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Abstract

Background and purpose: Pharmaceutical products, particularly antibiotics are emerging
contaminants that cause major environmental challenges due to cumulative effects, different adverse
effects, and leading to drug resistance. The aim of this experimental study was to evaluate the efficiency
of advanced oxidation process by persulfate activated by UV in removal of ofloxacin from aqueous
solutions.

Materials and methods: In order to investigate the removal efficiency of ofloxacin, major
operating parameters including initial pH of solution (2-12), the concentration of persulfate (50-3500
mg/l), concentrations of ofloxacin (2-100 mg/l), reaction time (6-30 min), and UV radiation (8,15,30
Watt) were studied.

Results: Maximum removal efficiency of ofloxacin and COD in optimal conditions (pH =6,
persulfate concentration = 350 mg/l, ofloxacin concentration = 40 mg/l, reaction time =20 min and UV
radiation = 8 watt) were 94.35% and 79.17%, respectively. Advanced oxidation with activated persulfate
by UV, deceased the concentrations of ofloxacin and COD to 2.26 and 37.21 mg/l, respectively.

Conclusion: The results showed that using UV activated persulfate is an efficient method in
removal of ofloxacin from aqueous solutions.

Keywords: advanced oxidation, ofloxacin, antibiotic, UV activated persulfate

J Mazandaran Univ Med Sci 2018; 28 (159): 116-129 (Persian).

116


http://jmums.mazums.ac.ir/article-1-10407-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

o8 (— S W) yee— L coli filsa_) as

(NY-199) 109V Jls g3)9)8 109 o)l @lihe g Cuny 2)gs

Ja yirais s gip b eaub Jles myaw Glalguw p 2LS pw)p
1 sle buan jl puslnSglal Siigy il waa

' g5 s 3y
"olzdlig pm ol
"Iy sihuan 3)S u9d b
' §394aiin 5 )
TS M 399l
* S
7 52215 4l (ol
23S
s 0 a8 sl e gy 5 sLaed b VT adas lls &S50 ST 0505 4 (09015 SV uamme 1830 9 Al
3ol S 3 Jaes 55 1y glodas sla 5155 ¢ 29,15 slacon slin sloul 5 Calibus ¢ g Ol i1 raed Sl
Ol 53 UV L ol Jlad O gon p Lo 35 4 iy O sl keS0T 3 SIS sy 5 ot b L5l andllas . los gad
W pdy ploul T gl Jaws I a8 ST S 5T
(=1 Sl Lases ;3COD 5 nlS ST Gl Oledsily s shate 4 ¢ o o5 anlllan 1 5 sl Ghg) 9 Slge
wbxﬁgﬁp_?‘_s_gﬁm—mn)@w,_wﬁghm;‘«-wwj_bw_g,\pH oLt 1551 0 gr (sl i
35500 (ST A AUV (e (b 0155 5 (aids P-¥0) (2S5 0o e(ad 53 5 e Y-V 0 0) LS 6T
s 5515 s
) p 8 e Y0 Uslan Sl g Cale & 1y PH 53 COD 5 cponleS T Col Olonkly S 1o slanaily
Ll o an Sl A slae UV s St 5 adds Yol 03 il o 8 (o ¥l ol ,8T il
Cble UV L ok Jlab Sl gos y Lo g5 a5 iy O3 grallenSTT g 3l enlial b obis § ool o y3 VA/NY 5 4F/F0
(3L Al 1) 55 p 8 (e YVIYY 5 Y/YF 4 (5 5 4 COD 5 el 58T
Slad plows 31 el T S (ST B 53 UV b ok Jlb Sl g Sl o3lial o7 313 0L g5 1z iian!

Al o LTHE 5 se By T

UVLau\.& Jlaﬁ Qw}—wﬂ_ wa)b-‘-c&;}f &Tci’ém d}:»“‘u\.;.«s‘ :6).:.156[& Djl,

doddo
23 2 OS5 ool polis sUle Lol Jl= s cyuwdk?uwjawam;\é
(Y')b‘}.&‘sd u’_il....l...z u_».layz L;huT BE] QL@} _;-‘"\j‘“ .(Ya\)-l.;lgsﬂ d_})\s C)‘YW L @Jﬂ.w ‘_gLAuT ;:}T
E-mail: ed_bazrafshan@yahoo.com e S5 S p sk o1 1y Sy 5 — WIS By ) S i gduune ilge

Ol ) claaly Olals (S o ke o5 e (S5l Dl 55 o (Lililgy 0SS (oo Coiligy 05,5 (o)l sulid IS (6 smetils )
Ol et sk S ety S (S e o8l (il ke Dlidind S e (blldgy Kl lasme Sty o 8 alinl Y

Ol colaly olaal; (Ko ke ol (D (G5l Sl S (bl 0SS (o Codlgy 03,5 (,Lls X

Ol eoal sl (Ko ke o&asls cladln (U551 i S 0 (bl 0l clamn oty 05 S (0 F

Ol et sk S ety S (S e o8l ¢ il ke Dlidond S (S bltgs s STl clamme Cblgs 05,8 skl &

Ol et sk S ety S (S ke o8l (il psle Clidnd S e o bltgy STl lame St 03 8 e P
VWAPVATPNY &y g s WABFNYAF/FINY : S-Sl g gl 00 WASIONY £ il fu b

18 119V (335)9)8 « 109 a)ladhy (@Il § Cuwyy 5)9s ohsjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-10407-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

OunlnSelaT s s axib Jlad eusw Clagw »

S5 5T Fan b B g ol 3l eslizel
s VT 5L JUast el Lgs a3 cpl |5 Sl
)eéﬁwtﬁvféu;:‘,jTé‘ﬁléﬂj.U:;d
ol el eadas Sl sl pe a8y 5 4 tod 4y
(2 me (5L e g gkl PH aT fonS 550

AL 5L

el T ¢S5 50 BT bl 1) o lowd o gua

Il (oS a5 SilnST LS 5 51 S

o il oo (N82S208) s Slal gus il 5ur
L (S2087%) Sl gy 032 A5 e uiber Sl g
PAEH S S E=Y/ NV O gl dnST il
AT Lrod VT s 5 eslizul 540 G0OILLS]
PES o edle b Oy AL
SLaLSCsl5 5353 S5 205 Ll 5 gn aiions (5l ST
LE=Y/5V Lot 0 sldonST fuily U Sy
O g s 5l eslizal (gLl 5e alax 51L0AM L LS WS 5
33 0T (I @ Ol g o OIS e &) o
SIS s 055 5015, clames (slos
Gote GoY (T sad e 53 YL S ¢ K
A5 5 035 s 3 epslie ST LS 5 4 25
03,5 0, Lal oLg J gz Olsie 4 Sy IS5,
5035 pdi 2STg Sl oS g okn JK5I, Asle o7
e (Y AOLEL o sl 8 s Shas 1yl
SLA ST & L 03 il s 4 Ol 5y
Lo 2 6l 5 5 A 2 Uls H2O2 - e

