs 0l LBl ate) pl 55 L leds,
R R (I B SRR P Ry
JA g g sl 45t Gl Sa )T sl pue
Jod 3 VT i e o151 ol (sl w5
55 (8) 0,5 o 55 eslinal 3,50 GG, 5 JT 5lsa
ISty g Sl eslial b bty Sl w0l
oS LS a5y &5 SLS 5 (OH) JouS 5500
Om 3l Lk e ST IS 5 05 b Sl sl
Lol ek 3 Sk Il 5,0
« UV/ZnO (UV/TiO; (O s23) Hy0x/Fe I oslizl
(obost 55w) US/H,0; 5 (olews s2) UV/ HYO;
T3 51 eslial Ledg,y ol om Sl Bsde My
Oljor sk lgo olbadsisn 5 (olbedy?
e OLS 5 g el ) oS Sl 5 JT oS 5
aps BB OLS S a ) (S ap LB
-V s b (SK5s) s

Gl p T wp Gos ol 5l s
O3oads S5 b pls pladigipm 5 olasdsd
3 @l Sldam IV e T 61555 Codo s
o3litl b STy 6KaiST o 3 e 5l o
oy (Langmuir-Hinshelwood) eﬁ; 4> 55 dslas

.u\._»:)f

IR P9I
238 g AT - o ¢ 5 5l s oy
Wlws S K ok oKisls 3 an sl e
Cilig oSy OS5 OT et oKtleT
25 Tt e GRS Sl IS sk 4 s 8 el

| 03 g

1990 jlgs /@os}ilib 8)9s /Gws)5 (Sib)y eole alSiils (alc alas

AVOT 5 epde s B T s sl 055
5ol JT b 2ls plo bran (b,
ol s (Diazo) 53T 65 el I baee
(Anthroquinone) oS5 xT 5 (Phthalocyanine)
S Lloks JSKi5 il o Oy adl (glyls &S
Koy Oodo cpl gl (Y) 2Bl 15 5 o il g5 oo
Ll el ol &g, ol 48 ool
(i b, Wy ple 28 5 ey
ol S dleds LG sl e slaeK,
3 e,y CiS s il e 65
&S 039 oslatul 340 L;\)'ijj slge laylle (g L
5 N3P S e 0o T s pslae o
c_\.'..p oslizul 3 40 L;lgf;') S .::;Gn o bes
FE P S SS sll s 4 sl
b VY dtee T 1805 il o (S5 420
<5 c;,f S (CaoH2sN7NagO138s)  sleess J 50 8
Sl 53 o 68 0T 63T S & 055 5T
Ol 5y ook Ol (F) Wil ST
3550 ekl ST 3 51 (6l 5 ok plon] NG
(SIS 035 B TP el 8 8 5
ol Wil glid e T3 5 fsa L O gl
dohie adar GladnT 5 Gllog iS5 o Sas
S Sl s s (ke odar il ONSL
Ygomn L) ol omped 238 (o 0 peos 1SS
DA & sl o o s JE olie g
25 Sl dalet JLn 1y 68 e o
Chle Ol 5 o3y A8 STy oSS oS slelile
Sl ol i s ks o oK, eiledl
5oy a5 lis ST b sy el

O dam 3l aabie $a,5 4 5L 6T sl


http://sjku.muk.ac.ir/article-1-466-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-31 ]

v SBATYS (T)5 amlie 1o

55 (Merck) 7%+ (H,05) 055 yid deuST, anllas 6 590 osluawds S0 4egs
(CaoHaNNa01S) st Jgop b o5, ksl 2 B O S5 SIVY it (T I,

RO PRTININ E  CE OWT Merck) <S5 51 5L 5,50 (glasd 3150 4

ol 3 eslizal 3y oS ALST esbe s S ag

C.I=34.140 $O3Na Chemical Structure
WM= 1029.88 g/mol
Aax= 587
NaO3S ‘ $0,Na
SO3Na

