[ Downloaded from thj.ssu.ac.ir on 2024-05-05 ]

$4 L]

ONoB 31194 308 gu5 1y &5y B 0 TIO/UV-C B 638 sl 8 5 g3 5l5”
T oy Ao 0815 (S 386 TR & deze T _guel 1 Cpud Moz (OB ks 5
35 Bao dgd Gloys (2ilig Sladst 5 (S p sk ollails (ol 0dSCals cdamma bl 03 8 skl
35 Sao dgh Gloys ilg Sleds 5 S el sl (bl 0uSlails dame Coblig 05,8 skl
ks S psde oSl (bl odSTls 5 Cblgy i S e cdamen Colilgy 03 8 Skl D s ki i
E-mail:qanizadeh @ gmail.com -4 \Yo043AYV: il 0l g5 (ge)...
A Gleys iy Sleds 5 (S o e oy (bl 0dSTals s Cblgy Ll (ol IS (5 grmilsseseses
3 Sate

e .o

3 Mg = ST s 4 a8 Bl o L (sle OO 0 VT 5500 K Bl Al
HJ’.JQ(‘}‘—LJWQM ooy 5ol b (63050 s 55 AL oo (o 4o 5 3550 s S
o anllae ol Cods gt (oo S e 3,15 (oxio Gl G b Sl a8 i ¢SS5
3338 5 481, 6K, (TIO/UV-C) ol 55 6 5 (UV) glass g5

Sl s Lol s gy 55515 55 (ARG LT oo 13 5 g 205 O ges adlllae ol B N9

s pH ‘TiO2rﬁ‘&,q,tg_w,;‘u,%,QQTJJHAF;,@)&)JMu&,w
FasUOW zae b 55 a g 2l loslinal U 6855 clale s oy 2 855 O 3 polad 0L
3 S e

wlhond 3 4 5o Lo ol Ll 5 g0 g UV-C T 3 o s TIO/UV-C sl 5 by a8l

5 GoF aps AL e dids /YA BT e b by /o) gl PH s
65V 4 /¥ SITIOs oo 2151 AST (o (5 m Isl domps St I 1 a3 5550 655 2V 53
53 rjf‘_gwm eV 1K, chle s S e ds 53 Ve 4 AV/A 1oLl il 4 e
w338 LA w55V LV e L 4 Obely 2alS 4 e Ve 4 F SIDH 5 1
338 o Jol> ¥ Usle pH 5 0Les

5 oot el ST Sl L VA a3 5 ST, &80, Do o TOLST o i 16y A0
AL r e B B T3 Ol 5167 050 or ol ikl L5 o 2B 3

.\i/\}a})gb&ﬂrf@wl@‘uﬁg elysle axdl ¢ 2GS 5 4 5o (SS9

Bl gr 35 Fabodgdh (S oo ol ailscasme Coiligy il (lid S 6555 4l 0L 14 S dlie



https://tbj.ssu.ac.ir/article-1-1801-en.html

[ Downloaded from thj.ssu.ac.ir on 2024-05-05 ]

AN

M VA a3 5871, 6K Oodo 3 TIO/UV-C U187 35 il 35,08

L O 4 oo oS ol T3 51 eslizal ol by (1Y) sl
38 o o IS4 (K (sla 01u VT O el S|
VT ¢ 55 ol Bl g s 4 5 &K Do Ll 5
o5 4 OS] GLALTS Sl g sy b
L5 or a5 Sl lin Slgigy 5 S5 4 iy O gl
ST ol fge psb 4l eV 650 oyl

Wy al  a iy OpaldnST Gladsl s s L8 bl
LS s, cpl sl o oS g Jbb sls U,
23 S5k 4 Sl s, 68 S (2S5 e ) oS
2S4S (63 ¢ T o3le b JouS 950 ISl 2S5 amis
25 W5 o 28 Ve Ol 4 OT
51 oslizal b Seal 6 556 Al b dadl b ol Ol
Slp Fae ol 6051 (TH0y) psslis LS 63 D)3 50
$58 0 gmelhenSTT A1 5 55 (VY=1P) Wil oo s 0 VT & o
AST 6 4 B 5L oss e S o 2l
WY 5 ool il 5105 S S ST o 35 5 p sl
55 Sl foily OVl (oo JSl ole Y 4 s b
il o 5 0 mSIYYY OT e TIO, gl ot S5 4Y
S Sl 65 U Bl o BT dlibes gla 5Ty e
ST A k5 S 345 A5 Sy n Sl Sl
N game 4 1) S, e w35 e s dls (VU Sl
AL ST Gdne ol