L04-YY) 55l xR

S eladle 55 OS5 LacS 5o 5T ) g
LaoT Cods 5 J2alS &S (6 ol 4 Sl aily ol 531
Ol ok fus &85 Hler &K o

o g Cad (6315 Ol 4 S 4 5T
6305 Lo ke il 5 o 5 iad gl (SO 5505
O e g )l eley (Bl L 55 i Ok
Ol g2 50 (61 S 2l AOT Jaes Cos 5 51
il e a3l 035 0 5 62T
a in rob 4 s 53 S 5 BT ) gl
O ol s e 6L pslie bk s axe §
ST s 1 8 S (ST ool SL aiss
Gl 5 (5 5 4kl (St 53 00y
OV)3,13 Sy 00T b5

Slasin gl s &S T g5l DSl
YoroYers) w2 COD «(7-A) o2 PH O sr on
53 08 et =100) 0 BODs (2 s p 5 ke
Vo) o STVSS) 5l Gdan Sliale (=
oS ST QL o 3L 5 &35 5 () 53 p 5 e
SN s (] s p—?wl:”) YU gl bl s
(ART C;ﬁﬁf)f&:ﬂl’: sl bls s dadln, b
PSS la Bl 55 5 6 d NS s
O)Llodd GLals oo o T 53 (2 53 p 850

05,5 Lo Sism 5T = slaes 551 S
el 93 e Sl el ST LBl e Lol 218
5 C18H2OFN30s olass Jse p L aS ol o3 8
Olays Sl Jgme s p S YRVIPA J5SU50 055
2550 2l S Lo sis 5l sles 28 a b
Joe S 55l () olad i) 5,5 o 15 eslinul
a3 S UDNA e e oS 5T oo
IV /a5 /50 7 s DNA gyras L;u‘.,_}j L Jlas!
i (gl il glaas §.0YOAEL s
015 or 45 2505 3 5 55 g 5T 55l SMSG
b S 5 ¢ S 5 sl T 3 5
NS e 3l (S8 1905 o0 5 a3l s

1WAV 135)9)8 « 109 s)laid (@l § Cunyy 8)9s

ohsjls (A eolc oGl dlas WA


http://jmums.mazums.ac.ir/article-1-10407-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

ul)lSam g Shugi busp

Jows 5 oS BT &S5 g 5T 2 53 0 5 o0
23S b bl L O s S g
N ealial 5550 o 5L Y ke OT Sl eslizal L 2
Sloslitawl U e 5T ol 3L cobale s §
g L) DR 5000 Jus (s 2o 5585 Sl ol
(e S5 YAY Uslms il 6T Gl ST
s 31 55 COD (6, Lol g ki (5, S 031
w03 8 elinl fio LT e gn oo 5 e 7Sl

&S s (LT Y g o ) SliglejT 4lS”
230 8 (b ki ) sl oS laded 5 5T,
sl o ¢ ol o 53 31555715 .28 1yl
S w11 o7 [ESTy alaims b o] alaioes
bl ol pn JS 45 ol 03 il ia Ve il
1) o aaime oS 033 daioen 5 3 95 n plonil OT )3
Ob o dbaies o 0555 pslibe 5 b OT w8 s
BEYRETTE. g PR S NS PR K V- PN
L s 56 adpimes Cotl 1 Coa ool 0aT ¥ 6 lad
Sl (SlabgT jsles 38 b s cbwas g
L Gslo g L oS V) UV Y i ol (sles
Cmkd S b Lo g odd A 5 e SUYOF e I b
UV eV ol o5 OT pslte OL 2 o 5 (il
o)l 5l xils 5155 8T, oVl s et
U s oilig psin T h s b5 5555 (2ol
G Sl Ole )3 e 1355 bl (6 5 5 g0 ) sba U
Sl 5515 5158 ) 50 e b o ladi g0 0
L 5 COD 5 805 5 5T oiledly il 5 45 8
ods ;S5 slag se Jsb 55 e g s Sl oo
RERPIR PSR

Slr 558U (gile ag ) bte 4 addllas ol s
ot e b bl eSS e S TS, s
Cbale (YY) Syt adsl pH ot 615
gl Bl (2 e 8 e VYD) Sl g
S5 0o ol 5 08 (e Y10 0) leST 5T

¥r A0 AUV ooV b 0l 5 (aids Vo—52)

S gy s 9 O gl 2S5 87 10T
g Sl 1 (STl (5l JLe 05
Go3t M gy (g5Ladleb (0 sl AT 3
Golw JLd Jglue sla gy akas 5(VVYO)LSL 0
SUV ansl (g 36 slacabS i oslizul S g
Gl dlb az F1.0AYDLEL o b S (g5ledlab
el Sl el g b glad g Jow g Sl g
3o Glredu VT Chle fals 55 alilunsT oy
oilodly 36 sl a1 Js 3550 ST
(Jolie 53 il e Sl Pl Ol D (555
L85l 5 3,8 i, &G Ol e 4 UV ansd
S 52 Ol gy (5l dlsd (61 Cs S Jas
b A58 e enlizal etiS UST SIS, W 5
5 3 eslial b Sl s s (g5ledla sl sladle
Ol YL esl s ol (Slhes pa Js 4 UV
a8 8 3 (sl p a5 ) s o AT Glaed VT
AVl

Wy Ol g S 5 65 2 UV AL il
ST ail e OT 358 o b 51 Ol e SIS0,
DAY 55 oo plasil ) 2S5 Gollas
S:02 +h § —» 2SO¢e" )

a8 T oS5 g0 5T Dol ol andllas 5
6la eyl 55 S UV/S2082 dul 5l eslizad L
e (O gy S Bale Jowe PH S 5 il
Ol 5 UV/S2087 L 2S5 Olej ¢ pmunlaS” 56T 2 !

Q;)‘}GﬂJjJJ}AUVuL:U

L 59, 9 sl9e
35 gt SLS oo i 4l s
PP a3 b el SST S5 5 5T ol oslid
ﬁw&a,(@,,\ﬂ@wdﬁjl)wp%/b
N 4388 o5 b s NaaS08 g b b Sl 5w
((CAS Number: 7775-27-1) gy T L& &S5

S gl Jlowe Ctlo g SLS 5 ol s 5 g

N9 1RV 05)0)8 « 109 )laid @l § Cumyy 3)9s

ohsjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-10407-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

OunlnSelaT s s axib Jlad eusw Clagw »

2 p S ke 00 Dl g LI (gla i gy
e Ol ad 53 p 8 e Fr LS T Sl
LUV 55 405 (Gl S & a5 L) aids ¥
s b S L s a3 YO ol gles 5 Sl A Ol
O Sledil) 457 13 0L Sl aalllas il
O ails 3 4mo ASy PH SRl b LSBT
7 Jslas ad gl pH H5 Codm Lkl o 5 s 457 (6 5
S g T Cod Ao 3 .3 5 otalis (A ys 40/Y)
wep PH Ol 5o 47 Jslae pH )5 COD 5 ol 6T

