h o j bapme sudigen )3 (28§10 g3y daliliad
' @ ' YY-A- QW&\i’i}ﬁLﬁs\\b)w%bsmb)sb

YAAY =+ QY+ 2 Sig iU LS

Olglpw dbj (85 Jome Blybl (65,9LiS 2l 9 (65,08 S ;5 SYLE S o)y

[)]):ll ‘()L’.‘ﬂ""\j ‘Olzt,,n\/ J.>|9 L;u)t;l .)')'i ol&issls g jlaso 09/5

l)wé.aayo ‘UMS oKy ‘_;vw.lo éJL.A PRCHA ‘W)Jam (Ao g ‘B}LG og)f

OB (oSS (oxi dnow
* o g dabld
:.s’.ls’ ‘5 .

Jub I eleoso¥T St aSiodl @luo 3 30,5, claorisSpp lgicd lacsYls dedde
sl e yglme SlaS )3 (S JT O & e 4 008 e Jdoa S8 5l W5 o0 gune

eV sl gl plas (Jame olgieds b oo ool Blibl (65,5liS" oS a0l o geos dlj (19
oMo g 033lury ol (218 01505 4 Wl e ST > YIS xesd g o 4l ol3E 04505 4

LS 6)l8 95 o e¥bs clale )3 S clacglis )y adlllas pl (659195 S S5 1y yludl
bl Gyl Ay 085 Jore SlbI (6))sliS yué 9 (5)slaS

Sy 2 485 L5 53 510 0 )3 yia O slal & arye olSiun] b 3 (5905 sl 1B g 9 Slge
Slape; 3l oddisyslaen S w5 odlitul (yte Blo Ve b e Gas | xaw (S ¢ olges
Olglr bl 53 Al 085 Jore l bgloo g 3118y yobos pta Ve B yia Vee Juolod Sl elyjpud 5 (=)
SISl S luas 0 F glod 0 S gladiges b ol byl 51p,50lS Y coles jo g cudly e,
slostelly 235 s ol SV 5 olerdsSzd slaShy b 6ad Jitte olKilojl 4 s
Sylukil (ola by b VS ien g JT dlge EC PH wugb) doys sile SB oliawisoSo b
GC-MS o5z L 3 A 8061 EPA Method g scl s, 5l oolisl b <Y jioxius 050 (g pSojl]

5 bl

sobods PPD VVEY (650liS e sSB )y VLS ke o8 sl ol ol tesw g gl
509U 9 (55)9UiS GlaS B 55 L(p<t/+ 0) sl PPb ¥IVO (5)9liS GlaSB | it ()l sne
i PPD YY/VY L DEHP oYL clalé 65)liS e saeS 13 .5 DEHP i oYL oy 5o
SigkiS S > S Cugby  5VL (555l eSS ) ST edle 5 JT )8 mizpen 25

D9y iy

SB plie dlugy o pote 9 VLS Cale o) (65)lS Syl g0 Capon o loaidly ) 5 6 oS it

VEFL AN el s g U

VE/AAIVY 18 s g,

18IS gajly
$5liS

(s i dobold 1) ghuuns b kiuns 93

f.shariati@iau.ac.ir : S xSl Cauy SANTTYRIAY il Al olraY (buaY soly oMl 3151 oKl s jlassee 09,5 1 Ui
Abj (8> Jomo BlLbl (65)0liS e g (659l laSE > @Y cldale )y M oSyl (oo (KIS (gloss cabld sin b cdpaus (yl> (oSS gioxs alin!
V=AY O F ) Laoe wdige )0 (pg o ingl ol