53 TIO/UV-C T3 STHE sy Coda b aslllas oy
5 s oS SO 31 VA e ST, o, e

055 S (63 o ¢ 2355 Ol e PH 3L

4o
(8555, e b1y O 5l pslie ol ple
Sy Olpn sk (NS (0 G izt 5 Olr
G oA e S YO B0 oy mbe ol 53 T
b ey (1) 3l o (W5 1 6 5 4 a5 L) J g
Ls 53 Ol guie 5 Ogen Fr 390 4Vl 457 das o Ol
Osda A G Fog mbo ol gl 5 Oly 5355 (0 W5
VT 5ok K5 ) Wil e Jle s e
SIS s 4 4 LBL o alie o 5 (L gl OMSL
33 (F) Sl gulr a5 5590 (Jame e 5 (S e g
255 o Lol (s i 3 oSS 5 (65,805 el e
#) 228 WV oK) chle b ol i er 5 J6 o2
Bl Lt Sl S (65,55, T 3 (b 5o 4S50 4.0
55 Lhr (s mlio (0) L5 Ol 3515 K, Ao
5SS L gl Ol g sl iy s e K
o) sl Ol S e W gl Slasd CuiS
puﬁ‘w%ﬁmm&)dﬁmﬁwébuscw
T I LIBI 'I'NT I V5 P PWIPTE =S g
Koy Ol sl Jale S5l gm sla iy el &S5 5b
sl lla s 4 cLeDBB ) )3 350 (o s sl
Syl s (V1) a3 30 K5 pslhe Coale 5 ooy
655 (1) (il a5 slamil (oo oo 5 K> adas
YL lelale ol la o b el Sladilony S5
o il B3 5 Al e e gla B, K,

il JLis 4 LIy o gl Jases T ) SN 11


https://tbj.ssu.ac.ir/article-1-1801-en.html

[ Downloaded from thj.ssu.ac.ir on 2024-05-05 ]

\al IL_.__!_'I

>k@‘%aﬁx|>&a)2@lﬁuw

SV €Ot o b sl 515 5 3 b i le3T
5 LM O3 UV (oY (g gmme 7 8 oSy i
S ool a1 JS8) 5 8 plnil 5y oS oSS O s
S L (D1 10) UV-C CaV¥oue g5 Juli jiiy eyl
O3 ol g (FAr mmJgb 5 ¥ mMm b)) 5,08
I/B ) 36t a3l olizal b (S5, I goms 31 555 eS8l (65
Lol b Jole Sl 2lé 5 25 o Cad (Aurora, IL 60507

..u(,\?.;w},g:w/v
LS (53 el 5 5> s aigy Lol 2 ol S
3 Bl b 4w 53 SlileT ¢ 6K, Bl s p gl
&y Caltee Clale aw ¢ (/0 PPN pysks A4S
Ol mhaw 25 ¢ (Yoo Vor N eemg/D) VA e 35S
PH o 4w 5 (/8 ) /0 ¢ Y (¥/0 & hr) &slize 28T
o8y la3T (los 53 ilesT ol adST . ks il (FeV V)
s slos JES Cgr 5 i ol (YOE 0 O)

5 S oslizal oS st (3 s o5 gdous cpl 3 L #ST,

L G &K O sl o Lol 3 s 5 655 o) il
A il A T3

I3 P9

OWIT &5 10 S, J guamen G ) 53 03lizul 350 55,
20T e S g0 sb 5 olesd Sliatein 5y
(P25) pyiles ST (63 S5 5b ol 0 S151Y s
350 bt Slpe ple 5 OWIT Lo Ss &S0 Jpams
By S p OIS A Jpame SlalesT plail s eslizdl
OT 3l eslizal b anfllas 3 oslizal 5550 olasd (sl slons
A ag e T Sl aslizal b 0 (S5, Jplons 5 o
Soeslial b Caliee gl w50 o3 K, 6,5 8510
Optima SP-3000 Plus Jis UV/Vis) e 5 55 5!
Syllul gle pay oS Jeddl sgmes U ogilas (Gpl
6,8 oslul gl s plost OVA) A6 5 T SlalesT
Gl o165 S 5 (Hach- HQ40D) . pH ;i pH
el oowssl T Gldsbne 55 TiOs O il s