A58 fole Ao 3 VEIPY 580N Ll C s

100
90 -
80 ~
70 - am-T T bkt ST TP
680 1 &~

50 -
40 -
30
20
104 °~°Fv=-° Opulu€, b =ewee oD

O T T T T T T T T T T T T

1 2 3 45 6 7 8 9 10 11 12 13 14
pH Jslas

9/, ¢ it (yLaaily

S5 ST L O sl 15 55 U sloen ad 5l PH ST 0 slods foged
COD)W»L“{}DTJJ?UB&\J)UVL'a.l.::dw&wfﬂﬁt
Ola; @ Mg/l S gy ke F e MY/ penllST 6T Clal)

(Q‘jAJJ‘jUV &\544.5.:5:“' U’:“f‘}

S ST Sl s Al 5 25Ty 4yl Sl 5T
UV Lot Jlos il gy L 2575 ,5COD
S STy Cabises (e bale ST oYoylad yls 50i 3
o> 53 UV/N;S:08 a5 Shas p Sl g
Cpe®S g sl 0l 0305 0L COD 5 penlS” J6T
Sl sl a5 b b ol oy 4 bl
23S e B S T Chle) 55T (sla e
UV 28U & ol agr PH cadds ¥ ulas Olej 2
(,)fuwan GO Caldes g bals (Sl A Uslee
13 8 aeg e Sl gy &5l U glos 51 20 )
s L ol adllas mls b L1 4 ged 4

Qw}.‘ﬂﬂmﬁlflbdsab UL.'LJ‘Y a)\.wf«':‘)‘.\}u'

ol oS Ol a8 51,5 aallle 5 40 (Sl

UV e
4 N
[ - - |
oy S T ezl ol
f" —
[l FL]
gl Jgkna
ol g3yl 5T
R—

=

oLzl 3540 5 S 1y SSClastY 0l pgui

el BT Do O 5on e ) shain 4y ioan
DL o b DS a5 53 bl y sl b Sl
SN 1 (g yls 1 4 ged ol ag Sl ley SDSB
3 28 8 Lol Olal e el ol Ol oy
S Sl T Sl aslsn by OB 555
S A s 53 5 S Do po p3ln o IS
o) eSS T 2 s (,sttfv. Ssl= LoT 5l
O3 K3 4 a5 (a0 g0 0 S 5T 305
Colg 53§ eslel dals Olsie 4 uwleS 6T
S gy 2Ty ol o 55 0dd s (s Ll 3
3l Szt OB & gd (535 2 UV Lo Jleb
5,5 Jlesl ks OB (gl ¢ punlaS 56T

b a8l
Cooed ol T G g0 5T ol 43 2o PH pon
UV Lot Jled Dlder p b O grorlboeSTT 28

o 8 55 Cadibes la PH 51 ol Sls sas
Cad> ;3 UV/N2:S208 AT b s, Shes o 1, Y)Y

119V 335)0)8 « 109 o)lauds @Il § Cumyy 0)9y

ohsjls (S eolc olEibsl alss 1Pe


http://jmums.mazums.ac.ir/article-1-10407-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

ul)lSam g Shugi busp

oo Oledsily ¢l BT Sl 2580 b ol
S gm 5T D Olekily &7 (g 4 b o 2alS
(,Jf‘_sw sl Chle 53 a5 AVYF 1 enllS ST
A3 e S e Ve e 3 s )3 VYK 4 2 s
S ST iy Sl il (] el ek
oS oo Bl Sl lejT aalsl S plaS 6T

-“afﬂﬁféﬁ

\-—.—\\;\}\'

g

—— S —e—COD

% wdim plesds
o5 888538838838

0O 10 20 30 40 50 60 70 80 90 100 110
(9 20K ) ol i s

ol LS o CpenlS T Cale i 51 olad yloged
M g S5 O el ST T 5 s COD 5 sl 56T
205 et Sl Chle & 1 PHYUV L ods Jlab

(SIsAL UV 2l Oods caids ¥ 2S5 0les ¢ 2

5 Gl T ol Olonlily oy Olj S oy 31
UV b octis Jlas oldf gy b 2575 45 COD
@ olws LCOD 5 el 4T Codo Olekil
YO Ol gy Cble F Jslan pH g Ll
535 8 oo B S BT S le 2 53 0 8 s
3 5 ot e gl amds ¥ Slajoil oK s 2
Olad ol ol 1)1 F o ylads Jls 505 55 0T gl oS
Oledsly SiSTy Oley il 31 b Gl adeine &S H5b
Lol ol a8l 21530 op COD 5 ponsluS 58T o
S 3 oIl gaids Yo s Dbty il 3l oy
OLa 0LL B OT 31w 5 Sl os s Jls) 5 2 s 5V
,,;rjuﬂpai}ou.u\,(@sw)u:f\j

(0 o jlod I3 gad) L aalsl ol L &5

Aol oo 2l COD 5 el ST Cod Olankil
sl 555 53 Loy AV/FA I Codo Olekily gske @
ng)n\‘/rm.,:g,;rfg:‘m Joles Ol g 5y
533 Sl sMRe () o sy i 53 p 8 ha YO 5
s S ol Ao ss M Bl 2 55 p S e Yo
Cble U Hlsyai ond 33 8 o odalie 457, boslen
Lt 0 0T 515 2 53 8 Jha YO Sl
Oledsly Lol 53l Loy Ol gw  Chle 5 i (5153
S LA e Sl L 8 5 ST 4 5,
Sl g 2 53 S e YO Sl Slisle3T aalsl

255 15 eslinal 5y 50 5 Sl dig 535 Ol 4

100

70 4 !

50 A

olads Oladil

'
11
]
30 19
20 &
10

—— S = =®==C0D

0 500 1000 1500 2000 2500 3000 3500 4000

= -y - feqs
(A e £ ko) il ey 2 e

Sl Oy UV L ods Jlad oldd gy Clale S10Y o 5lods sloged
05 ot B oS BT B & ), PH) (COD 5 el T

(Q‘)/\lﬂj‘ﬁuvub‘ub.& A@:Y' ui.'f‘}ol.n)"j:s)b

Ol Olaclily o sl S T Cbile O i 5L
ot Jlas il gou s b 25Ty 43 COD g b5 5T
uv ¢
COD 5 a8 T ol 033U dl jo ol )3
3 e g 350 S ST Calides sla Clls s
S T Chle Ol SV o lad s gei o S
oS o YVt S IST gl k) ST
Pl oW, Bl 5 F ol e pH 2 o
0Lz COD 5 el T Lol 1,87 1, (¥ Mg/l

ok 0313 QLI Y o)leds HIs gas 53 4S5 sbOlen . das

1P 1WAV 135)9)8 « 109 s)laid (@Il § Cumyy 3)9s

ohsjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-10407-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

OunlnSglaT 3a )y axid Jlad easw Olalgw »

Lol 5o a5, Shes 55 3l S oS 3L
Ol o 7 osledi lsgad 4y 4 5 L il o SYL (G200
e (Sl ¥ U b Ol 3l a8 3L 5
AT 3 53 COD 5 85 5 5T oo 17 55 55
Ol il 50l L candllan ol 53 3405 ol b ool ok
Codis Oleily 53 (6Kt il 3l UV b
4,0 5 (oolanl OlbaMe blad g 5 Al odaline
g 015 Ole 4 DA B Ol5 o5/ 2

