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ABSTRACT

Mahdi Rezaei Background: Phthalates are among the most significant industrial pollutants that endanger
Kerman University of Medical human health. These endocrine-disrupting compounds are commonly used in the manufacture
Sciences, Medical University of furniture and plastic containers, which can easily enter water soutces through wastewater
Campus, Haft-Bagh Highway, flow. Photochemical advanced oxidation processes have attracted considerable attention
Kerman, Iran among the methods for removing these pollutants from aquatic environments. Therefore, the
aim of this study was to investigate and compare advanced oxidation processes based on
Email: ultraviolet radiation for the removal of phthalate compounds from aquatic environments.
mahdirezaeil274@gmail.com Materials and Methods: For the current study, after searching the keywords in the databases
“ScienceDirect, PubMed, Wiley, Springer, SID, Magiran” from January 2013 to December
2024, a total of 693 articles were found, which after screening and full review of the articles,
SN e e oA el s el finally 54 articles were registered and used in the study. The criterion for the entry of articles
M. Investigation of Advanced was their relevance of the content to the subject matter.

Oxidation Processes Based on Results: Ultraviolet radiation alone can partially degrade phthalate compounds. However, this
Ul 0ol [ =l ek fol bl = roe | radiation is ineffective against many of these compounds; thus, effective removal of phthalate
compounds with this method requires combining ultraviolet radiation with oxidants. Various
advanced oxidation processes based on ultraviolet radiation exist, mainly including UV/H:O,
UV/H02/Fe*2, UV/H,O./Fet3, UV/Cl, UV/persulfate, UV/H2O,/Fe*?-oxalate,
UV/TiO2, UV/Cl/TiOz, and UV/Os. Generally, the UV/Cl cyanurate process is recognized
as the most cost-effective advanced oxidation process based on ultraviolet radiation.
Conclusion: After examining the characteristics and performance of these processes for
removing phthalate compounds from aquatic environments, the UV/Cl-cyanurates process
was ultimately recommended due to its lower energy consumption, cost-effectiveness, and
particulatly its ability for nearly 100% removal efficiency.

of Phthalate Compounds from Aquatic
Environments. Journal of
Environmental Health
Enginering.:137-51.

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

Keywords: Advanced Oxidation Process, Phthalate, Ultraviolet Radiation

Copyright © 2025 The Authors.

Published by Alborz University of Medical Sciences

This work is licensed under a Creative Commons Attribution-Noncommercial 4.0 International License. (https://creativecommons.org/licenses/by-
nc/4.0/).Non-commercial uses of the work are permitted,provided the original work is properly cited.

[ DOI: 10.61186/jehe.12.2.137 ]


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

Journal

8L AL g 0 4l 10) L ATV Giladen NPT licue oY o ladi A Y 0,90 chaine Cuiligs seasige dlas J E H E

)12 AVVA SRR FYRY) &b AEY/-Q/-0 1 a8l &

#Y N

ele, s ch\e:‘j‘;\.ﬁ.ﬂf o ke ‘Y‘\‘;;l"”j, aabd

d‘j,“ ‘QLAJS‘QLAJS ;fi':'ﬂ r)l& aK.«:J‘A «.h::m C«JU&@ Jﬂw Qu?;:rj;}a‘
d‘ﬂ\ ‘QLAJS ‘QLGJS ;;<";ﬂ r}l& aK.«i.’vl) «CMZLL@ oIS ls Ja?u C«—-Z\J.g.a JA.L.(.A uj; Y

o.&._u_&__;

ol sl e st a1 0L @Léabﬁ&aéba&YTcﬁjwwj\ eVl :Gan § aw) b, g
Qlﬁda- @JEJ\ASJ;J|;;JJ)\SL§§_J)M J)}J@U\C}b))%}wcﬁjdjjé SAe AJ.:SJ:@'M CJL;SJJ ‘w\%o.&iﬂ:c@mw\%yWAj;
Slaiss ol Gladase 51tV ¢35 cnl Gl slabss Ol 31 dipd e O mbia 3505 oy 4 (DL Ol Ol S Do S (S5 psle oS0l
Gl anlllas el 5l G I solos S Cldm 395 a1 (63l am 55 ploandi s ab 2oy O s uld S

e

mahdirezaeil274@gmail.com

Py
0313 (SLaolSLy 53 Lae3l5udS (g o s 3l il (550 allas planil gl ile By, 5 3le
YoV Lwles B Y)Y L« 515 5l «ScienceDirect, SID, Magiran, PubMed, Wiley, Springer)
OF 31wk Colg 3 Ve ol a5 5,805 oo plowil 51y 48 s 3L Alis £AY Tea (9350
0 VB LS 535 0gmu o Jold tandlas a4 Ve 3555 slas A osliul anlllas 3 5 oo Ui
R e el Rt Bt iV F, Morad-Alizadeh S, Rezaei

RPRALEHP] M. Investigation of Advanced
Oxidation Processes Based on

. i o _ ) - Ultraviolet Radiation for the Removal
R UL TS L R e PP R B CILSEnFP B o Phthalate Compounds from Aquatic

andl gl 4 iy O sl ST A1 51 s sledss Sl OIAST L iy ol sle anasl (il oS 5 FERVIENInEs el EL
UV/H,0, ,UV/H,0/Fe’, UV/CE, UV/persulfate, |l Laies oS 515 5pm5 il 3 ;‘V'm"me”‘a' Health Enginering.:137-
Ll s s« UV/Cleyanurates ,oxalate, UV/TiO,, UV/Cl/TiO2, UV/O; UV/H20,/Fe*? '

ool ol I s e 3l oo s Ul Ve LS 5 les a4 Ll e il b an 3l 20 ils adly

W i O peenldenST Al 3 o S ealasl Ol s a0l Sl 18T il B Al b oS CiS Ol e S sb

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

g g a2l b oasdl Gl
Gladasms 31 oV SIS 5 Gl gl 550 ol b5 Shas 5 Slow sast w2 5l oo 168 40
5 055 3Bl b, a0y e 1S (§5 3 G ae s (el Sl IS/ il b dl b cule s

Ao S sl Aoy Ve @‘)BQJ}OLAJ;\)L&W

s O gl ST )3 (VS (il 3 axdl g (gla o3l

[ DOI: 10.61186/jehe.12.2.137 ]