,» hitp://creativecommons.org/licenses/by/4.0 aEMs cuSllo joome cod g 3lj awyiwd b dllie oyl onl boismo Bty Goi> @ @
sl jlre (Lol il ay gloyl g olizwl b ladd (o)l s ooliiw] 4565 1o Cuwl o puliio Cans 5 bausre cwdine 3 (pgb (slo yigly dolilad




kel Olgly by 95 Joe Glbl (65)5LiS pé 5 (55,0LiS SaSS p> VS Clle ) 1]y R0R g gy puid

o &g 18 lgl e by (2l Cusbge 4 a2 L
RS S yraghS N0 alold )3 5 bl Jleday PAS bl )
ol GBS > VS Gl oyl 005 gBly
Sl RS & (gwyp2 nl sl J1y55 5 slofag Coonl I dilaie
gl 4 &bl (900 ametan wllad o)
Y gaze Coodlo b 5 Slowy Co pie 3 550 (slad
VS Sgll laoraciony Sl S o KaS 3 (65l
Catligy (YY) ollSan 5 $15) S coodlo ol S5
Sl (VY hlen 5 Sly) Jpame Mg g 2lS
i 0355 )3 (58,5 1,8 rdaws Slac g o5 sloc]
et Gl VeV ohlSen 5 o) Gluil (55me
9 9) SB Dol lapille (Vo7 Ghlen 5 (wi95ee)
9 SB Shsge 85 )15 58t cos g (Yo)r olylen
OhSen g $5) 29800 S ol glaasid > S
Sl 5j90 0 olpl gy B cldlas Y-V
(VoVF) e g 015 oMo cunl 0uds ploul G jlars
Joe Glbl Ol 5 SB clyd 3 1) VS ol il (Sl
Ohlen 5 (ghoome 038 (pyp byd (S35 ) by 9
Sy 2bj)l 9 (had @95 58y Il g 4jes p (V4TY)
I adyd > VB lajl 5 Sy S (35S
P pedgr yi > (2byd bame (S035 5> dlbj (8> Jore
Abj 59 Jomo il 35 (VYY) ) Ken 5 (o0l pas (35S
S5 sl sl yrbogs S0t YT | o o lgicas |y
ol |y gl Jsl 5 cudgip da Shy 9 93,5 (o
s 5 £585 (VYY) GhlSan 5 (game ol 1 ogMe 33,8
sladlly p 1) SV (gl g baSutodlg Sn (S255lsS]
ot ol @S S Ay o e 3 sl
Ohe 5 b iage bhuwg Soilotuge adlae S w2038
21y edds Cbal SJls sl (ol il clale g go84 (VYD)
Sleolns § 3,8 oy Al Copte 5 iy Slauswl
5 ] ey ol 3 28 b 5 s |y eat] Cliies
08 Jomo ls 53 1) VS (gl sl g oo (V- YY) (55 )]
bnys adle Sloo 398 9 Som pj lulyd cou Al
opsj & JUsl g S > boVls rexs Cpenl & g
S g adlae ol ) Gas lusl cwede ¢ olie
Sladoe Sl (6))gliS t 9 (5jyaliS S > VLS

b o ol allj i

1- POPs

4A0NR0

5 Sty glio 3 3,18 s slbodiSpy Slsisa; Y
soodr & Kb e g 'l JI sl VT pire
0255 Gk jl g 4l geod (SB ok 3 0358
bl ptugusSl o il codlo gl (s s35 (23
Lo Ui sl Gldlas (VoY UK 5 $B) wsS
8 3930 g Sl 3 SV 57 g A 3] e YL
5 Sy slobilony MSB 5oyb | ol edes i3
S 5 05 y55m) XS oo dgis S &y (555liS (slaclles
H @ Gz 4 005 Jeo s Sl 5 el (V1 4V
s9bre SSE )3 ()3 plp > Cuaglie 5 S
9 ) Wb oS lojrg sobar dbj 8y by
o8 sla e Bl (65,0liS GlaSs (Y410 oS
Y3 JUsl glp bl (p 5 poles 1 (S plyea b
s ibg l edlaiel Wb o Al Ll ojed; &
358 g odtidsiuas OB b (sylol (s5yoliS o (Semodly
@ bS5 ol 959 ol slays Sl gl JT (glosgS
S5 g (YY) o Kan 5 S383) ditn e S
2 okgn ly by Jome 4 05 (55,9l et sl
b D85 L ymo 5 eyMS sl Ale YU LS5, b gbokie
B laodiy¥T ol cdale Wl e a8 )l 5 eVl ool
Ol (V¥ hlSen g cpoalxs) amd ol 3l (ST las o
Ly 48k amde LS | S5 cuaS ks S
5 bl lp sl ohlas o wsliS e b bl
Oldllas 539 L (Y+V lKan 5 ) uiS 0 sbu] g
3590 5> L iy (ki S )3 OYLS o)L)d dasie
5 SiiS GbsB go olsS sl clle awlis
Gblie ) oo i (8> sladoe Shbl (5)lis s
o (VoY sl 5 o lesS) sl 39 sl ] o
2 ol wile (VS xyjef g 5o Jolgs &S cunl (Jbayo
&SN S5lg5 oo e clocaled g Cugl) (S T o3l
5 Slsn) wimd i (g )bline jgbas |y orn YT ol gans
SSE e o ol daled wiged glp (V0T e
w3le) Vb JsSge (559 b slae Vs Ol (JI o851 a2
S3poliS slacdled & s 45 caimd e L33l 1, (DEHP
Sl (p9)See 050 @y b Canl (Sae (93] b Wile
(Vo7 gyl 5 S ypsiiomy) wimd talS' ) ol