(C40H23N7NagO013S,) 2 bowls Jg»)s b YY) aiieno gsz SISy sl 1) IS

00 ,Llis rf Slo s u“*"ﬁ ;__..a‘}] aﬁi JI".{U C,.e US/H,0, ¢ UV/ H,0, )5.&'3") ..»le‘?')b
ile Philips oS, sl (UV-C) ofy O (G Y S 5o UV/ L0, 5581, Soles
o313 0l (L) Y & 3 US/HY0; 6871, eSleds 25STy s4h oo odalie a5 shilea Sl sdi osls

c\i:.ﬂbdgg_&}.p‘jé C‘)“ &Uc‘w;‘d‘ ols Cond o] o&J&iﬁM})j‘ axlae Sy

LS £ Clamis Jdos S5 4 o sgmen 5 ST 55 g Jslous 0557 LSl Cgr Ojen @ jgoee & Sy
sy AT elis 53 Sl IV Ol L 5 Slp Sa00 Cand il 4581 ST 5 K
03 8 e OIS Sy b UV ¥ 2l

R

pE———

35195 Lymigs
B oS (gl 6 g (Ao B sl

4

— g il

oS ol

| | - 5 s 5351,
4> eite s
[0 ¢ © |
(1)

11990 jlgs /@os}ilib 8)9s /ws)5 (Sib)y eole alSiils ¢alc alas


http://sjku.muk.ac.ir/article-1-466-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-31 ]

K1 s shub sags

(SIS 2 adges alg)
(59938 SIS Kl T 4‘:1;

P s e

SRS KIS T g

“7 ey

PESENITET T S

l—‘—|

=

A

(<)

ol sl s s w8 Sl LeST, 4 N
sliledl Chle mi Lz sl 10 Ml (o
O S (R -2 B S (VY- JPE N <
CLlE g A oy psie sl Jo 5 b Ladisa dan
Baws Loy VYV ke ST G, sbiledl
45 (UV-VIS 1700 Simadzo, Japan) j:”:é)):ﬁ.f\
3kl (slgdpy SIS ulal r 2 56 OAY 7 50 Jsb
SN Ml 5 OT SlalsT ol ()
AP 3 eslizal b 55 baesls s 5 LT s S
o 4 rmpan b bl O 85 a5 5 ST
andlan cpl 55 V) wggﬁ,g,\w&i\
S s b dlae L iSTs oSaiS sy ol
ol e Cawe 5 (VY 5)Y) Hinshelwood-Langmuir

Dyh e ah g 55 D) s 4 Aslas

d[Cy/d]= Kt
Bgh g b 5O se 4 dolas ol
Ln [Cy/C] =Kt
(I/min) e ot = K
(min) s Ol = T
ME/D ol 53 VY s T 155, il = G
Mg/D 0 0l 53V s T 51555 adsl ke = Co

1990 jlgs /@os}ilib 8)9s /Gws)5 (Sib)y eole alSiils (alc alas

¥ e (2T (1555 &5 gl Jahono g
(eemg/D VY it T &5, ke sl
PV e T SIS 058 o Sl eslizal L
Sk S e sl b ag Oy 09k ST
oy 53 V) s T G5, b Jsloes (Lale
5 S STl GIpH b5 g s s

5 8 oslimal Jbe 5 ¢S 5 g
Qg b O g 38 Ol lo 3T

Sae Jols Zass cpl 5 (w50 Jelse
adgl chle (0 e (Yo o wemmol) HyO, 4yl
PH (Vv oY earvcorovemg/l) VY e T LS
Vo A 5 Y210 el Ol s (FOVANY) adsl
US/H,0, 5 UV/ HyOp T3 s o 4 aids
Lld s g pH bl SlaslsT 5T @l il e
SY Ml VY e TGS, hle) b ot
52 i b OV e YO LSy 5 05550 Clale
VU sl e 5 a (FoVANY) o5 5d5w 55 pH luie
day s s US/HY0; 5 UV/ HyOs 0T 5 sl ¥
d pils &Sl b OlaleST el pH s
53 Jte (gl) 3 S plowil e &S 031 S 5 e

r:.E:M = 6‘){") calizes gl ble canfllas )40


http://sjku.muk.ac.ir/article-1-466-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-31 ]