oslizl (Starsonic 18-35 Ju ) Uls| Cotle ¢S5 gl Il

..Ll.sjf
\‘\A}oﬁ,ﬁ';t‘-@;@%&’“ N Jyvs
cl
Nf]“ bt bl
. OH N”J*“N "
Ma050,CH,CH,S0, AU N=R m SONa
-
NaOl,S 20,Na

ey g5
Cy7H3CLN;Na,0,5S5 sbosd Jge
a8v/0 (g/mol) IS 355
OVA (M) der S = 50 J 5b



https://tbj.ssu.ac.ir/article-1-1801-en.html

[ Downloaded from thj.ssu.ac.ir on 2024-05-05 ]

VY

AN

M VA a3 5871, 6K Oodo 3 TIO/UV-C U187 35 il 35,08

fad 5959 4g)
ST sogsg g
oS &S T
UV slew
o]
o
N I 2951
o
}3)'55’ 4ol L X o ]
o Oo > G 0}*&)‘&
j ; ° ° .o
ol & H905 o ° g
TiO, o ° [O oo
——————— o M ___o_.Zo
‘O R R o'

dfllan 58 oolaiwl dg0 s 1y 0ol Z 4o 1) IS

Gﬁqﬁcm:blﬁﬁa:\:tj@:% Oy b y3 Ve
.@\&)de\

&Ky Ood Ol e ,3pH 56

2 0 Gk 3 Sl gl o ege ) S PH
Jolse b Slogas 5 olVT Opliiy Cands
b oty T o Slakily Lgatoms 53 03zl 55 90 e BIS
a3 oyl 3 EE Ca ]y Jhis s

Ky Dol sl ol o3l Olts F o ¥ IS s 5 shailas
OselenS] 5 UV-C 0 seldnST1 58 13 (b i 355
b s enp sl arys LESTy TIO/UV-C odblS
il e 6Ky Ood JSTTy e odins Ol ab g e st
o Ol Sslize PH s &Ky Codo 1Sy S e gy
Gl fgo &Ky Codm o Jams pH O ks 457 das
et Lot i b 15 6K, e ST S, b

IS 55 e 1) b A lie ol ous Jol> ¥ 550> pH

nm) 5 sy5e &5 ol ST e e dsb o g L
5 eslizal b Calides sl 6500 &5, Clale ¢ Mpa=0)A
Cllslns L oodd a3kl mie 5 e s Sl
N s le b e ) G e sk ) s,k
U Y Sosa SlalT ads (V) Wi pan (Lo dsles

s IS T Sle bl sl 5 plonil 1SS

& 4l
33 Ky wp by edd sdalie Odo Lk Sl ks
Sl Sk s 4 TIOJUV-C 2Bl 55 5557,
o b (B8 G T 3 (b s K5 IS
) o b Dl ¥ S8 ST e i 5 LS
Caliee slgile) 3 o &Sy 2S5 VA a3 5T
ot oalin S )3 & (g shilen s b Ol I 05

mg/l sl chle LK) Sl I gy B ol 33 8


https://tbj.ssu.ac.ir/article-1-1801-en.html

[ Downloaded from thj.ssu.ac.ir on 2024-05-05 ]

\al
L]

>ku‘%a~&i&b‘5‘u}}7&uw

Ja;»\fi): uif\j gL&f».b:'-%iSL;)}b‘ 3,405 V4A 50 3 TiO,/UV-C &T}QL&.@‘J&)JSM:&QL&J'FJV
.,\Suj.\f_t-\)TiOz/UV-C Lol iy S0 Calises 551, 5, Cod s (6 2k L3 L UV-C T o s
3
2.5
2
g;
2
1.5
g
9
1
0.5 1
0

200 300 400 500 600 700 800
(S 5iY) g5 dsb

1A 309 985715 ) (SudlBT 9398 4y 320 (03 ey Linb Canog Dl T B
( C0=\ .. mg/L ‘Ti02=’/‘°g/L cpH: f)

0.1
y = -0.0004x + 0.0023
R = 0.9948

-0.1

Ln C/Co

-0.2 1 y =-0.0011x + 0.0073

’ =0.9949

y = -0.0019x + 0.0059
03 R’ =0.9974

0.4
0 50 100 150 200

(4353.1) 3]