VFF 5ol O ojledd o 0y (o) bare (cwdito )0 (g5 (s yidgy dslilad

V¥

FSe o po Ver B e laalols jl e Sl 5 (55)5lis
0,8 cabb y oldls Gley oled > g dlj 48 e

49°0'0"E  50°0'0"E

b gy g99lge

Ol )3 gl dlj 480 Joee 51 AFY o ybinej Juabd (o
ATy ol g3 b pll S5l o)l paiges o) JSB) WS
ol e ely; oy jl oSl & 5l bgbro sla S diges

‘r\ A 49°37'30"E  49°38'0"E  49°38'30"'E
38°0'0"N 38°0'0"N . a) N
-55 == A
-
37°5'30"N o ST RN
@‘f'u‘né
37°0'0"N :37°0'0"N
9°0'0"E  50°0'0" 37°5'0"N 37°5'0"N
AS“GI‘ \E 50°0'0"E SE“Q'O"E/AO"E
40°0'0'N1— 1 - @1 |
°4'30" - 37°4'30"N
35°0'0"N M @%3
4
30°0'0'"N @
| | la7oa0N
00N 49°37'30"E  49°38'0"E  49°38'30"E

45°00°E 50°00°E 55°00°E BO°00'E

Olglymw Jadadd 33 OWLS 51 5,15 mdiges (gWoliuy! 1 oloi =Y UK

GC-MS oKwd 4 g glyscisl 158 51 et yolo 51
Agilent ¢85 V0 Jiae 5| GC-MS oSiws 5 3y
oo 99,5 o odlitwl (odziie YL i lw) Technologies
Soolitwl b wleS 5 (g5lwlis 09 DBS MS og0 (giue 4
45 4 (e shoo Jios3,L) HP5 MS (S50 st
"o g5l Sl oo el (25 05l sl
uol> dlbuy <$9) » dl?wl O )ygody )JLJ A oolaswl
by b (ili8l oKiws Cawlus b i pbgl (SIM)
4 gt xio o Jlasl b el glaled (gly calise
S5 g B walals o, Bl s VY o Vee ¥R (S
ol s ool b bS5 g 8V Ve (S xSl 5
93 5 (o5 e S NAS (gSojlul (SIM) bl e
b ey S e Sl lalyd sely

lools Lyl .o odlawl SPSS YY l58le 5 5l aesls Judow (gl
Shapiro-Wilk ;yge51 5l okl b Jloy @sjg5 5l oylisebsl (1
oilly ws pgedl 5y @is Jdda Kad )y
ol Y duslio Iy (One-Way ANOVA) 4 )b
9 J.O.Mu.a T-Test 05")1 )l S (wyp d‘)-‘ Ol D
A5 eolaswl boa;