Ls

-1

v SloaiaTyd (15 amlis P

UV/ HyOr45T 5 53 ds 1,8 g5, pH 5T
el odd o3l Ol (o) US/H0, 5 (L)
W ¥ IpH (il 3L 53 8 e sdalin &5 (o) shailen
Sl ew 4 US/H0; 5 UV/ HyO; )3 Code oI,
(o 33 3L 2T UYVY 4 BV 15 INS s TAY
G YoV L Sl G55 4 ey PH 4l 5 5

..L_»:)f

P ()

-
(o=
!

a4l
Y s 2T (81355 Sd> 1567 5952 PH 4T
o | PH. (paxi 9 dxllan O 590 s 38
SIS, G gL 5 Jyle adsl pH 30
(FONANY) Jglome adsl PH i LYY s T
VY e 2T 1805 a5l Bl S Lol b o
s Yommol LSy, O Ll 5 ¥ mg/L
Calzzes lgle; 5o Vo omg/l oS disie Sl I

SN ol s (0 5 (DY Jlsged 53 A (pm)

)

——pH=3
——pH=3
——pH=7

——pH=9

——pH=11

cdakk) (@) US/H,0; g (1) UV/ Hy0, wisT 8 5o 1) poadtiand G’T S35y Bds> 2L » Jelxe 4dgl pH )ﬁ;i; HEIETYY
(YO mmol Wl gy 059 0 4ol cdalé 9V mg/L ¥ i 2T (5135555 49!

11990 jlgs /@os}ilib 8)9s /ws)5 (Sib)y eole alSiils ¢alc alas


http://sjku.muk.ac.ir/article-1-466-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-31 ]

€0 giaaw slb sxge

G355 (o) US/H,0, 5 (L) UV/ Hy0, 0T
S S kil ol odd e3ls 0L sl SIS
Wyl chle L e LIS Sl iy ls e
48k Bl anT b g e 55 LS, 0o
S AlSs s Oisodes adsl ChlE B S g5k
SV Cde L8 el tul53l 6vmmol 4 & mmol
UV/ T s 5 4780 4 /¥0/¢ 5 5789 4 /Y

5;3\3_ uj*:"}é\ US/H202 9 H,0,

Voo (G

H,0,=C+ mmol
H,0,=Y¢ mmol
H,0,=Y¢ mmol
H,0,=!+ mmol
H,0, =4 mmol

Vo Bha ol LS

3 Ne 7 Y.

(aads) uled la;

G135y Sio I 695 5 H0 gl slde LG
Axllao 3590 i 33 V) (udtinn 2T
S 5 LS, OFasde sl bl 3G

adgl SBE 5 m b aallee 5y 0t 5 Ol
55 (0 A (Yo (¥r drmmol) LS, Ol
VY i T G, oyl clle ool Ll
SUV/ Hy0, 4T 355 s & Y5V pH 5 ¥omg/l
Y 13500 53 kd ey s (slgile 55 US/H,0,
03 LS5, Ofasde cble ST 5 fol &b

A
=
)
¢
A H,0,=C+ mmol
o
e H,0,=T¢ mmol

H,0,=%¢ mmol
H,0,="+ mmol
H,0, = mmol

™, -8 g, T 1A VA

(adda) el la)

9 (AN UV/ H0, wisTd 5o 1 priins ‘53-( SISy Bos 2107 (699 Wb 9yp U39 0w gl Cdald 36 :Y 5805
(M9Y b plypH oY mg/l ¥ e 2T S135) A9l cdaké) (2)US/H,0,

Gl oS 6, (©) US/HYO; 5 (L)) HyO,
Sl g S5 500 51 a8 shailan Ll ol o3l Ol
T S, sl chle nlpl Lo Gde oLl
S Gosb 4 3L S AT 5 93 p 5s VY it
gV mgl IV i ST IS, Wyl chle
STV 4788 51 Cade I8 .db a1V mg/l
s UV/ Hy0, AT 3y 55 4 704/1Y 4 744 )