¢ pH=4 ® pH=7 A pH=10

UV-C &5gamlidmns 198 i3 538 13A 30,8 9u87 1y &5y &5y S Ol e 9 PH 556 o SO
(A 20 P57 (o o0 1) sl clald)


https://tbj.ssu.ac.ir/article-1-1801-en.html

[ Downloaded from thj.ssu.ac.ir on 2024-05-05 ]

V¥

L1
M VA a3 5871, 6K Oodo 3 TIO/UV-C U187 35 il 35,08
1
y = -0.0213x + 0.0937
-1 R® = 0.9956

o y = -0.0268x + 0.1589

8 -3 1 R’ = 0.9957

c

|

5 y = -0.0381x + 0.1681
R’ =0.9795

100

150 200

(A&:é.\) okl

¢ pH=4 ® pH=7 A pH=10

TiO/UV-C wisl 3 33144 30,8 g1y &5y &5y S Ol pwe » pH 556 :F <2
(Co=1++ mg/L TiO,=-/fg/L)

63 Olpe LB 0 K8 il o 5L 300 Ky Jige Lol
V0 Mg/l clale (gl i3y g0 S5, G 5 gl AnST
0585 AmST (63 o Il el el y das e OLES |
3 Bl Ol il 4 e 252 0 £V 4 0¥
polie 33 8 e dids P10 Ole) b 5 des )3 AD 4 PANY
Yor 5000 Oer K sle cble gl (RS S b
4 a5 LSl b 03l 0L F U 55 2 5 0 8 e
L;JQlJSjU(ﬁﬂlfjéi})s;klbﬁl}\lia? Jgd>
AL o Sl ST e e Sl sl LS

Ky Sl Ol 53 K5, ke 3G

(Noo=Ye ME/L candlae 1 do e ol s KK, Clale 4l
dolp s pslis dwST @3 O3 gLkl 5 F pH
a3 e 0LV 55 IS5 sy 2 30 8 /F TIO/UV-C

5 UV-0) olacdgs aulp o &K, chle nlsl

TiO/UV-C auT 3 e b s Ol asdlls ol il
@B e ) alos (d UV-Cosjie anT 3 4 oo
s @B 2 e ol 8 UV-C pa s TIO,
S o DU amlS i 5 Sl deloue BB Y asles
(0)

() 4stee= KTiO2uve-Kuve! KTiOuve (o153 or
s ol Ol 358 o edalin ¥ Jodor 53 4Ky shailen
sy AT 3 4 Comd Gkl T3 53 6Ky Bl 28T
o3uoms 53 OT Olje 457 ol 131 o0 ¢SS lyls UV-C
AL o A el 5 (2 PH 4 o LS

&y Bl 3 p i eS| (63 Ol ST

25 53 oelol 5 e gla el 51 (K S Bl
368 sl site 4 Bl (o s3laBl i b I s S,


https://tbj.ssu.ac.ir/article-1-1801-en.html

[ Downloaded from thj.ssu.ac.ir on 2024-05-05 ]

) IL_.__!_“

>ku‘%a~&i&b‘5‘u}}7&uw

2B ol bl o S Ao 00 4 AP/, ol
ol as0s Cllae YooV Jle s K 5 IS (sl sl L
ORIP ST iy a4 s Dlalllae 5o 55 e

(8)35,5 0 0T Codo Olaily zalS” sl 55, clale

o ab 2l 4 e (TIOY/UV-C) oS g
Ve 5, chle L s el 5 8 e 2ST
b UV-0O) gladgs )55, 53 1) 5558 he Voo
33 5 Aoy V¥ 4 4/A 5SS, Cod 0lekily aids 94 Ol

O alin 0y L (TI0)/UV-C) bl o nl b

(TiO; :+/F g/l 91+ Mg/l &Ky cdald) 55y B Ol ¢ TIOJUV-Coig T 9 21581 o F1:F Jou

pH

sl e Kuve KTiOzuve &
+/40 ARRLY R YA ¥ \
+/40V ARRR! VA §4 \' Y
/AN VAR - /Y V. ¥
1

y =-0.0287x + 0.3197

-1 R’ = 0.9685
) ® y = -0.0314x + 0.2223
8 -3 R’ = 0.9768
[3)
5 -5- ‘4
y = -0.0397x + 0.2474
7 R’ = 0.9809
-9