5,8 Ol Sl lojT aelsl g

100

L J

70

50

94 il el
8

30 4
20 A . P
10 ——pdiS g8 e COD

D I 1 T 1 I I
0 5 10 15 20 25 30 35

A O S UV (86 154 3013)

$la 015 55 COD 5 S ST Ul Olekily 25 o slodd 513909
L ol PH Femg/L enleS 6T Clle) UV Sgline 206
(a2ss ¥+ 2815 0l YO mg/l ol s s C ke

Sl ke LS ICOD Ui Hlonkily por?
UV b ool e il ey b 255Ts 5 koS 56T
Sl jodnlp oS ) b s
3810 s0d o mly Lol i 55 S T oSG 50 5T
S ase slalble 5 45 8 4y Shsley ASL
SCOD slis s 8 G5 0T & &K 5T ol
S el T 5y Sl e 2dls NS
A5 5 2 55 0,8 e VOF Uslan 555 4 3505
2 G205 ) o) el LT (g5l il
s (St md s 0 8 e ¥ Y (6 e ST
SlasT 581y 550y ol (g 5lweslaT OB & gos
oS UV b os b Sl gen b 25871 55 5 s 8

SlislesT (A8 Jol e 1 Jole Ol gy Lol 2

100

o | /—*_.
20 A
70
- 60
3 50
-_% 40 1
I
T 20
- 10 - —— e 3 1 === (0D
1] T T T T T
0 5 10 15 20 25 30 35

(azda) 2805 Ol

ol Olely o 228y Calises sla Olj 51iF oskeds 51090
L) UV L ads Jlad Sl gy Lo 5 COD 5 peuslaS 5T
X0 Mg/l Sl gy S ble Ll pH Femgll S ST

(Sl A dslae UV 205 O 5

1.2
: —e g | —®— Gmg/
1 &% 10mg/l 20mg/!
by =t 20mg/1 e 60 /|
0.8 Tgr
A
AN
o 06+ W
@] w
© o4t u\
W
02 T ‘&‘;
AP e P —— )
0 r T e

0 5 10 15 20 25 30 35

(aigis) et ke

oo Oledsily o b8 51T gl S lale 510 o lads ylogas
Yo ST 0l UV b odds Jlad Sl gy Jow 5 peslaS 5T
o 33,8 (a0 Sl Clale L ol PH i

(SlsA dsles UV 200

5 ol T i Sloctily UV 4y il coks ST
UVLawL;Jwafdjg LM}J.’COD
e Cble F Jslas ag pH s S ey
WWLH}J(;K&VO' QL‘L‘_’-‘AJL
gy S5 0l 5 2 53 8 (e B ST
COD 5 powsluS 6T (ol Olodsily caids Yo Jslas
Ol5 Jl oo p S od S5 aip Ll 5 56 Co
Bl S C3 8 5 50 UV Ssline b
SJJLQM.@‘@M 43‘)\9 AJL«JZI)‘.)}“J)) J«dl>
Yo oAUV Y Ol il b ss 8 e edali

il Loy AY/0 5 AF/OF 4y Loy VE/Y 5 AY/AY

119V 335)0)8 « 109 o)lauds @Il § Cumyy 0)9y

ohsjls (A eolc oGSl alss \pp


http://jmums.mazums.ac.ir/article-1-10407-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

ul)lSam g Shugi busp

Sl gz p 50 G b 5l Jale o) (1Y-¥O)LEL o
S W15 e coslizal 5 00 e BIS 5 5 0t YT
ol Josle ol ol das 1,5 30 Cou 1, T 3
PH 25U oo Sl anT 3 s e JISSsly s
93 33 8 el ST BT B 53 S o (ST s Laoes
V3 SeS PH o S s 5 Sl S ST
03l e 53 sl Sl g IS,y S5 L (55
s Wy JLSKsl, 33 ;8 554 LY o pH

e (Y u.&..fb) J}a.; odalice Q‘}f@b M})J.:A
S04* + H2O0 — OH® + H* + SO472 (Y)

Vooslecd Hls el 53 &S b ller ol ddlas o

S5 g 5T Cod Ol s sl 0 0305 OLES
Sl IO LY SIpH 51551 L COD 5 oS T
oot 3 oV (YU & PH 21530 b el el asily
Sl 03 S 1y 2alS Jgoes 53 COD 5 peusluS 16T
53 COD 5 koS 6T Csdm 0Ly & (55 5b &
ol 03 55 Ao 53 DO/AY 5 AF/FD 550 ¥ Jslas pH
VN e 4 Gde 0Ll 7 dsle pH s &S
J.suu:;_f\jLs_s-ﬂ@é,.g;mh.\?w).\.,a).s\/?/?\'
ol 33,8 e s pH s Eel anT 5 s b
e 2S5 A Rl el Ll e b ST
S glo s Gla iS5 O el
A E el F Y 2 STy pllee (T 43 HSOS

(PN 5 o HT O g

S04+ OH* ——> HSOs +%0; (¥)
S,082 + H:O ——>> 2HSO4 +1/2 02 (F)

JJr_f) el glapH o STy sl

Ll ool oS5 5 e Mo e s H 05 (0 )
JLSCsly sl = (o) s sl &S Ol e 4
ol SauS A ST & yd5 505 g0 Joos Sl g

(\“V)u\-j’\.u S gd>en

HSOs ———> H*+ S04 (o)

3 ol BT B30 M5B COD s 8,15
GRSy 4zda Yo Sl e ¢S BT (5l S
3% dslaspH 5> Sl 1) 53,8 haTor L
VY 510 L ol o Sls A dslae UV il Ol s
3140 COD oo 0laskily ol 035 2 53 08 oo
Fe LUV L edsdled Dl gy b 2S5 4235 Y
BB s ST Koo b g ol en Sl
Jlael b umleS 6T 2 55 0 5 oo B0 (ool ach
0 A Sslize 2l L0l S 5 |8 ol e aig Lol 2
3 ga 3 0daT S 4 L ..x_isjfrtqan Slg¥e
QLA-\_;‘JL-\_A.Swbwg@‘aﬁchjTVa)w
53 (.,_?61,,\% ©sl> sab ML COD Cod
Lo Jlad Dl gy b (2S5 )3 (oSSBT 1)
ol Ao j3 V9704 390> 55 Slg A Ll Ol LUV
N LY P CEPR T R P G S WA P g
33 (o gt i S AEL 8 Aoy F VY 5 YA/HY

el o odaline Cod> Olalil

Hoihsy Bogiecsy Ooyre Yy

50
45 - 40.72
40 - 36.09 38.07
., 35 1
3 30 -
D25
4 20
:] 15 -
T 10
5 -
o
oy Ay EEPRL U EEPR g,

Sl slen 3ls OB SICOD Caldo Gladil Y o sbedy s10g05
$la 015 Cog UV L od Jlad Sld gou 3 b O gl ] 3 o 6
(A 538 ha ¥ dlan S J8T gl i) Soslize o205

el T S 5T ol 5 4 PH e
UV Lol Jles ld) pov g b O guascbeanS | L] 15 Come?
(sl s S ¢ gl slad s T3 I s

oA ME U 51 (K a i O g8 5

dj_lzﬂpH ‘J—%‘T}&‘)l—gﬁdj—rhb)"g}—”‘f

1P 1Y 5)9)8 « 109 s)laidd el § Cumyy 3)9s

ohsjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-10407-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