23l sals US/H,0,

1990 jlgs /@os}ilib 8)9s /Gws)5 (Sib)y eole alSiils (alc alas

S ¢ W e T G155 Aol okl WU
axdllan )90 i 30 Bd> o1

&\,\fﬁvxrgwgétﬁ,@)\w,;i:

adgl SBE 5 m b aallee 5y 0t 5 Ol
eSS Ve 0 O Y ADWY e T 1K
LS 5 05 adsl Chle b Ll s 5o (2 5o
UV/ H,0, 4T 3 55 <55 4 ¥ 5V pH 5 Yo mmol
1305 53 ok gy Ciliien (5lgiles 3 US/HLO,

UV/ T 55 &5 adsl ke 36 51 Jols mls ¥


http://sjku.muk.ac.ir/article-1-466-en.html

w SlorioTyd (5 s K€KE

1 Bim ol IS

Ln (Cy/c)

[ Downloaded from gku.muk.ac.ir on 2025-07-31 ]

\.
M
LY
it
- -
= &
kg 9
I
3 )
T.
T
T 7o LR R TA TR P
fA) \E Vo T .;_.\E,__E;.:;u J,.L.QS QL.a;,

(aifo) poled ileg

03930 49l ctald) (<) USH0; 5 (1) UV/ Hy 05 s $ 05 GBde a7 695 Y s 2T (51555 adgl cdalé o8 171090
(¥sYpH 99 Y0 mmol wlusgy

0313 OLE ) Jgdr )3 55 (SST Cub b e S35 2 SES i  lage 53 S sk
C«d‘ ol UV/ .,LiTjs ).b V\ V*E:"A LS’T 6‘)§4) db &‘)K
el ol 0als OLES (u) US/H,0, 9 () Hy,O,

7] 6

6 Cgy= 10 mg/| -

. + Cp=10 mg/ 5 * Cp= 10 mg/l
m Cp= 20mg/l

a _ - 4 [ ] C.:: an,gd"ll
a Cp=30mg/l O _

3 - 5|:|n-|EI|"| _? 3 & o= SEImE,."I
. l:d- Zomg/! -:3 : ® Cp=50mg/|

2 0= & o Cy= 70mg/|

1 1

0 1 0 T T T 1

0 5 20 0 50 100 150 200

10 A5
Time (imin) Time (min)

a9l cdaké) (<) US/HL0; o (A1) UV/ HyOp T8 50 VY i (2T (813555 Do 517 Sis”™ 510903 :F 51805
¥9¥ pH 5 9 Y0 mmol wlsg » 39500

U V/HzOz US/HZOZ
C, (mg/l) pH K, R? C, (mg/l) pH K, R?
\B A% WAn'a% /41y \B i\ /oY +/4YY
Y. A% +/YAQ «/AYY Y. i\ VAR + /MY
e A% AYZS +/4Y4 e i\ VARV /AW
O A% VARRS VA O i\ o/ v /N0
\Z A% v/AY /A \Z i\ v/eed /AR

11990 jlgs /@os}ilib 8)9s /ws)5 (Sib)y eole alSiils ¢alc alas


http://sjku.muk.ac.ir/article-1-466-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-31 ]

€0 Ghaw shjib sage

5 gy  Gladdlas b ol mls Sy s
LSl ST,y o, 156K, s, 0bSes
.(\F) ;)\; Q‘..E;ua.n Lisls (abu‘ US/ H,0, )‘ oalanl
2 5E 5 ol S Gladlhs b dols s immes
b b b 51 55T e, Sl LS sy
:)‘J C.LUQ.A YT (abu‘ UV/ H,0, J“in )‘ oalanl
ol 3Tl ol s 2l 2alS 6y ol clile
Ky WS Ky adgl chle il Lo«
b5 e 5 o ST H)Oy b (555 620
df«.lf\) )\ H,0, cld.v S » g‘_i;') QA u\:mf\
pde o a4 LS55 ISl L K5 sl S5
SDE 2l ks 8 r 6,8 sk T e pdtes ol
Joloe 55 0l 355 Glgs 38 e b b (0 5153
df.;alf (Beer-Lambert) & Y- ,0 056 b
Ky sl chle ol e 4 (Y 5PV 50A) Al
ad dslan b 2S5 oSaiS s ol anlllas ol s
Ai Caws s Hinshelwood-Langmuir ¢S 4> s
G dys SanS i K ) adsl chle L
(3l Sl RY) Saer o shiles 5 K))
5 Sl S Ades ml L odol ml 45k
Tl e 1S 4 e g Jble
V) syl callas Lsls (abu\