0 50 100

(43,354) Ol

150 200

* Ti02=0.4 g/ ™ TiO2=0.6 g/L. A TiO2=1 g/L

TiO/UV-Coigl 3 53 184 308 951y &Ky &5y B Ofwe ¢ THIO, sloie w3 :0 UK
(Co=10+ mg/L pH:¥)

PH:Y 0 paslidons! (69 9 &5y il Slatalé sl ¢ ,_;»’lg/u,» ol ¥ Jaus>

(@JH)L;S‘)C,&)»ACA_G TiOzg,’g— &JC_J@LG S
/YA ¥
RN /5 Voo \
RN \
/YA iz
AR NG Vo Y
R )
YE ¥
AT /8 Yo v
YR )



https://tbj.ssu.ac.ir/article-1-1801-en.html

[ Downloaded from thj.ssu.ac.ir on 2024-05-05 ]

\%4

L]
M VA a3 5871, 6K Oodo 3 TIO/UV-C U187 35 il 35,08
0.1
y = -0.0012x - 0.0031
2
ol R =09987 y = -0.0015x - 0.0015
S R’ = 0.9997
Q
- y =-0.0019x + 0.0059
'03 ] 2
R’ = 0.9974
-0.5
0 50 100 150 200

(4889 gl

* Ti02=0.4 g/ ™ TiO2=0.6 g/L. A TiO2=1 g/L

UV-C Oamelons 1g8001 $ 50 &8y Bos Olsme 2 1A 308 g 1) &5y cdald W36 o IS8
( C0=\ A mg/L ‘Ti02=’/‘°g/L cpH: f)

1
: y = -0.0246x + 0.3422
= n 2
R’ =0.974
o 0.9746 y =-0.0287x + 0.3197
8 3 R’ = 0.9685
5
5 y =-0.0381x + 0.1681 A
) R’ =0.9795
-7
0 50 100 150 200

(A.'s,é.a) }]

¢ C0=100 mg/L ® C0=150mg/L A C0=200mg/L

(pH: F) TIO/UV-C szl 3 30 <y B Olime 2 134 30,9 g1y iy dald 362V JsCd

S5 4ol 9 S
Ll g esgy o8 Tl ool ls K55 55 3 T R ERCIESMPRUANS EHIR PR G g e

B dpL.u G 08 655wy edd sl O gwldS O Y g | GO QS || L g LTi by K, ool

ole oy pasls 4S5 mha A sl 5y

simsn glecd Gz 5 5, sl 4 Ay o O


https://tbj.ssu.ac.ir/article-1-1801-en.html

[ Downloaded from thj.ssu.ac.ir on 2024-05-05 ]

v
L]

>ku‘%a~&i&b‘5‘u}}1&uw

Oladily L2alS 0T doss a5 35,5 o a5 5,00 ConUlS 50
3035 bg ol Bl e sl 1) ol
s W gy i s pdioes .ol os 518 55 oKt
Ky Sl Ol 2 PH 36 ) 53 5 LS
@ ¥ SIPH (21310 &8 Loy a2 ) 4 VA 5o 3 55T,
o A Loy ¥ 4 o3 WA 1SS, Colde Olentily )+
e 55 el 3513 Sl adlllae ol s b 4L
by 53 PH 6 41y (sl Ll 3 55 Oleily 035 YL
8 51) Ll e3ls Coed gl eS| (65 Dy3 o
@b PH D3 2B T3 Coale & oty (ol Jlo
S5 e U5 o el ol g Bl o e e e
UV-C 5 it 0T 5 & o TIOY/UV-C T 5 8 5 8
23 56 ol s ey 55 VA a3 ST, S, e s
Slede plo lal Gl il (oo VLl bl Lyl 5
Lol 0l gl ¥ OOLSG PH. 5 (el sl 5 )5 andllas
2l Sl e gl Luld 5 ot VT Ol Olje i 52
AeST (63 Gkl AT 3 L1531 o 1 Ll Sl pH (sl sl
2l 4 o PH o s ol 5 2y 2lysle 551 5 psslis
PH 3 (I3l o2 Ol 035 oS Moo Sl a8 Lol 3
O O15 o L (5 5 ol )Ll b ple a4 ol (g
AB 55 e UV-C T Lyt ol 53 8 58 a5
St b sl S wils Ky Odo 3 gy 6
AL ol ol b ge (F Jgil) 55 s 5 sla 2T
Sy sl ST (63 Ol S3b 5 1 alllae oyl ol