OunlnSelaT s s axib Jlad eusw Clagw »

0Lt (¢ Sty i S 1Sy e 38 il B
i oS o oW, cbile U s o
il O 55 Sy 40 ot (slaotuNT
Ood 5L 3 & ool do 1 OIS ) Ll
Uiy @l ele 4 aS das o 2153 |y Lo YT
352 50 JonS 5 odn 5 Sl o GJS315 2 s
Sl 2l el 6 b e oS T Jshoes o
Sl s ;s Osle 4 M) AS dal g T 5
S g Sl i o S e 4 Sl g, ke
St kol a5 03505 Jos i slSl Ol 4 o4 5
Cl ol s Sl gy a0 S g IS5l ok
DAL 1y O gl ST 28Ty 53 b gl ol
L Ol o JEGsly ;505 (6w Sl pmiomad dad o0
LS o M5 O g 05T g 0sls i1y Sl g
s S Il ) Sl e 33 2 S
I Ol ohlS 5 odd JouS g5k JLSSoI, 0T

() (V-9 la [2ST19) s o Jials

S04 + S0, —> S,0g2 V)
SO, + 8208'2 _— 504'2 + 8208'2 )
SO, + 8208'2 —_— 504’2 + 5208’2 CY)

Ot OLen 5 Sla ) w5 457 (glandllas 5>

by T lakima JINY b aal K, ol
bl 2151 oS sl 0Li 2y plawil U g
Codim Olesly s (sladamYe b 21551 Sl o
Lg)_ﬁia anlllan 53 poean (PPl olis odalive
55 sy O (555 5 OLKen 5 (6 Ss Loy oS
el ST 313 0L gl oS NS ) J
Codm Oledsily il 0 s 6,5 U Ol pn , o bl

(POl asls

ool T il Olockily el 5T Sl o ok 5T

uv LaMJ&!ijﬁj; @JX)//}JJCODJ
HJ}‘\@WH‘LO)VO)L@-&&L&J‘J}@JJ)

5 W JLSCsl) Hyi V 5O e pH s
Ly Sl gy YU (SaS ST Loyl ¢ S 5 5k
NI s o AT sl T &S5 g 5T 40 25 o
G S5y 2 aS OLKs 555 J g galllas o
Pl UV L ouls Jlob il g 51 3lil U e 515
e SRSV I YL PH s ool 0l s
GOl U Sl b Wl e ol o) o8 581 e Bl
palie L5 9 PH (VL sl 53 055 des ST
23 3l JeuS 5 5n 5 DU g SIS0l sV B
Glas WISl ol S 5 el Lol 3 o 81
dior 235 8 T LS 2als o Fojleas [2STs
()AEL s Sl 55 S Ul 5151 ediy )
SOs* + OH* —> HSO* + % 02 (%)

el T il yy ol sy S5 285 )yl Sl ST

UV b ot Jlas i ger y b 2575 ,5COD

Cble 0w iy O gl sl T 5 5o
O )3 g gla, 5ST6 | PPN T Wy PR
IS Sy 5T (Fr )l T OLS 5
KU R PRGN B PUN | I T PO NV o - WP WP
4 JTOLS 4 dle U5 165 & Dl 5 IS0,
et Dyt Sl 2B S 0,13 1 s Sy g0
s STy S s glal sy 5 T b it
VDL W 5 S g5 IS,

ol 0315 QLS Y oyled Sl g0 53 4S54k Olen
08 ko YO B0 5 Ol gy ke 5151 ol
3 =2 COD 3 w8 6T Lo Oledsly ,2d s
Sl 3l Ao )3 VEIFR s MY a5 o ys Y /0Y 5 AY/FY
clacble & Ol yw , clle l5e0 L Lol
Oldlly o520 g A 5o (‘qu‘*‘ Yo« Sl YL
23 o B4 Al Cob L B 5 ST (O
Cod Olekily 69y Dl gw O g (ol sl bale
Cble 05,8 1l 93 Ll esy IS 55 COD

1WAV 135)9)8 « 109 s)laid @l § Cumyy 8)9s

ohsjls (A eole oGl das I


http://jmums.mazums.ac.ir/article-1-10407-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

ul)lSam g Shugi busp

SSy Obey ke OLL 3 4 Sl o3 g5 Ao )3 AV /YY
P 03wl odewy Lo s AV/VY 9 AY/AY 4 aids Y
B dS GLS 5 Ol 1Sy Glej o) ss
by o Y s Lssee o 3 055 (oo o3
2 oo Sl L edd ST e 2 ST
A O a3 oy IS 0 ¢G0S 6 2 B RS
oS5 Ole 0 Y sb Jlis 4 ST L Ly
4 polie JTOLS 5 g ol 4.6 8 sl
Al g 2l ezl 4 508 6 0 ST L L cay
s due) ol 433 8 mSTly Co e talS
Jsban ol ods ol (glalin 6&;}:;;4\33\&; >
el BT (ol s OlLKea 5 SUN asdllas s Jlie
G350t o ¢ oS 19 Oloy il 3L aS U esls QLS
ol Ll 53 ol Bl 5 eCad e Cad ekl
Lo g oS glardllas 53 cpioman (Pl s lis sdalin
3Ll g G5 o ST Code 53 00 5 Slaas
02 Ay Lol 4 iy O gl ST A0 T 3 oslizal L
dn STy 0oy csdS LS s 0T 5 S mbs

(P93 g on ol L 85 13 god o iS5 Y OLe

el T ol Olotdly y UV i ol ks 5
UV L oulss Jlas ol gun y b 25575 ,5COD
IS g3 4 Vgame 1) JT laeu¥T UV it
UV 55 odr Gk e VT s Ol
be OT O 48l 5 ol Sladil g 55 (sebhoms
0 03559 G b 5 Laed VT i e 8 >
@y O gensllenST| Lol 5 sl g U sene (Lol
Laed o ¥T Codiom Olanlily il 531 o 457 J glons 55
5= 534S 55k Olan (W)das e plonil 555 o0
@S UV b 0155 35 o s 53 A o)la
L Sl 0dd 0315 0L COD 5 el 5T o
Oledsly Sl ¥ au A STUV (Y b Ol g il 53
VE/¥ 5 AY/AY 1 5 5 4 COD 5 ol (T (ol