S 5 4o
5 sl G Tp ST adlas ool 5o
Sl 55 5 O3k ST b pls gl gsm
o 3o &) S IV i T (155
931y e 28 Sl pH IS 55k 4 .25 5 515

1990 jlgs /@os}ilib 8)9s /Gws)5 (Sib)y eole alSiils (alc alas

PH 545 oo odalie Vjlsse 5 o5 ) ghiles
Uyl aallon 350 oo 33 1y (gogr 3B Jsloes
03 Ode LW 4 Y SIpH sl L S
& AV 5 s 5 4 US/H0; 5 UV/ H,0p a7
PH asdllae :pl 55 .C3L 2alS LYV/¥ 4 #V 1 5 VS
SRS A 8 e Y VL S 4 e
PH 213l 5 28l bl 5 95 a5 Odo LK
sty fals 5 HoOy mhaw 3 JL o e
HyOp o ¥ 5V L ol pH 5o il o JouS 5 5oken
Sy (Sowe Ligy Lol 35 o odd e Sl sl
Ho05 oo 55 655 il 4 )3 ot OH 00 L
Db RlPl JuS ot JICol, 5 sl el
5 b S Gl L Aol o Syshey (V)
Soslizal L) &SU el &5, O (595 2 0L, Ken
4S5 gailon (10) 51> Zisllas ckisls plnil UV/ H;0,
Ol o)lS 548 e odalin & 5 Ll Yls 500 4o
PP e 33 8 53 VY e T LS
Codo o8 Jhll il il 3 HaOp adsl s
HoOp adsl Jltde 2l b VY pits T LS
ol s 4 03y oS gotn Il il s
Py a s amd 3 5 OaellST AT 51
sl Wy ssbp V) ki T LK)
0 gty b UV/ HoOs T 5 55 fouS 550
AN NTIY) 35500 plowil )

DB71+ hv — products (p) ()
H,0, +hv — 2-OH M
‘OH + DB71 — products (p) )
P + -OH — final products (CO,, H,0O, NO;’, SO42') (¥)
-‘OH + H,0, — H,0 + HOy (®)


http://sjku.muk.ac.ir/article-1-466-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-31 ]

v STYs (15 amlis ¢

el shbow 5 LK, Sl g e s S Sl gL 2l 5 S e U andllas 5 gn 0T
238 polgty RalS e wpH Bl el LTS g s s
N ol gl (IS5 sl Al o JouS 5 SIS,
S8 g Ko T 5l Olg e & sl ol SlabeT

Sl PObl 5 Olidesd b ey g pde
Sl il Sleds 5 (S e e oSSty (S
03505 o8l 3 5 Gl 5 Jbo Culem bl 4 Obws S
ol doses dige BT 515 0350 S oY Ul

.J:;ddilz)ﬂ&ﬁrbdl)ad)&aﬁjbuA{J:ﬁ.

O3ooks S5 b pls pladigipm 5 olasd s
ST SIS, &K, Ode s Jige Sy oS5 Olgim
03 Omomad L5 gad o3lat gsz cllsws 3IVY r.:i.“wn
J..g_Tjs S eslawl el ;S .,Lg_Tjs 9 L awle
@S 4 5 L 05k ST Lpls gl s

G &5 Olgms O35 s BB pmen 5 o

References

1. Forgacs E, Cserhti T, Oros G. Removal of synthetic dyes from wastewaters: a review. Environment
International 2004; 30: 953-71.