5031 g ot plonil Slallls s b (5350 b K

5 BB 3 Lo PH S s 87 5l 0L alllae gl
3550 6K, s 5o b ol e aa,ls &5y Codo Ol jee s
033 $b oeb Do sas p Laoa PH 36 4 5 0
Lo o 55550 ol NT Ol il 5 5 p siles ST (6
Ly o Lo PH Ol ;o 457 das o Ol Olalllas il
SO LU L b s gar 5 SVolee bl

A2 )l SE Lo | ppled LS (63 mha 53 3 g o

()) 45TiOH+H" - TiOH*,
(Y) dslxe TiOH+ OH — TiO

53 PH a5l el osls Ol S s oKy skiles
338 0 Ky Gl Ol 2l 4 e Vo B F 03 gulome
b i > el ol ST LS e ey ) e
sl B e pailes nST (65 e 55 e (S S
ol o3 eslizul 3)5e e ssls AuST| (o5 PHzpe SSbT
S35 6,8 oD iz Ol a3 P 03 sdoue > andllas
2 3 S S L pHiF L pH<pHzpe jislie s
sl VT pl i Sl 0T 4 &7 035 e TIO, o
ST JKsl, Wy SbwT 5wl TIO, ol 22
st bl p sl ST (63 o G o Sl s JouS g5
S 55h oo e OT b 55 0 VT iy Ol 5,8
&5 dsShe s TIO, s 03 ol Ay P,
PH ;5 &5 g0 5300352 0T ol Eely 5 223108 56
o) o w35 i THOD o s o (K801 5V
5551, Ky Ole 555 s STl amdls (650 il el Ll

gl 53 s b SSI Glasl 5 VA e


https://tbj.ssu.ac.ir/article-1-1801-en.html

[ Downloaded from thj.ssu.ac.ir on 2024-05-05 ]

YA

AN

M VA a3 5871, 6K Oodo 3 TIO/UV-C U187 35 il 35,08

il T3 5 (UV-C) O pmlinS AT 5 L VA 5o 3
Ol s a5 Sl Jgl a3 2S5 ¢SS TIOL/UV-C
o ol s < s L S i Lyl s K
prr edsdoe )3 K55 &y Dod Oljn poman 3L
ORI 0T p o GRIBIL p sl ST (63 oalisel 550 sla
L5 0dd plonil allan 5 0s Gl mlS el Ly AL oo
Koy Codo (Y1) DK 5 el s 5 (Y1) OIS,
Jsl s oS 1 B8 53 ls o) 3 bl gla
3, Callas ol Guasw 1 fole (oba o315 457 03 g0 Cuns

YNYY)
M S8 ap il sl w4 e L
Sbl 015 eV a3 ST, &Ky Oads 4 TIOL/UV-C
3 K, b Oodo s ki sy dulp oS &S Cails
3 Ses aals s LG 3,8 S5 ey 3 5o b et NT
Gl OBk adar gl OT 1 eslizul b nT 5 oyl

.::Jf&:ﬁd.l&nh;})(sua.uiy\—(gjb

L JRVIRY-)
ole b5 Ll a8 aal 0L B ) G
S dgh Slays il Sleds 5 (S e e oS5
4 S 5 pdB Calg dhy g S el o ol 5

T (o o

Koy Codo YooV o s Cpdiee s Cilas Ko
o3 53 LBl 8 55 g T 3 5l ealinal L1 a3 58T,
S 5y 50 0t VT ol oS Wl 03 S 3,18 5 oy TIO,
SAETIOr Chle i 5 o3y ol Sl Aol i 5
3 S8 S el ys Lls,ll B e OLakil)
b o 6Ky Gode Olekily w3 8 eslial ¢S5 gul I
Olen 2l L &S (g5 3 8 515 0 ysls ST (3 p
55 5wl hlBl Gl ol Yoo mg/L a> b TiO;
ol Mo Cal ods o DLy S el SV sl
UV 55 358 Oljen SR8l s D508 20530 4 0y
gl 2 5 o5 gle 0% by edd (b s (15
O ) Sl Lo 0 &S s 5 S

ok ol 03 e adllle 5 ke ot (6l (LY
W) mg/l e, Chle Ol il BIL 15 AST s Gdes
g4 8 515 53U Cou 3L U b g5 548 Ol Yoo mg/l
338 0 Ky Oodi Ol ialS 4 i