ST ol aBl 1) Ao ys AV 0 AFOF 4 Ao s

oS ST (o Oloukily s sl 5T &S5 50 5T
O s sead )3 &S ) sb0len .ol ods cw, » COD
Oy a8 ST ol (201550 b Sl 0l 035
ol Sl ST Ll 4l JralS i
¢;dg\~ 3 5pS G lle ;5 COD 5 el 5T
5 omoleS T o> oy s 5 ol 2
Ww,m,g);(;‘;,.* 39,9 <Lle ,5COD
Sl 4S5 340 o3 AVAY SOV L Ll S S w
oy (53555 LemeleS T 1) 03 0,8 LV ee ik
B .l ralS e PYY s VYN w g
e e ¢l ST B 51530 ey e
o e T e 8§ el o IS
e S S s JLSosl) s el S
o bl &S Luly d OLS 5 a5 5 anllS ST
b 3 e il 1 T GLadISSl ) O e
3545 O s 2alS Eol punllST BT Clale 058
Al L Ve ) ol J pdows 4 (625,5 UV 55
4 e Csw palS Cslings ol opl aST ()8
G deoys 5 el 03 § Ol gy Lo g Lot VT
35 Jay oS lasdllas 53 (FIXFF)das o falS |
O sy s 0 i sh 6 25 (555 2 O
s YT o ble (51551457 ls Ol gl (sl plaxl

()33 5 o o Olaily ralS” Sl

3 el T Ol Olollily o Olaf S s 5L
UV b ot Jles il gy b 25575 45 COD
L Gl jatin 8 ojlad 5l gad 51 4S5 sbOlen
5 b8 JBT Cods Olanlily ¢ L3Sy Oley ol 5!
il 0l ol Ll Sl azils (63 500 s 55 COD
0350 i S (Gl)15 o lAnl (GakSs Yo s Ol
(azds¥) [2iSTy 0l OLL LS aslsl 53 9 ol
4 ey B LB 5 S e g L O DLt
5 S BT Lo Oledsily Jlis O g8 a0 .l

SAYAV L s 5 4 4ids Ye 0lej ks 53 COD

PO 119V (335)9)8 « 109 a)ladhy (@Il § Cuwyy 5)9s

ohsjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-10407-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

OunlnSelaT s s axib Jlad eusw Clagw »

34 ga S aiSTly S I g Sl ods SOLL
DY pamn ;S (6 A RSl Ll e OT s &
S0 FIL D) g S ey o iy (B b Sl Sl
L) S St 4505 L e 53 (815 OOLSG
sl azils Cod- Qlekily 2alS
OleSly ST oS b 8 4o 015 o OLL >
Lyl 5 ;5COD 5 b8 T s o 5T Cod
23 05 o YO Dl gy a5l Ll & Jslee pH
03 p 8 e B S T gl e ¢
AUV Ol 5 4ids Yo a5 1Sy Ol
WUy PENTE M JCPL NG pRES RSPV
PN ol e 5 4 COD 5 e84l T ol Oloti
Cble E Tl ol 3 5 A ool 3 VANV
oS e VTN 5Y/YF 4 5 5 4, COD 5 S ST
O g e G PRI
Sl sl Cgar ) g cn 5 eslinal
031> 0L S 5 (BT cpl sl (ool b Sl sles

sl

SISl

P g bl b 0L s Jol dlie
aby s A ewlid )8 a s Al (gl g L
by oo (VYR)AaL o Jaoes Sy i
ol (655l 5 Slades Ciglae I Wlie OB iy 5
A5 ol S Coles (sl Olaly (S ke
Al e Sla 8 5 S5

References

1. Perini JA, Silva BF, Nogueira RF. Zero-valent
iron mediated degradation of ciprofloxacin-
assessment of adsorption, operational parameters
and degradation products. Chemosphere
2014; (117): 345-352.

O gy 325 S5 o Sl KO il oo
L aS das oo 0L (6 S 4ot ol Sole 4 AL
Sl ¥ 5 DA UV Y Ol il )
al a8l O pw b g 0T Ol 5 s 5ledb
ol Al Ol I sl o) n o
45 53 e 15 48T JouS g skn IS5 5 A s
Olg Jaals” o b 51l odd oyls 1y el YT
UV 5358 Olsm 55 Siall 4 2 UV a2l
OLSer sHUANG Lo 5 oS (gl anfllas )3 (FF)5 45 oo
LS g dn paisal Joma |8 S S S s
2l Cond el UV L oss Jlb Ol oy o
Okl Sls V0 wA SIUV Ol g il 3L oS sl Olis

()L o 3131 COD ol

s ad CS6 GICOD s> Olocily Spon
UV Lok Jlas ol gun b 25T 33 nlaS (5T
b OB COD ¥ o)l Hlssai 4 a5
o oS T (55l OB 5 LSBT 05
S Closg 2 530S ha Y 5 VOF Uslae i
b Sl gy 05 oo YO L 2S5 4 Yol e
9V 0 sl 4 P dslae pH 5 Slg A oY Lol
g 3l 4ids ¥ C 8 3 dm Sl Cpl e, VAT
La 0T COD 4™ (g 5b 4 3, Sl ,uis 28Ty
elS T (gl 5 plaS BT s NS (ol
baacdl ol oy 2 530 8 (e WA 5 VY 5w
SSTy 0lej s Vb Jlis 4 &S das e 0L
35550 A8 DM gy Lo 5 gy 8 JT LS 5

2. Zazouli MA, Susanto H, Nasseri S, Ulbricht
M. Influences of solution chemistry and
polymeric natural organic matter on the
removal of aquatic pharmaceutical residuals
by nanofiltration. Water Res 2009; 43(13):
3270-3280.

119V 333)0)8 « 109 o)lauds @Il § Cumyy 0)9y

ohsjls (A eolc oGl alss 2%


https://www.scopus.com/sourceid/18795?origin=resultslist
http://jmums.mazums.ac.ir/article-1-10407-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

ul)lSam g Shugi busp

10.

. Zazouli MA, Ulbricht M, Nasseri S,

Susanto H. Effect of hydrophilic and
hydrophobic organic matter on amoxicillin
and cephalexin residuals rejection from water
by nanofiltration. J Environ Health Sci 2010;
7(1): 15-24.

. Rasoulifard M, Majidzadeh H, Demneh F,

Babaei E. Photocatalytic degradation of tylosin
via ultraviolet-activated persulfate in aqueous
solution. Int J Ind Chem 2012; (3): 1-5.

. Akmehmet Balcioglu I, Otker M. Treatment

of pharmaceutical wastewater containing
antibiotics by 03 and 03/H;O, processes.
Chemosphere 2003; 50(1): 85-95.

. Dewitte B, Dewulf J, Demeestere K,

Vanlangenhove H. Ozonation and advanced
oxidation by the peroxone process of
ciprofloxacin in water. J Hazard Mater 2009;
161(2-3): 701-708.

. Arslan-alaton I, Caglayan A. Toxicity and

biodegradability assessment of raw and
ozonated procaine penicillin G formulation
effluent. Ecotox Environ Safe 2006; 63(1):
131-140.

. Elnajjar NH, Deborde M, Journel R,

Velleitner NK. Aqueous chlorination of
levofloxacin: Kinetic and mechanistic study,
transformation product identification and
toxicity. Water Res 2013; 47(1): 121-129.

. SunJ, Song M, Feng J, Pi Y. Highly efficient

degradation of ofloxacin by UV/Oxone/Co2+
oxidation process. Environ Sci Pollut Res
2012; 19(5): 1536-1543.