VOVEAYY Srlades AP ¥ Glicus ¥ o ladh VY 0 g0 s Cudilagy punige alae


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/jehe.12.2.137]

o slobuns 5/ YIS SluS 5 Cida cga GRS dad) Gl Gty O gl ienS] Lo s s

e Y14 Jlu 53 Ol 5 (o (e Ol e o
e o i ool s eVl c bl a5 Ws S sdal i
VE N Ol 4 Ol i 5 JUE) e 53 10145
CAF N sd ik glacT s e S5 S
TS U5 S ISP RPSR VRT = VA | g SV Pe|
Y Ta sl e 1) e S S VY E /08 Dls
ol s eV cble ( Sler wlis 534S c il S3
Bl A eSS YO Ole 4 ke sk
5385 Sl laalllae oVl A 5 il 5oL GBloias
Olgr ol 53 e3be cpl A 5 aS 65 ST o LEI Yo VA JL
Osebes # L8 4 YV 51D YV B YooV J
S e L el ol s fecdasl Bl dle s o
S Jeol mie Ul 4 NSl slail i
PO s eam S ks ey glaol 4 oV
oV DS 5 om0 53,5 Ul el sl s
oled b Bl o olde slge 5 Of Gz Jals
SN e 5 eslai il 3550 Y OLS S L s
arl 3o (SLa e pla3 oS AL g0 0 by bl ]
04 035 03401 GUls (s wled 5 Bl ok
Sl DS 5 pl 4y ediy Dla s e 5 OL

slaio L Olge 1y pslie slge opl il i
x5 Giland lial) 5w b5 5
STl 51330 B o S5 sla b 5 (o
Sl iy el Sheslaul (IS 5b arlal e85 Gl
il e e Siucsls Olenl oV oL 5 Gl
W5 eddder 3lse wbs Sdame 4 Ol e OF Y5 )
(Ftd da s U DS 5 o) sl sl
S5 56 Lzl ol s 5 omb B Olel

oslitaal (VW LS 5 s gla S, 5l s S L
Sl fss Al oo 48 i O sl lenST glaia] 5
AFP IS 5B el sty OS]
a3l e Gla s O Al B O Ll

V—--:5l-<~‘ F ARt ‘Lg',l".."".‘.—"i’}fﬁ\ S sy sl b

Ao Ao
ois el sl Soss bl olsl zedlw b of cuis
54 Ll pslie glasan VT Ll glac s JLis
s L Lae VTl Ty 2 e syl o] sl
Ol Codls VU Cas 5 (5,8 b abax 31 ola S5
534S sk Ul el 4 ) gy e
Jdsaly s Ol Ja N Yo Ll Oler b

."JJ.AJ&A S 3 g.j ctﬂ ufzjﬂ

LoVl ool mlie sdSos ll slge o Srge o
SAE oS e o a &S 0 OLS 5l s
Lole ¢ sl Sl M sl 4y e (a5 35050
Sl 2ol Ss i ((SB) s Geld5 slegolaals
SO g g e aw S

S b o Ol slad olse 5l glars dacYle
OMJJGLAJB-JJ}MW(S){OJJ{)
IV i o il ol S ol w300 YO Lles
Sl el 5 Bas VU ol o (1l eV
sl opl 5l 80 ans 6,8 e 18 eslinl 540 561
Gt Sy BB 3 il il el e S
LaodiS Ol o dadl> (il oY same 40
MU o oslital g bl e N pame 5 LSY
bbb gladlrad ad 5 2 5 b 5l olS 5l
e Ghla SIbI lawilis ) 5 baarl s 4 Ll 5 o
o Calgns 5 o3 S Uy mened Olinl O 3 o3 S 1y ol
Sls s ge ple 5 0L Cdl 5 Wb 5l olie 4
clle &S conl asls glis Sllas &Il s 4 1
O Ol o ey 53 5 pe VWSS 5
et e Ol 53 5 A 3 p S5 Ko WV/OY-TTITY
CIL kel 53 asbe 2 53 p S5 S VN =YY/ A
S ot et 5 el e
gl S5l il buaes (25U sla s oV

11,0 Y

Lil e (s Of mls)

VP ¥ Glius ) ¥ oladhi VY o) 90 cdasas Cudilug coudigo ddas @ \T4


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/jehe.12.2.137]

oblKaay lopus 4abls

2 bt 5 S S sl VT 28 Cogr

RARARTPNNN AR PR W
O sasl ST glads] 5 a8 sl OLLS (gadaze Solallas o
W e ol Gladaous 3l LoVl Gl gl 4, i

ol allan plol 51 Gita 10 TG E5 Ly

ol ol an i sl ST la Sy e
dﬂ Slaless 5l OV OLS 5 Gl Cgr il B
25

a9 9 Slge

O Shesliul b Sl (655 0 andllae plail (6
ol slacilu s (P.RILSMAL o o
«Phthalate) «Advanced Oxidation Process)
«Photocatalysis) «Aquatic Environment)
JB > Micro Contaminants) s (Health Risk)
) Slebl Lol Sl jo amh i gamr
ScienceDirect, PubMed, Wiley, Springer
(i Jas ) s LA s SID, Magiran
YoYY ol s YOV Il an gl ) allie 54Y Laosr
eSS sl Bl 5l s aS A il (63N
5 0l5e (o S8 Al o 3 e e, YRA 4 sl
W coulg 3 5 @38 13 s 3550 SV 0u S
JCH W SRV NIV PGP P M P e PN (T2
o3ls 3l by po s d s ey p Ol LS e (Yl
3 DL adady s allis OF iS5 a5 o
sleanl 3 L Ll Gl gle (o) el LS 5 s
B JSUNPRAR ST & P[P PRI JU- SO PO RNy
ol aalllae 3 aS Ll SLla Ll 5 by s
G5l sl 3 wmmen () IS) A eslin
Laosls 5 eslizl IMESH) 3 S & Vslas 3l ¢ g
Lall 5l 5 ol JoalS sb an passlin ol late 4y
L ol poadlssl