DaeldnS T 513 oS Ans (0 0L adllan ol JST il
G 5 glBl ea bl s 4 (TiIO/UV-C) as iy
(UV- 0 politenS 155 T3 4 S VA o3 58T, &S
ST IGsty Wy a5 ol e ol (g malie ol 3 C)
0l VT 31 anmn 5 03 3udoms 45" ol Las 1o COH) JouS 5 k0
Al o 4 5 AT ] g g s T ) s

551y &J Codo/ay s S s (oo Ol anllas ol @\JJ


https://tbj.ssu.ac.ir/article-1-1801-en.html

[ Downloaded from thj.ssu.ac.ir on 2024-05-05 ]

va IL_.__!_“

>ku‘%a~&i&b‘5‘u}}1&uw

Refernces

1- Kaur S, Singh V. TiO, mediated photocatalytic degradation studies of Reactive Red 198 by UV
irradiation. J Hazard Mater. 2007; 141(1): 230- 6.

2- Lucas M.S, Peres J.A. Degradation of Reactive Black 5 by Fenton/UV-C and ferrioxalate/H,O,/solar light
processes. Dyes Pigments 2007; 74(3): 622-9.

3- Wang L, Hung Y, Lo H et al. Handbook of Industrial and Hazardous Wastes Treatment. Mercel Dekker:
2004.

4- Muthukumar M. Thalamadai Karuppiah M. Raju B. Electrochemical removal of C.I. Acid orange 10 from
aqueous solutions. Sep. Purif. Technol 2007; 55(2):198-205.

5 - Kaur S« Singh V. Visible light induced sonophotocatalytic degradation of Reactive Red dye 198 using dye
sensitized TiO, .Ultrason Sonochem 2007; 14(5): 531-7.

6- Low BT Ting YP« Deng S. Surface modification of Penicillium chrysogenum mycelium for enhanced
anionic dye removal. Chem. Eng. J 2008; 141(1-3): 9-17.

7-Khalaf M.A. Biosorption of reactive dye from textile wastewater by non-viable biomass of Aspergillus
niger and Spirogyra sp. Bioresource. Technol 2008; 99(14):6631-34.

8-Renault F¢ Morin-Crini N« Gimbert F. et al. Cationized starchbased material as a new ion-exchanger
adsorbent for the removal of C.I. Acid Blue 25 from aqueous solutions. Bioresour Technol 2008; 99(16):
7573-86.

9- Song S« He Z: Qiu J« et al. Ozone assisted electrocoagulation for decolorization of C.I. Reactive Black 5 in
aqueous solution: An investigation of the effect of operational parameters. Sep Purif Technol 2007; 55(2):
238-45.

10-Dutta S« Parsons SA« Bhattacharjee C: et al. Kinetic study of adsorption and photo decolorization of
Reactive Red 198 on TiO, surface. Chem Eng J 2009; 155(3): 674-9.

11-Behnejadi M« Rabbani M« Modir N. synthetic modeling of breakdown & decolourization photo catalysis
mono Azo dye from tannery industry in TiO,/UV process. Proceedings of the 9th congress of Iran chemical
engineering. 2004.Tehran 851-4.[Persian]

12-Rodrigues AC: Boroski M« Shimada NS: et al. Treatment of paper pulp and paper mill wastewater by
coagulation—flocculation followed by heterogeneous photocatalysis. J Photochem Photobiol. A: Chem. 2008;

194(1): 1-10.


https://tbj.ssu.ac.ir/article-1-1801-en.html

[ Downloaded from thj.ssu.ac.ir on 2024-05-05 ]

AN

M VA a3 5871, 6K Oodo 3 TIO/UV-C U187 35 il 35,08

13-Ao Y« Xu Jc Fu D¢ et al. Low temperature preparation of anatase TiO,-coated activated carbon. Colloid
Surf A: Physicochem. Eng. 2008; 312(2-3): 125-30.