Brown KD, Kulis J, Thomson B, Chapman
TH, Mawhinney DB. Occurrence of
antibiotics in hospital, residential, and dairy
effluent, municipal wastewater, and the Rio
Grande in New Mexico. Sci Total Environ

2006; 366(2-3): 772-783.

11.

12.

13.

14.

15.

16.

17.

18.

Ferdig M, Kaleta A, Buchberger W. Improved
liquid chromatographic determination of nine
currently used (fluoro) quinolones with
fluorescence and mass spectrometric detection
for environmental samples. J Sep Sci 2005;
28(13): 1448-1456.

Witte BD, Langenhove HV, Hemelsoet K,
PD, Van

Speybroeck V, et al. Levofloxacin ozonation

Demeestere K, Wispelaere

in  water: Rate determining process
parameters and reaction pathway elucidation.
Chemosphere 2009; 76(5): 683-689.
Farzadkia M, Bazrafshan E, Esrafili A,
Yang JK, Shirzad-Siboni M. Photocatalytic
degradation of Metronidazole with illuminated
TiO2 nanoparticles. J Environ Health Sci
2015; 13(1), 194.

Balarak D, Mostafapour F, Bazrafshan E,
Saleh TA. Studies on the adsorption of
amoxicillin on multi-wall carbon nanotubes.
Water Sci Technol 2017; 75(7-8): 1599-1606.
Kamani H, Bazrafshan E, Ashrafi SD,
Sancholi F. Efficiency of sono-nano-catalytic
process of TiO2 nano-particle in removal of
erythromycin  and  metronidazole  from
aqueous solution. J Mazandaran Univ Med
Sci 2017; 27(151): 140-154 (Persian).
Norzaee S, Bazrafshan E, Djahed B, Kord
Mostafapour F, Khaksefidi R. UV activation
of Persulfate for removal of Penicillin G
antibiotics in aqueous solution. Scientific
World Journal 2017; 2017: 3519487.
Ghanizadeh Gh, Naseri Ara A, Esmaili D,
masoumbeigi H. Demonstration of the
enhanced disinfection of E. coli water
contamination by associated solar irradiation
with potassium persulfate, lran J Public
Health 2015; 44(10): 1376-1386.

Xu R, Xgj Z. Degradation of azo dye Orange

G in aqueous solutions by persulfate with

12%

119V (335)9)8 « 109 a)ladhy (@Il § Cuwyy 5)9s

ohsjle (Al ok oGRSl dlas


https://www.scopus.com/sourceid/8000153147?origin=resultslist
https://www.scopus.com/sourceid/21100242835?origin=recordpage
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=55928067100&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=55217580900&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=24502724900&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=35103346400&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85019928641&origin=resultslist&sort=plf-f&src=s&sid=fad1e2569b1e1ef7e114eee4cd3ffa1d&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2824502724900%29&relpos=2&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85019928641&origin=resultslist&sort=plf-f&src=s&sid=fad1e2569b1e1ef7e114eee4cd3ffa1d&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2824502724900%29&relpos=2&citeCnt=0&searchTerm=
https://www.scopus.com/sourceid/19376?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=24502724900&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=55815533800&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=57195305120&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85026900084&origin=resultslist&sort=plf-f&src=s&sid=fad1e2569b1e1ef7e114eee4cd3ffa1d&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2824502724900%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85026900084&origin=resultslist&sort=plf-f&src=s&sid=fad1e2569b1e1ef7e114eee4cd3ffa1d&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2824502724900%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85026900084&origin=resultslist&sort=plf-f&src=s&sid=fad1e2569b1e1ef7e114eee4cd3ffa1d&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2824502724900%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85026900084&origin=resultslist&sort=plf-f&src=s&sid=fad1e2569b1e1ef7e114eee4cd3ffa1d&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2824502724900%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=57194007649&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=24502724900&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=55745569600&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=57189094908&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=57189094908&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=57191668220&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85028440134&origin=resultslist&sort=plf-f&src=s&sid=fad1e2569b1e1ef7e114eee4cd3ffa1d&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2824502724900%29&relpos=6&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85028440134&origin=resultslist&sort=plf-f&src=s&sid=fad1e2569b1e1ef7e114eee4cd3ffa1d&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2824502724900%29&relpos=6&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85028440134&origin=resultslist&sort=plf-f&src=s&sid=fad1e2569b1e1ef7e114eee4cd3ffa1d&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2824502724900%29&relpos=6&citeCnt=0&searchTerm=
http://jmums.mazums.ac.ir/article-1-10407-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

OunlnSelaT s s axib Jlad eusw Clagw »

19.

20.

21.

22.

23.

24.

25.

ferrous ion. Sep Purif Technol 2010; (72):
105-111.

Zazouli MA, Ghanbari F, Yousefi M,
Madihi-Bidgoli S. Photocatalytic degradation
of food dye by FesO4-TiO2 nanoparticles in
presence of peroxymonosulfate: The effect of
UV sources. J Environ Chem Eng 2017; 5(3):
2459-2468.

Liu X, Zhang T, Zhou Y, Fang L, Shao
Y. Degradation of atenolol by UV/
peroxymonosulfate:  Kinetics, effect of
operational parameters and mechanism.
Chemosphere 2013; 93(11): 2717-2724.
Deng J, Shao Y, Gao N, Xia S, Tan C, Zhou
S, et al. Degradation of the antiepileptic drug
carbamazepine upon different UV-based
advanced oxidation processes in water. Chem
Eng J 2013; (222): 150-158.

Zazouli MA, Ebrahimzadeh MA, Charati JY,
Rostamali E, Veisi F. Effect of sunlight and
ultraviolet radiation in the titanium dioxide
(TiO2) nanoparticles for removal of furfural
from water. J Mazandaran Univ Med Sci
2013; 23(107): 125-138 (Persian).

Rahimi E, Dadban Shahamat Y, Atabi F,
Khezri SM. Mineralization and decolorization
of fermentation industry wastewater by
catalytic ozonation process: kinetics and
mechanism. J Mazandaran Univ Med Sci
2016; 26 (140): 115-126 (Persian).
Bazrafshan E, Ahmadabadi M, Mahvi AH.
Reactive red-120 removal by activated
carbon obtained from cumin herb wastes.
Fresen Environ Bull 2013; 22(2A): 584-590.
Veisi F, Zazouli MA, Ebrahimzadeh MA,
Charati JY, Dezfoli AS. Photocatalytic
degradation of furfural in aqueous solution
by N-doped titanium dioxide nanoparticles.
Environ Sci Pollut R 2016; 23(21): 21846-
21860.

27.

28.

29.

30.

31.

32.

33.

. Yousefi M, Ghanbari F, Zazouli MA,

Madihi-Bidgoli S. Brilliant Blue FCF
degradation by persulfate/zero valent iron:
The effects of influencing parameters and
anions; Desalin Water Treat 2017; 70: 364-371.
Bazrafshan E, Moein H, Kord Mostafapour F,
Nakhaie S. Application of electrocoagulation
process for dairy wastewater treatment. J
Chem 2013; Article number 640139: 1-8.
Kord Mostafapour F, Bazrafshan E,
Farzadkia M, Amini S. Arsenic removal
from aqueous solutions by salvadora persica
stem ash. J Chem Article number 2013;
740847: 1-8.