ol anlllas & Ve 5555 slre oS il S 4 05N

cﬁ)JﬁJLS;QL;—&)_& JJ}A)JL{‘;@J}SJALJ

VFe @ AP Glie) oY ogladi VY 0 90 cdanas Cudilags udigo dlae

sledsl B ol o JeuS 5o sLadloly Jals
5 S s en IS, 51 45 a8ty O g A
Sl S e el sliS A ST oske Ol ge 4 Ol 5w
S 1o 0,8 el eslial 550 CHLSL sl atas
5 polie S slaedVT Slul w 0f g5 glaedus i s
N5l Gl s 53 503 5 Ca S5 ) ol Jdae
.O,\V,\/\m ;9.1\7-

el g pre 4B i O gl ST glad ] B o el
il dlpe Gl 3 J5e sladl B Ol s as il b
3,0 &_,J\_:ﬂl_.,ﬂ g..JT 03 S5 8 s LoV poles
slewl e Lol 3l aS g5k clipls ) 3 a8
il SNt 3 o T e ol 3
I ES N g T e e PRI e] SV (PR Ce g W P S P P
Loyl 3 5l aws opl s 30l ke 3G 50 O
53 kil e Ao 3 Ve B /F spus Vs Gl s
LoDl 51 hlisen ¢ s ity O gl oS slakyl 3
ladlsly Jol s colS 5 pl iy 5 e eslir
ISl slad gl (ol ISl ¢ oS 550
05904 5 JeaS s s oden adITsl cS15
S e S s

3 JeSaoder e JIsly el b an o 2l
LGl onl & ok sl Doy 5 5 (6 3 Shas
Sladauly slge 505 5y 311 OV Jane glaadl>

3 el Sl el S 8 Al S50 5548
s sl 35ms 1y deul SIS

ol b el b 4 i O pldnS] sladsy] b
UV//HzOz, UV/HzOz/FeJr2 5 J.nLJ: RIS

UV/H,0,/Fe™, UV//H,0,/Fe*?-oxalate,
UV/Cl, UV/persulfate, UV/Ti0,,
il UV/CITiO2, UV/Os,

S s en SISty LS55 & e b S Jlab 1

3L )'\J.j\(._.irf)c,.a_éjb dadgl 3 shac s pl oy s


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/jehe.12.2.137]

o slobuns 5/ YIS SluS 5 Cida cga GRS dad) Gl Gty O gl ienS] Lo s s

5o 3 S50 a5 Slolre (il 5 SVl o 2 slas

Dy LAQTJ»[SL}:AM.&“}.N: pde

5 e Sy Gy e 4 OV LS 5 5555
ol Gl le sy o 0T 515U s

Ol deeST a3 s 25 5 O e 5 LS 5

ﬂ dalllos 3l B YYAT 5 A

el 51 lliads g A

SORPIETLEE

23kl Sledbl &1yl aue -
ERLETPERITS

3eiim ok oledtll &l -
Sledn ayse 51 pala
oY slLsS 5

-

\.i ERIEN CENR | PRVIRTI | F-PS L) Y KPS
“jj. dol caas s aalys slas Kl
2

3 i

5]

oS5 1l a5l g cAllBa FFAI s
sbe iy

%
2
v clEa Ve o iy

9 I alasl 31 uy

1

5

i

3

ral

6!

i

ég

g o nbidjudy dlEs OF 3l suliinl gouod

3 deiala e 5

(o ) (§ gm0 Y ISSS

D5 rden IS 15le) WOl ST L ik ol sle x|
éud&isb&&é‘f (oﬁ..cjd)w}mf; cd)\ cJ.:...»S}ﬁ:

.Vq’r‘nl{& JLS 3 Qw_}'w eM})J:A

UV/C1 ,UV/CVTiO; ,UV/Cl- glaazlp (A

cyanurates

oot VT 2alS (gl S/ il b a3l Al b 035 0l
Lofa} Wl 03 S Ll 55 w1y 3Ly 4 ¢r}l.5.a

yaxsl
LoV ol 5 sles o Llg o il b assl b
Gl Bl ol 53 Ul s s g
o3ls Ol Olalllas a5 (g, 5ky el JI o LS 5l 5l
M\W&UQQ‘YUAQL&S}JQ}J}@):@\
Loy cda LS (b celn s s 5l e il 8
Gl opl b i3 e Gl Ol s LS 5 ol

Gl S S e Py el Y DS 5 S

V¥ o ¥ Glus ) ¥ o ylach A Y 6 90 douns Cadilug ouaige dlae 4 ¥


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/jehe.12.2.137]

OlSas st 4abls

DS ls5aeS 6l Ygane 45 Loyl v ol S
A 13 IS gladal a4 i bl LS L) o
P e Ui o Sl pland 5S5 3d ol
23 503, Mgy (2alS dWSGsl, sles £ 5 5 OS]
Tl Gl Il I s Kl clale s

UV/H202) &1, (Y
490 Ad e (AlST 05 s e il el Al
Fsie GLOILLSIL A T el 4l O eS|
) ladsl b Ll S Gues a5 Sy o (SI15 0,

UV/HzOz/Feﬂ, UV/HzOz/FeH’,
Lol by s il (UV/H202/Fe2-oxalate

DT s e OLES 1 UG sl

S35 il ol e S| S 45 L
Sy g IS 3 Jolse o 5130 (1O, Clyy 4 56
sl a3l o J goms ail Ol il 3 cpl a3t
S e S b s G A 4 el LS

SIS ey il 53l o3 YO/ 4 Lo 3 OV/Y
N S AeSTiss ool
ol frees ca S del e g B b s
(CENVSTY/ PV WS W) B U S PPNt
S1s Gl S Sk 5 IS GladIGsl, 3 e
Al al g s OV ftees o B gl Il

Sl odiS AT el 5 Bk

Sl S (‘JN ks LS55 o lid/ NS/ il b
Al s IS s cladlsGsl, ke
Lol b S i ) B ST o/ ST il 8
sV o in Ol 4 e aS Cul IS/ el 3

T sh e 18 i A
Sl a4ty OS5l 5,00 5
sl (D gl ol 3 aa il agl 3 IS Sl le |

photan § |::>

Oxidant

2)
Catalists

(1)

2 ®

H202

(@) co2
Radical
(3)

O/O H202

(3)