14-Aleboyeh A« Olya ME: Aleboyeh H. Electrical energy determination for an azo dye decolorization and
mineralization by UV/H,0, advanced oxidation process. Chem Eng J. 2008; 137(3): 518-24.

15- Bahgat M« Khedr MH: Abdel-Moaty SA. Reduction kinetics, photocatalytic activity and magnetic
properties of CoFe,04/BaFe;,0;9 core/shell nanoparticles.Mater Technol 2007; 22(3): 139-46.

16-Baeza B« Lizama C. Caneo C: et al. Factorial design for the photodegradation of chloramphenicol with
immobilized TiO,. Adv Oxid Technol 2007; 10(2): 411-14.

17- Arslan- Alaton I. A Review of the effects of dye-assisting chemicals on advanced oxidation of reactive
dyes in wastewater. Color Technol 2003; 119(6): 345-53.

18-Clesceri LS« Greenberg AE: Eaton AD. Standard methods for the examination of water and wastewater.
Washington Dc: American Pablic Heealth Association; 2000.

19-Wu CH. Effects of operational parameters on the decolorization of C.I. Reactive Red 198 in UV/TiO,-
based systems. Dyes Pigments 2008; 77(1): 31-8.

20- Konstantinou K« Albanis TA. TiO,-assisted photocatalytic degradation of azo dyes in aqueous solution:
Kinetic and mechanistic investigation. A review Appl Catal. B: Environ 2004; 49(1): 1- 14.

21- Barakat MA. Adsorption and photodegradation of Procion yellow H-EXL dye in textile wastewater over
TiO, suspension. J Hydro-environ Res. 2011; 5(2): 137-142.

22- Soutsas K, Karayannis V, Poulios I, et al. Decolorization and degradation of reactive azo dyes via

heterogeneous photocatalytic processes. Desalination, 2010; 250(1): 345-350


https://tbj.ssu.ac.ir/article-1-1801-en.html

[ Downloaded from thj.ssu.ac.ir on 2024-05-05 ]

A IL_.__!_“

>ku‘%a~&i&b‘5‘u}}7&uw

Application of TiO,/UV-C Photocatalytical Processes for the Removal of Reactive Red 198
Dye from Synthetic Textile Wastewater

EhrampoushMH*(Ph.D) Ghaneian MT#*(Ph.D) Ghanizadeh Gh***(Ph.D) Rahimi S *#***(MS.c)

*Professor, Department of Environmental Health, Shahid Sadoughi University of Medical Sciences, Yazd, Iran

** Assistant Professor Department of Environmental Health, Shahid Sadoughi University of Medical Sciences, Yazd,
Iran.

*#*Corresponding Author: Assistant Professor Department Environmental Health, Baqgiyatallah (a.s) University of
Medical Sciences. Thran,Iran.

**#**MS.c Student of Environmental Health, Shahid Sadoughi University of Medical Sciences, Yazd, Iran

Abstract
Background: Dyes have complicated structure, are usually toxic and resistant to biological
treatment which entere into environment by industrial waste streams. The aim of this study was the
removal of reactive red 198 dye (RR 198) by photolysis (UV) and photocatalytical (TiO2/UVC)
processes. This study was conducted to investigate the effects of dye concentration, pH, TiO; dose,
and contact time.
Methods: The study was carried out by drawing on batch reactor. Synthetic wastewater was
prepared by solving of RRI98 in tap water.Dye concentration was determined with
spectrophotometer on 518 nm.
Results: The results of this study show that Tio,/UV process is more effective than UV-C process
alone. The results of the study also show that constant rate of photochemical degradation in acidic
pH and during photocatalytic degradation process was 0.0019 and 0.0381 min-', respectively.
Photolysis and photocatalytic degradation of considered dye follow the first order kinetic model.
Increasing Of Tio, dose from 0.4 to 10 gr led to Increasing of dye removal efficiency from 97.8 to
100%. Increasing of dye concentration from 100 to 250 mg/l and pH from 4 to 10 led to decreasing
of dye degradation efficiency from 100 to 97.66 and from 100 to 94.6, respectively. The best
efficiency was at pH=4.
Conclusion: Removal of RR 198 with photolysis and photocatalitical processes has the best
efficiency in acidic condition (pH=4) among which the TiO2/UVC process is better than the UVC.
Keywords: Photocatalytical degradation, UV ray, TiO,, Reactive Red 198 dye.
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