Bazrafshan E, Kord Mostafapour F, Rahdar S,
Mahvi AH. Equilibrium and thermodynamics
studies for decolorization of Reactive Black
5 (RB5) by adsorption onto MWCNTSs.
Desalin Water Treat 2015; 54(8): 2241-2251.
Bazrafshan E, Mostafapoor F, Soori MM,
Mahvi AH. Application of combined chemical
coagulation and electro-coagulation process
for carwash wastewater treatment. Fresen
Environ Bull 2012; 21(9): 2694-2701.
Bazrafshan E, Zarei AA, Mostafapour FK.
Biosorption of cadmium from aqueous
solutions by Trichoderma fungus: Kinetic,
thermodynamic, and equilibrium study. Desalin
Wat Treat 2016; 57(31): 14598-14608.
Alipour MR, Mahvi

AH. Textile wastewater treatment by

Bazrafshan  E,

application of combined chemical coagulation,
electrocoagulation, and adsorption processes.
Desalin Wat Treat 2016; 57 (20): 9203-9215.
Bazarafshan E, Ahmadi Sh. Efficiency of
Combined Processes of Coagulation and
Modified Activated Bentonite with Sodium
Hydroxide as a Biosorbent in the Final
Kinetics and

Treatment of Leachate:

119V 335)0)8 « 109 o)lauds (@Il § Cumyy d)9y

ohjls Sy eole oGSl alss 1PA


https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=16235305700&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55927781900&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56732583200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57185836100&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=16235305700&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=12241499400&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=37027510000&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=56366679000&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=56442702700&zone=
https://www.scopus.com/authid/detail.uri?authorId=24502724900&eid=2-s2.0-84875665799
https://www.scopus.com/authid/detail.uri?authorId=55637069500&eid=2-s2.0-84875665799
https://www.scopus.com/authid/detail.uri?authorId=13008522300&eid=2-s2.0-84875665799
https://www.scopus.com/sourceid/22018?origin=recordpage
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56442702700&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=12241499400&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57091666800&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56499478100&zone=
https://www.scopus.com/sourceid/23918?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56732583200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55927781900&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=16235305700&zone=
https://www.scopus.com/authid/detail.uri?authorId=55567653400&eid=2-s2.0-84872815221
https://www.scopus.com/sourceid/21100208308?origin=recordpage
https://www.scopus.com/sourceid/21100208308?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=26433245800&eid=2-s2.0-84871840417
https://www.scopus.com/authid/detail.uri?authorId=55543190100&eid=2-s2.0-84871840417
https://www.scopus.com/authid/detail.uri?authorId=24502724900&eid=2-s2.0-84928208652
https://www.scopus.com/authid/detail.uri?authorId=55217580900&eid=2-s2.0-84928208652
https://www.scopus.com/authid/detail.uri?authorId=57191664757&eid=2-s2.0-84928208652
https://www.scopus.com/authid/detail.uri?authorId=13008522300&eid=2-s2.0-84928208652
http://jmums.mazums.ac.ir/article-1-10407-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

ul)lSam g Shugi busp

34.

35.

36.

37.

38.

39.

Thermodynamics. Journal of Health Research
in Community 2017; 3(3): 58-69.

Takdastan A, Abtahi M, Sarshir A, Bazafkan
MH, Saeedi R. Investigation of Khuzestan
Steel Company’s Modified Slag in Removal
of Aluminum from Aqueous Solutions:
Adsorption Isotherm and Kinetic Studies.
Journal of Health Research in Community
2017; 3(2): 75-87.

Rahdar S, Ahmadi Sh. Removal of Phenol and
Aniline from Aqueous Solutions by Using
Adsorption on to Pistacia terebinthus: Study of
Adsorption Isotherm and Kinetics. Journal of
Health Research in Community 2017; 2(4):
35-45.

Rahmani A, Mehralipor J, Shabanloo N, Zaheri
F, Poreshgh Y, Shabanloo A. Performance
evaluation of advanced electrochemical
oxidation process with the using persulfate in
degradation of Acid Blue 113 from aqueous
solutions. Journal of Sabzevar University of
Medical Sciences 2014; 21(5): 797-807 (Persian).
Pi Y, Feng J, Sun J, Sun J. Facile, effective,
and environment-friendly degradation of
sulfamonomethoxine in aqueous solution
with the aid of a UV/Oxone oxidative
process. Environ Sci Pollut Res 2013; 20
(12): 8621-8628.

Kusic H, Peternel I, Ukic S, Koprivanac N,
Bolanca T, Papic S, Loncaric Bozic A.
Modeling of iron activated persulfate oxidation
treating reactive azo dye in water matrix.
Chem Eng J 2011; 172(1): 109-121.

Asgari Gh, Chavoshani A, Seid Mohammadi
A, Rahmani A. Removal of pentachlorophenol

using microwave assisted persulfate from

40.

41.

42.

43.

44,

45.

synthetic wastewater. Journal of Water &
Wastewater 2013; 25(3): 29-37 (Persian).
Maghsoudi Z, Bazrafshan E, Kord Mostafapour
F, Tavasoli P, Balarak D. Landfill leachate
treatment by combined processes of chemical
coagulation, ozonation, and advanced oxidation
using UV-activated Oxone. J Mazandaran
Univ Med Sci 2017; 27 (147): 339-357.

Wu J. Zhang H. Qiu J. Degradation of Acid
Orange 7 in aqueous solution by a novel
electro/Fe?*/peroxydisulfate process. J Hazard
Mater 2012; 215-216: 138-145.

Sun J, Song M, Feng J, Pi Y. Highly efficient
degradation of ofloxacin by UV/Oxone/Co?*
oxidation process. Environ Sci Pollut Res
2012; 19(5): 1536-1543.

Dehghani S, Jonidi Jafari A, Farzadkia M,
Gholami M. Investigation of the efficiency of
Fenton’s advanced oxidation process in
sulfadiazine antibiotic removal from aqueous
solutions. Journal Arak Medical University
2012; 15(7): 19-29.

Ghaneian M, Ehrampoush M, Ghanizadeh G,
Dehvary M, Abootoraby M, Jasemizad T.
Application of Solar Irradiation / K3S;0g
photochemical oxidation process for the
removal of Reactive Blue 19 dye from
aqueous solutions. Iran Journal Health &
Environment 2010; 3(2): 165-176.

Huang J, Wang KS, Liang C. Oxidative
degradation of tetramethylammonium hydroxide
(TMAH) by UV/persulfate and associated
acute toxicity assessment. J Environ Sci
Health A Tox Hazard Subst Environ Eng
2017; 52(9): 930-937.

1¥q

119V (335)9)8 « 109 a)ladhy (@Il § Cuwyy 5)9s

ohsjle (Al ok oGRSl dlas


https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28494219
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=28494219
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liang%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28494219
https://www.ncbi.nlm.nih.gov/pubmed/28494219
https://www.ncbi.nlm.nih.gov/pubmed/28494219
http://jmums.mazums.ac.ir/article-1-10407-en.html
http://www.tcpdf.org