LIl g3kwall g ikl b andl baw g denST 5 055,08 Hldlad ¥ S

sl Y pame 5 eals 2STs Lama 53 5 5m 50 LS

25 e 15 o0, 5 CO;z sl
O30/ el b an 3l Al 3 51 e b (O Al
Ol 4y al O 5148 Ol b s il o 1S
535361 il 3 plonil 0 3 3 b e eslial s LIS
W5 JeeS oden SISl 5 add a S

VEY @ A r Glie) ¥ ogladi VY 0 90 cdaas Cudilags udigo dlae

405 oot o3ls DL 558 S5 )3 45 shailes
S ol LS o S 15 0T 5038 3555 5 OS]
S s S 5105, O ST B el
s gad S50 b Gl cpl o JS25 IS,
23S e 5 ) gl ladlSCal, 5 els ST
Al by SKusG Lot W g gladlSsl; wealg


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/jehe.12.2.137]

o slobuns 5/ YIS SluS 5 Cida cga GRS dad) Gl Gty O gl ienS] Lo s s

«VUV/UV/Peroxydisulfate) .3 (v

OS] PV PRUC SR VPR JVIVH K IR { Bl PO PR S|
Vacuum Ultra )zl 3 o585 5l eslin ol hisl 3
Al e Gl 0Lty il ¢l (Violet (VUV)
ARG ge Jsb b Rl 3 e oS5 o ) a0
Syt Sl e SLYOY o Job Ll b as Sl s
Sldie (Al Bl s dis B e eslin ) Al b s Slas
SdlGaly S8 5 03 S g Shlidl Dl s S dIol,
B T B S OB L S X P WOk U W
Bl LB B S 5 e SR Sladl 6l

a0 QLS 1 sl 3

) 4 p g g oS (GGl B 50 ramen () alaly) AS s
5368 Olge 4 i b e ol 0 Sl el (05 55
oAl 0 dGsl, gslaalsl sl a8 555 o oslinl
ol S ol S5 eV S e S oA
S pera s OV OlS 5 ocn S s OV 5 e
Sl (Y adal)) LS o Jos S 55den GladIS0ol,
b 5n al/ Rl bl b LS 5 a8 el eals OLES
35 Bl g e b s Al Sl IV il bl b L
Voo Sladdy Ll Vs |55 (g5 «dds VO Sy ods
LSS Gl Ao ys

(V) adasly

Fe2+ H,0, — Fe™ + OH + HO
(Y abal,

Fe™+H,0, —» Fe2+H,O+H"

VUV/HLO ‘
‘OH oxidation VUV/H:0 ‘
UV/H:0 ‘
VUV/UV
photolysis
VUV/PDS
S04 Oxidation
UV/PDS

VUV/UV) e 7 Soen Loyl B Y ISS

UVITiO2) a3 (¥

paslas 590 S b o Sage Al al s
L3 5l e &S sl osls DL Sladllas L o ASTiss
595 R VU Ll ol s cel aw e o S
ECTRCNCHA IS U N CF SIS NN IP PR P
Ji_..u @ ‘(;)_.;’;6‘ osls il & o LaS) (Jgl e

b ey o 4i33 30 /0 040 & o L 3l e 5 LG

SVUV/UV a8 dms e 0l (38 JS2
Jas sloaisS W5 sl ol 5 il b 65 3l oS 5
(ST alge 05,5 A ST gl Ll o 4S AS o o3l
5 ool Lot VT G a5 5 a5 a0
5 eVl g (S ol g 5 bl oS Sl et

yls STy bl

V¥ o ¥ Glus ) ¥ o ylach A Y 6 90 douns Cadilug ouaige dlae ¢ ¥y


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/jehe.12.2.137]

oblKaay lopus 4abls

(%) abaty

S,0g72 + heat > 2S04*?
(0 adayl

Fet?+ S;05? —Fe*3+ 2S04

UV/03) w1 3 (7

ST SN SN U SN ) PP P POV K W {
waS il g a3 L a i s O3l il
@ S Aol 3l il onls OLES Olidss 5l ol
4 e OOV )b ] 3 aS das e LS Sl
Vs LS 5 Gl gl 6 5YL oty Sl eslsl ol
Q)HJJ J)Q)\Jbg.\)ﬁugfls)jlﬂw&:»_w‘)b))}f
S Gl P 5 S S S S LS S
Olelly a8 (gyshay cas o aaldl 1) LoVl a5
0 s aass Py Slayoda js anls ol s oV Gls
J't.;.a\_\p‘)é\" ‘UJJ\);L;G LJC_M.S\LEJL);JSJUT‘))_&
L 4.1::9.)\“ QLA) QJ.A‘).D L)}':Sb).) d&_wL}Kﬂﬁﬁ_w
s o3 #YV O3 38 img/l ve-ve . Lle
)‘\‘,\‘OML’

el O3 VL (gl Ol oo Laassl 3 51 5 ys ezl
ol 3) 5 S eslan b 5o A S5 05 g 0 Sl )
5 (UV/03/H,0,

o z-

LS 5 Bl a3l o 5l 0L eddplel Sty le]
Lol sl 3148 gl b 3 oo ol 5l oV
))JLS/U,;.L\J‘J;Q J\.\i‘)ﬁ )‘ ..X_.A)) \Ve ‘))_..:3‘5;4 oale il

VEY @ AP r Glie) oY o ladi VY 0 90 cdanas Cudilags cudigo dlae

poolis 53 Rl aS s a5 ALl s )
Cul Rl sl i) e S e Sl i ASTiss
Sldelr d 5l Sl e Jds 0 bes o 55 o K
358 (ool phaw RalS 4z 53 5) glome 53 3 s
Cstlasl (SUS|y 505 sl JS w5 S 5 oS
el sllas 553 oS S U5 e il by ASL 0 L5
A S S Ol il ol s Sl
gl ol by SV S 5 e IO 5L