2. Ince NH, Gonen DT. Treatability of a Textile Azo Dye by UV/H202. Environmental Technology .
1997; 18: 179-85.

3. Bali Uatalkaya E, Sengiil F. Photodegradation of Reactive Black 5, Direct Red 28 and Direct
Yellow 12 using UV, UV/H202 and UV/H202/Fe2+: a comparative study. Journal of Hazardous
Materials 2004; 114: 159-66.

4. Lin SH, Peng CF. Continuous treatment of textile wastewater by combined coagulation,
electrochemical oxidation and activated sludge. Water Research 1996; 30: 587-92.

5. Mahvi AH, Maleki A, Rezaee R, Safari M. Reduction of humic substances in water by application
of ultrasound waves and ultraviolet irradiation. Iranian Journal of Environmental Health Science &
Engineering 2009; 4: 233-240.

6. Shirzad Siboni M, Samadi MT, Rahmani AR , Khataece AR , Bordbar M, Samarghandi MR,
Photocatalytic Removal of Hexavalet Chromium and Divalent Nickel fromAqueous Solution by UV
Irradiation in the Presence of Titanium Dioxide Nanoparticles. Iran. J. Health & Environ. 2010;
2:261-70 (Persian).

7. Lucas MS, Peres JA. Degradation of Reactive Black 5 by Fenton/UV-C and ferrioxalate/H202/solar
light processes. Dyes and Pigments 2007; 74: 622-9.

8. Poon CS, Huang Q, Fung PC. Degradation kinetics of cuprophenyl yellow RL by
UV/H202/ultrasonication (US) process in aqueous solution. Chemosphere 1999; 38: 1005-14.

9. Shen Y-S, Wang D-K. Development of photoreactor design equation for the treatment of dye
wastewater by UV/H202 process. Journal of Hazardous Materials 2002; 89: 267-77.

10. Maleki A, Mahvi AH, Mesdaghinia A, Naddafi K. Degradation and toxicity reduction of phenol by
ultrasound waves. Bulletin of the Chemical Society of Ethiopia 2007; 33: 8-21.

11. Jenkins SH,. Standardized methods of water examination. Water Research. 1998; 41: 531-546.

12. Malik PK, Sanyal SK. Kinetics of decolourisation of azo dyes in wastewater by UV/H202
process. Separation and Purification Technology 2004; 36: 167-75.

13. Neamtu M, Siminiceanu I, Yediler A, Kettrup A. Kinetics of decolorization and mineralization of
reactive azo dyes in aqueous solution by the UV/H202 oxidation. Dyes and Pigments 2002; 53: 93-9.
14. Voncina DB, Majcen-Le-Marechal A. Reactive dye decolorization using combined
ultrasound/H202. Dyes and Pigments 2003; 59: 173-9.

11990 jlgs /@os}ilib 8)9s /ws)5 (Sib)y eole alSiils ¢alc alas


http://sjku.muk.ac.ir/article-1-466-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-31 ]

€V i slb sxge

15. Shu H-Y, Chang M-C, Fan H-J. Decolorization of azo dye acid black 1 by the UV/H202 process
and optimization of operating parameters. Journal of Hazardous Materials 2004; 113: 201-8.

16. Maleki A, Mahvi AH, Ebrahimi R, Zandsalimi Y. Study of photochemical and sonochemical
processes efficiency for degradation of dyes in aqueous solution. Korean Journal of Chemical
Engineering 2010: Article in press.

17. Saien J, Soleymani AR. Degradation and mineralization of direct blue 71 in a circulating upflow
reactor by UV/TiO2 process and employing a new method in kinetic study. Journal of Hazardous
Materials 2007; 144: 506-12.

18. Lee J-W, Choi S-P, Thiruvenkatachari R, Shim W-G, Moon H. Evaluation of the performance of
adsorption and coagulation processes for the maximum removal of reactive dyes. Dyes and Pigments
2006; 69: 196-203.

1990 jlgs /@os}ilib 8)9s /Gws)5 (Sib)y eole alSiils (alc alas


http://sjku.muk.ac.ir/article-1-466-en.html
http://www.tcpdf.org