TVl e A3 AYVY o Sle sk

«UV/NazS,08/Fe*?) ayl 5 (0
5 L Sl OlAS1 S Ol g e Sy
o3 el (6l (ool s (Slilse 4 59 d o at bl des 543
Jol 0laaST ol sl 530k 50l O s
5 Lo VT L 815 0 VG las ol 5o YU el
ol cpl ddl oo SU ks ilr SV games 0 208 A
i | e slasdi VT 51 (ol 2l 0 K5 0
Wil o W Il &S OF Gde = ol LS
G ol a5 o e b 1 LaoduNT 03 S a0 5o s
AR PRI PS S ST R
OSgoded sy cble oyl >l it Jalse
Ldlsly pl oladlad g il 3 ax il 5 I3l
5361 sles 3 s Sl sy oS Ll Sl s
(ol Slay e sl S8 Sl s Al Ces
o303 13 il b axcil 8l 5 Vb ol > Jal 5 s 1
oL Laedn VT a2 5 Ol s By S e
Ay Sas Okl
33 ol Sl aml gl s el el 48 skailans
w01 a5 55t g0 olinal 553U Olgie 4 2 b
3o Y Laed VT Gl ol (g Kt 5 b
PTTOUY ki)
(V) adasl

S;0572 +2e” — 2S04*


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/jehe.12.2.137]

o slobuns 5/ YIS SluS 5 Cida cga GRS dad) Gl Gty O gl ienS] Lo s s

L) oVl Gl o33 Y2 Ol cdl 3 ol el
S SV 1) s e S e Yo Dlge e
sdal_lw (aids Ve Olojde 4 (A uSlgs D’"‘JLLJ S
fﬂ Al ol Gl Oleily 05 YL (gl o3 e
T s gd enls 3l lastl s g rie Ole Bl
Ll s e s o el DL sla bl s
Sl 5 F el J_é\.,\_;- a(UV/NazSzOg/Feﬂ»
chle ) agad bl s s Bl o3 Adl e Lo s AT
Vol cble cnd o Jge e ¥ Ol
g bl 3) 48350 Ol 5o 5 1) s Jse e
St 5l ol s & A Gl (3
ol g bl 5 s (S sk AS 0 xS sl 4o
a3 0LES o ates Aald | LV (sl 40
ool 53 LV Gl (gl o anl b ol as ol oy

TN 5e g eslizd LB« ino
Al s S Rl Bl S50 gladnl
00 5 S 5 05/ 031 Wle) S50 sla i,
OV S 5 Bl 3 Shas 1 348 (LBl
s S sl 305 Al s G b Ll
Sl 2 AN (ol e g 4 S S5050 sla
S b amslan 55 (gl (5 4 romen 5 Sl
oo ez s laan e s ax OslE A sl CL::"‘)}SJ“

Dol ;& Sl (b e (855

D] 53 ambl sy sy 438 iy
L;Lku::}) C‘y‘ Q},\S‘ mv\_&;} g.,_“_k.ﬂ 4 4_>}: b

O Uy [ I P IO PTG VU PURION N V.

Sl gl s op e Sl 2 s el b el
(5 Pl w5 L T ladase 5l OV LS 5

(\ J)J}) Cwlodls Qﬁj"" t;'lmq”).la.:w 9 Lg.)l...a.'f_'é\

Lol il JSL ol Sl IS0 500 oo
iy Aol 3 J b s IS, b ol Sty ale iy
L;LM.JT &S Cul sl glis oldlas ol ('S v
S 153 w3 Sl IS/ 2 B ) B e
Lol beds i glacl 5l S o b ale
oo ls AuST oy O3 s, il s IS/ nanl b
503 4 oass e (golaBl blad 5l al b g5 ol el
TN e Sos Glabss lr cle Kl S
o O el A ST byl 3 ol (S sb o
e S5 & 58 5 Sl Sl denl ol ge sl
gl b 5 S Sl (gla el n See Lol ol 4l
3 Sy Oy CBE S O il b
Lol ol 53 e Ol e Pl g il b anil 55
b ool b andil o gt eslinal by Hlid glacaY 31 S
Ol amdel 53 48) 35 o MU e U YOY 2 se b
Sl 51 ST L Cols 1y ladily cp e V/O I 5
Slagss Jsb o3 il b anal o pd eslinal o g 5L
C PR BN S JUCH ECIPF B 1) S (0

Tl (S DS 5 g b ol a
s JLEl s e Rl B Rl e S 5 Al b
3 Gee b o s T s il b S s
et ol S s (bl L aS 6k 65,8
e 55 Sl s G, O sl eS| oS 1
eSO e
Slagas 53 5 Sl w63 S5/ Sl i)

53 el A s 53 S 3] 3 )3 i
A Sl YO BY o O Gas (g3lwaig b ckul b ol
Oz ootz Hluie Ol 55 o (il b p5S s 551, 5o
el LS e sl glaean VT 5 VL
YL 0Lty Ly o gllas Jliis s |, (Carbamazepine)

AR P I P S
Vb Al 5 eppolid AnSTg/ Rl B ) 3 Ole

e 0 il e (0 5 5el) ol dnaul 5l i,

VP r Glicus ) ¥ oladhi A Y o) 90 cdaans Cudiluge ceudigo ddas @ 1Y


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/jehe.12.2.137 ]

OlSas st 4abls

Loty 31 oS A Grlae 5 Ll ol jon 4 2l b andl arly s 3 2y O gl dnST sladil 5\ Jgir

el Pl ol Obey G 5L -

ol

e nIpl L oledsl, sl -
LacYls

Y5) omb s Gi- ol -
(e bl oy as s

N R LR Lt i

sladgl g o W5 ol Oledly —
O3l 5 alie

s 6351 5 438 G 5k -
L3

w_‘ l; oJ\_JM.:é_a.? LELQUT k:,.:.«_w -
l;. 04_24.3-4._.45 LELQUT )‘ f“_..l.:; cui:j)
Clhplw slas ol glaagl )b
JMSL;a oslaul

=iyl e IS O -
(DEP ._ols) oV Jolsys

J).J:‘_;c

oS (N5 e M5 -

Mo allib il L Oleily il 531 OlSel —

g5 OS5l e g Ol -

N Ol 4 Gl Al 3 Oleily 0555 SV -

Pl JSGsl, A5 -

A8y s ladlSosly VL (s s ST -
o oSy L s

BTN

A Jse o -

VEP @ VEAY Glieas) Y olacki VY 5,90 cdasns Cudilags eusige dlae

UV/TiO,

UV/H20,

UV/O3

uv/Cr

UV/CVTiO,

UV/Cl-cyanurates


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/jehe.12.2.137]

o slobuns 5/ YIS SluS 5 Cida cga GRS dad) Gl Gty O gl ienS] Lo s s

Aol gl i he d o W Ol a3l -

S i 3

Al p dsb g el sl Sl IS0 s -

Gas o Obedily La s (Sly =l b s Sl Gl slaas il sl -

o

Ol S5 e -
o a0 e Sl -

VUV/UV

ISy el s 2 555 SRl L -
4 el Ay A Sl e Sl s
S N g P | R PR e
a“ e,\_'.ﬂf Ao el pl Ay

S e \Jﬁ. oeals ol

Slawupa S oo SG IS/ il B Aol B (B ae wy 5a
sl AeS 5 05 5o/ il B Aol b o lead

Olse 4 IS/ il 5 dul oS cdS U5 e o JS 5k &
il by el oy Ol ST A8 S gslal
S o s aanl war g5 LMo p0 eanlis il b
O el eS| gladis 3 aslis €0s &SIyl 5l andllas o
Vs LS 5 Gl gl il a4 iy
2l O 3 Sy Ol e L

UV/Cl-cyanurates >  VUV/UV >
UV/CL/TiO; > UV/CI" > UV/H,0,/03 >
UV/O3 > UV/H202/Fe*? > UV/H,0,/Fe ™ >
UV/H;0, > UV/TiO,

Rl a3 0 Gl s p w5 Ldl ol
Slat s Ol Sl sl IS/ Srdl B ) ) candlas
ol ek 5l OV SLS 5 G (gl es ol

338 ool a iy O senldnS] 5

S 5 A

(hoy3 Y B ¥ ) st b 0bekil, - UV/NaS20g/Fe™

OldeST Ol e ax S 51 a0l 55 a8 ol 3 Ole 3
Oloily Sl ol il ST Al 5 i) 303 55 oo 03l
Ll o dls s 5o 5 035 Do) o 5VL Gl
UV/Cl-cyanurates ) dib o 54,0 4 50 golasl
¢ UV/CI/TiO,> UV/Cl > UV/H,0,

Aol B d Sy 055 il B 8 L sl o
VO Olgee Vs LS 5 Gl Ul 3 s IS/ il b
a3ls DL Sladllas oyls JLis |y 5 0 0,3 Aoy
Aol s b ae 5 S 5l Ao VY L L oS el
AST Al Al s S D)o Al
s 5 oV LS 55l s 4y Gl Ol e
g aals 1y JT slaean VT

Aol o a5l GGl A5 v a5 Ll 2 edle
S oa0s e oleasl Bld 4wl 3 ol ST il
oS Olor Al o A8y 0555/ il B Al b

VP or Glicus ) ¥ o lauhi A Y 0 g0 cdaans cudilug ceudigo ddas @ VYV


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/jehe.12.2.137]

oblKaay lopus 4abls

O] Uba Mo

Coliys an (3l e canlllae Doy (s 0 4 a5 L
10 el o550 odb oM b 5 ol 51 oledl
S ad Gk il asllan sl x b S s g o)
Vb Sdauygs S line

ot bl tanlas pod g0 5 (5515 o] -

o3l desl o odnn tandlan > b -

o) Gl DB M o (Kalen slw

wbos g S g, -

233 sesl o odinns  Slg ot el mlie (g gt -

o, e LS Gl p o, -

o) Sl e Ly e -

(ot aabl i g G e Rl s 5 2O -
b, G ol ool e sl

&W)d%cd\}ﬂlwb&wyﬁ‘ﬁj -

VFA @ A r Glie) ¥ oladi VY 0 90 cdanas Cudilags udigo dlae

CF AT

e il dma S5 BT I sl asdlas Oty
p ke o205 Laome oty udige it S a0 s
S g s ol sla plealy el b 5 Sy
Al 1y K5 LS canlllan ok il s

22 ol s ol g S s e Lk o8 s
S L adlas gpme 5 530 o S S
i Wl Sl

Flo =slea

5 i 2l s Sl ol anlllas planil (ol OB Ny 5
Ales T 2l s eSS SBsi


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/jehe.12.2.137]

o slobuns 5/ YIS SluS 5 Ciia cga GRS <l Gl Gy O gl nST Lo g oo

References

1.

10.

11.

12.

13.

Chen M, Niu Z, Zhang X, Zhang Y. Pollution
characteristics and health risk of sixty-five organics in
one drinking water system: PAEs should be prioritized
for control. Chemosphere. 2024;350:141171.

Chaudhry FN, Malik M. Factors affecting water
pollution: a review. Journal of Ecosystem Ecography.
2017;7(1):225-31.

Canpolat O. THE GLOBAL PROBLEM: WATER
POLLUTION AND HEAVY METALS-A. Research
And Evaluations In Agriculture, Forestry And
Aquaculture. 2023:119.

Ghosh S, Sahu M. Phthalate pollution and remediation
strategies: a review. Journal of Hazardous Materials
Advances. 2022;6:100065.

Kumari M, Pulimi M. Phthalate esters: occurrence,
toxicity, bioremediation, and advanced oxidation
processes.  Water  Science &  Technology.
2023;87(9):2090-115.

Tran HT, Lin C, Bui X-T, Nguyen MK, Cao NDT,
Mukhtar H, et al. Phthalates in the environment:
characteristics, fate and transport, and advanced
wastewater  treatment technologies. Bioresource
Technology. 2022;344:126249.

Zhu Q, Jia J, Zhang K, Zhang H, Liao C. Spatial
distribution and mass loading of phthalate esters in
wastewater treatment plants in China: An assessment of
human exposure. Science of The Total Environment.
2019;656:862-9.

Sun S, Shen J, Li B, Geng J, Ma L, Qi H, et al. The
spatiotemporal distribution and potential risk assessment
of 19 phthalate acid esters in wastewater treatment plants
in China. Environmental Science and Pollution
Research. 2021;28(47):67280-91.

Zhang Y-J, Guo J-L, Xue J-c, Bai C-L, Guo Y. Phthalate
metabolites:  Characterization, toxicities, global
distribution, and exposure assessment. Environmental
Pollution. 2021;291:118106.

Zheng X, Lu G, Liu J, Jiang R. Phthalate esters in
municipal sewage treatment plants: occurrence level,
removal rate and optimum combination technology.
Frontiers in Environmental Engineering.
2023;2:1208689.

Elaiyaraja A, Mayilsamy M, Vimalkumar K, Nikhil NP,
Noorani PM, Bommuraj V, et al. Aquatic and human
health risk assessment of Humanogenic Emerging
Contaminants (HECs), Phthalate Esters from the Indian
Rivers. Chemosphere. 2022;306:135624.

Al-Saleh 1, Elkhatib R, Al-Rajoudi T, Al-Qudaihi G.
Assessing the concentration of phthalate esters (PAEs)
and bisphenol A (BPA) and the genotoxic potential of
treated wastewater (final effluent) in Saudi Arabia.
Science of the Total Environment. 2017;578:440-51.

Abtahi M, Dobaradaran S, Torabbeigi M, Jorfi S,
Gholamnia R, Koolivand A, et al. Health risk of
phthalates in water environment: Occurrence in water
resources, bottled water, and tap water, and burden of
disease from exposure through drinking water in tehran,
Iran. Environmental Research. 2019;173:469-79.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Kingsley O, Witthayawirasak B. Occurrence, Ecological
and Health Risk Assessment of Phthalate Esters in
Surface Water of U-Tapao Canal, Southern, Thailand.
Toxics. 2020;8(3).

Nas B, Ates H, Dolu T, Yel E, Argun ME, Koyuncu S,
et al. Evaluation of occurrence, fate and removal of
priority phthalate esters (PAEs) in wastewater and
sewage sludge by advanced biological treatment, waste
stabilization pond and constructed  wetland.
Chemosphere. 2022;295:133864.

Becky Miriyam I, Anbalagan K, Magesh Kumar M.
Phthalates removal from wastewater by different
methods—a review. Water Science and Technology.
2022;85(9):2581-600.

Deng Y, Zhao R. Advanced oxidation processes (AOPs)
in wastewater treatment. Current Pollution Reports.
2015;1:167-76.

Ponnusami AB, Sinha S, Ashokan H, Paul MV,
Hariharan SP, Arun J, et al. Advanced oxidation process
(AOP) combined biological process for wastewater
treatment: A review on advancements, feasibility and
practicability of combined techniques. Environmental
research. 2023;237:116944.

Li J, Zhang Z, Xiang Y, Jiang J, Yin R. Role of UV-
based advanced oxidation processes on NOM alteration
and DBP formation in drinking water treatment: A state-
of-the-art review. Chemosphere. 2023;311:136870.

Zhang L, Bi X, Wang Z, Ertiirk AS, Elmaci G, Zhao H,
et al. Bronsted-acid sites promoted degradation of
phthalate esters over MnO2: Mineralization
enhancement and aquatic toxicity assessment.
Chemosphere. 2022;291:132740.

Amiri H, Martinez SS, Shiri MA, Soori MM. Advanced
oxidation processes for phthalate esters removal in
aqueous solution: a systematic review. Reviews on
Environmental Health. 2023;38(2):197-218.

Rudolf P, Marsalek B, Marsalkova E, Krajcar I, Pochyly
F, Fialova S, et al., editors. Removal of biological and
chemical contaminants using ozonization and UV
photolysis. AIP Conference Proceedings; 2023: AIP
Publishing.

Hutagalung S, Muchlis I, Khotimah K, editors. Textile
wastewater treatment using advanced oxidation process
(AOP). IOP conference series: materials science and
engineering; 2020: IOP Publishing.

Zhang Y, Zhao Y-G, Magbool F, Hu Y. Removal of
antibiotics pollutants in wastewater by UV-based
advanced oxidation processes: Influence of water matrix
components, processes optimization and application: A
review. Journal of water process engineering.
2022;45:102496.

Mansouri L, Tizaoui C, Geissen S-U, Bousselmi L. A
comparative study on ozone, hydrogen peroxide and UV
based advanced oxidation processes for efficient
removal of diethyl phthalate in water. Journal of
Hazardous Materials. 2019;363:401-11.

Medellin-Castillo NA, Ocampo-Pérez R, Leyva-Ramos
R, Sanchez-Polo M, Rivera-Utrilla J, Méndez-Diaz JD.
Removal of diethyl phthalate from water solution by
adsorption, photo-oxidation, ozonation and advanced
oxidation process (UV/H202, O3/H202 and

V¥ o ¥ Glus ) ¥ oylach A Y 6 90 douns Cadiflug ouaigs dlas 4 \¥q


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/jehe.12.2.137]

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

10 @ AFr Glie) ¥ o ladi VY 0 90 cdaas Cudilags udigo dlae

ollKaay lopus 4abls

O3/activated carbon). Science of the Total Environment.
2013;442:26-35.

Pirsaheb M, Nouri M, Hossini H. Advanced oxidation
processes for the removal of phthalate esters (PAEs) in
aqueous matrices: a review. Reviews on environmental
health. 2023;38(2):265-79.

Shokri A, Hosseini J, Fard MS. Treatment of Synthetic
Wastewater Containing Diethyl Phthalate through
Photo-Fenton Method by Box-Behnken Design.
Archives of Hygiene Sciences. 2020;9(2).

Nong Y-J, Zhang Y-L, Hiibner U, Wang W-L, Wu Q-Y,
Huang N, et al. Roles of radical species in vacuum-
UV/UV/peroxydisulfate advanced oxidation processes
and contributions of the species to contaminant
degradation at different water depths. Journal of
Hazardous Materials. 2023;446:130660.

Zarean M, Bina B, Ebrahimi A, Pourzamani H, Esteki F.
Degradation of di-2-ethylhexyl phthalate in aqueous
solution by advanced oxidation process. International
Journal of Environmental Health Engineering.
2015;4(1):34.

Farzanehsa M, Vaughan LC, Zamyadi A, Khan SJ.
Comparison of UV-Cl and UV-H202 advanced
oxidation processes in the degradation of contaminants
from water and wastewater: A review. Water and
Environment Journal. 2023;37(4):633-43.

Rodrigues-Silva F, Santos C, Marrero J, Montes R,
Quintana JB, Rodil R, et al. Continuous UV-C/H202
and UV-C/Chlorine applied to municipal secondary
effluent and nanofiltration retentate: Removal of
contaminants of emerging concern, ecotoxicity, and
reuse potential. Chemosphere. 2024;361:142355.

Song C, Wang L, Ren J, Lv B, Sun Z, Yan J, et al.
Comparative study of diethyl phthalate degradation by
UV/H202 and UV/TiO2: kinetics, mechanism, and
effects of operational parameters. Environmental
Science and Pollution Research. 2016;23(3):2640-50.

Wang C, Zeng T, Gu C, Zhu S, Zhang Q, Luo X.
Photodegradation Pathways of Typical Phthalic Acid
Esters Under UV, UV/TiO2, and UV-Vis/Bi2WO6
Systems. Frontiers in Chemistry. 2019;7.

Zhang H-C, Liu Y-L, Wang L, Li Z-Y, Lu X-H, Yang T,
et al. Enhanced Radical Generation in an
Ultraviolet/Chlorine System through the Addition of
TiO2. Environmental Science &  Technology.
2021;55(17):11612-23.

Kabdasli1, Olmez-Hanci T, Tiinay O, Giilhan D, Ecer C.
Application of response surface methodology for
dimethyl phthalate treatment via H202/UV-C process.
Desalination and Water Treatment. 2016;57(54):26165-
73.

Carotenuto M, Libralato G, Giirses H, Siciliano A, Rizzo
L, Guida M, et al. Nonylphenol deca-ethoxylate removal
from wastewater by UV/H202: Degradation kinetics
and toxicity effects. Process Safety and Environmental
Protection. 2019;124:1-7.

WuY, DengL,BuL, Zhu S, Shi Z, Zhou S. Degradation
of diethyl phthalate (DEP) by vacuum ultraviolet
process: influencing factors, oxidation products, and
toxicity assessment. Environmental Science and
Pollution Research International. 2019;26(6):5435-44.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Mondal K, Sharma litk A. Photocatalytic Oxidation of
Pollutant Dyes in Wastewater by TiO2 and ZnO nano-
materials—A Mini-review. Nanoscience & Technology
for Mankind. 2014:36-72.

Konstantinou IK, Antonopoulou M, Lambropoulou DA.
Transformation Products of Emerging Contaminants
Formed during Advanced Oxidation Processes.
Transformation Products of Emerging Contaminants in
the Environment. 2014:179-228.

Lee C, Kim H-H, Park NB. Chemistry of persulfates for
the oxidation of organic contaminants in water.
Membrane Water Treatment. 2018;9:405-19.

Zhou Z, Liu X, Sun K, Lin C, Ma J, He M, et al.
Persulfate-based advanced oxidation processes (AOPs)
for organic-contaminated soil remediation: A review.
Chemical Engineering Journal. 2019;372:836-51.

Tichonovas M, Krugly E, Jankunaite D, Racys V,
Martuzevicius D. Ozone-UV-catalysis based advanced
oxidation process for wastewater treatment.
Environmental Science and Pollution Research.
2017;24(21):17584-97.

Yang S, Song Y, Chang F, Wang K. Evaluation of
chemistry and key reactor parameters for industrial water
treatment applications of the UV/O3 process.
Environmental Research. 2020;188:109660.

Zarean M, Bina B, Ebrahimi A, Pourzamani H, Esteki F.
Degradation of di-2-ethylhexyl phthalate in aqueous
solution by advanced oxidation process. International
Journal of Environmental Health Engineering.
2015;4(1).

Chuang Y-H, Shi H-J. UV/chlorinated cyanurates as an
emerging advanced oxidation process for drinking water
and potable reuse treatments. Water Research.
2022;211:118075.

Zhang Y, Wang H, Li Y, Wang B, Huang J, Deng S, et
al. Removal of micropollutants by an electrochemically
driven UV/chlorine process for decentralized water
treatment. Water Research. 2020;183:116115.

Chen B, Song J, Yang L, Bai Q, Li R, Zhang Y, et al.
Coupling UV-H202 to accelerate dimethyl phthalate
(DMP) biodegradation and oxidation. Biodegradation.
2015;26(6):431-41.

Esrafili A, Rezaei Kalantary R, Azari A, Ahmadi E,
Gholami M. Removal of diethyl phthalate from aqueous
solution using persulfate-based (UV/Na2S208/Fe2+)
advanced oxidation process. Journal of Mazandaran
University of Medical Sciences. 2016;25(132):122-35.

Johari ND, Rosli ZM, Juoi JM, Yazid SA. Comparison
on the TiO2 crystalline phases deposited via dip and spin
coating using green sol—gel route. Journal of Materials
Research and Technology. 2019;8(2):2350-8.

Wang C, Zeng T, Gu C, Zhu S, Zhang Q, Luo X.
Photodegradation Pathways of Typical Phthalic Acid
Esters Under UV, UV/TiO(2), and UV-Vis/Bi(2)WO(6)
Systems. Frontiers in Chemistry. 2019;7:852.

Wardenier N, Liu Z, Nikiforov A, Van Hulle SW, Leys
C. Micropollutant elimination by O3, UV and plasma-
based AOPs: An evaluation of treatment and energy
costs. Chemosphere. 2019;234:715-24.


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/jehe.12.2.137]

53.

54.

o slobuns 5/ YIS SluS 5 Ciia cga GRS <l Gl Gy O gl nST Lo g oo

Song C, Wang L, Ren J, Lv B, Sun Z, Yan J, et al.
Comparative study of diethyl phthalate degradation by
UV/H 2 O 2 and UV/TiO 2: kinetics, mechanism, and
effects of operational parameters. Environmental
Science and Pollution Research. 2016;23:2640-50.

Lovato ME, Gilliard MB, Cassano AE, Martin CA.
Kinetics of the degradation of n-butyl benzyl phthalate

using Os/UV, direct photolysis, direct ozonation and UV
effects. Environmental Science Pollution Research.
2015;22(2):909-17.

VP er Glicus ) ¥ o ladhi A Y 0 90 cdaans Cudiluge ceudige ddas @ 10


http://dx.doi.org/10.61186/jehe.12.2.137
https://jehe.abzums.ac.ir/article-1-1077-en.html
http://www.tcpdf.org