2- Gas chromatography-mass spectrometry
3- PFTBA

o Oy e B lal 4y mipe 0] £l g0y dises gl
5 )90 Mue 30 g 4Be5 y I g b 4B L)
Groilo Vo b e Ges (e SB(slaer (ol
5 5 bolse calgSs jgbas o g yglaes SB .05 ool
Sl celadns Byls jd wads cudhy S e SelS Y culys
» o.\.&sd)ﬂ@; SB sladiges A 030> 1,8 00 diwnd i
S Sy O sl 5 508 (5l S e a2 3 F (slod

Y e g o) Wb Jaiie olii;iln)’] 4 SB
o s ~555 3,5 5les,S 5 (Method 8061 A)
Sladus Byl > SB sladiges a5 szl T(GC-MS)
2ol b gt e g oslaer B 0y b oy
doy> Jold (alondsS5id (sl yiall 5l ()lSS Sl
AZAB¥A) 2o pH L pH ASTM DYYVS 3 kil | ool
DA (6550510l JENWAYFYY ) wscolan L EC e
Clag S 5 Sy 3l b S o1 08 6,So3lal
ULA9)§» DJ)LOL;‘)L cuwlm] uwfb fl.o;‘ )‘ o9 w.{)f
o yo 33 (VY jpolis g (pguds) 1 525 Slidgus piigols b L
Eo 4y ilio sl o Vo b SB 55 0 dacYU gl skl
d)S )8 S gl gl olisd )d s g 0 S 4B O



Vo gl by 595 Joma Bl (65)9liS e g (55)9lsS SaSE )3 SVIS Chalé ) 10y]) 50 g (hrg pad

IDMP s5le VS plo 3y90 50 L(p<+/+0) 34 V-/OF
Sl o s blixe Sglis J'BBP £DBP ABP YDEP
L edalie (5j)sliSpd 5 hysliS S > ppb
2 Yl gl ppb Sle &S gysbods L (p>4/40)
Jito ©ppotr T ga]] pimen 29 i Lo i S g 3
SSE Y olie o (gyhlize clay a8 ol lis

(P<e00) 3,03 3529 (55)9LiS e b (555l

SlaSE 1> VLS polie w5l (Y JSK5) sdelcanda gols
2 OV (0o oS dmd oo (Ui (65y9liS é 5 (55)5LiS
I i syl dme sy PPDVVY (g5)5liS e slaSs
Ssygbar (p<+/+0) > ppb FVO (gjy5liS” sasSs
PPb L (65,5LiS e saSl 43 YBEHP Vs Sike
S VEIYS ppb L (gjslis’ s 5l i o4/5-
cbSE  PDOP eVls (Sibe woen (p<+/+0)
PPb L (55,9liS” slaSs I ko V- /AR ppb L (55,9LiS e

60 -
50 -

40 -

ko

30
20 -

(ppb)

10 -

B elyy W ely) e

nd * nd *

a

DMP DEP IBP

DBP BBP BEHP plel

Olglrw Jedad (55,08 e 9 (55)9lS S ;5 VLS (ke - ¥ S
(p<+/+0 auil oo sloline BYLE] o3yl S yiine pu Bg )

YV g5yoliS e SB35 aoyd YV (g5eliS
FINA iy a SB gg5 90 o 3 PH L (P<+/+0) 395 o>
Y GipaiS S s (S Sl colan g ailb 0 O/YD
> VYAYA PS/CM (g5,9liS e slaSs > 4 pS/em

(p<+/-0)

- Bis (2-Ethylhexyl) Phthalate
- Di N-Octyl-Phthalate

- Di Methyl Phthalate

- Di Ethyl Phthalate

- Diiso buthyl Phthalate

- Di Buthyl Phthalate

0- Butyl Benzyl Phthalate

— 0 0 3N N

POV olardsSijd Cluogad (ke @l Y Jg>
Ol gl Jdad (5)5liS pd 5 (gpgliS oSl
» g YIYA dj)9U5 sbS p» uﬂ u’)f Ol A2 o
ae piomen (P<</+0) 39 VI¥F (55)5liS e S
sbsSk P9 Y/vs d)‘”l&f sbsk 5 Sk uﬁ odle
SLSE 3 55 SB ugb, (p<4/00) 35, 0/0Y (55)5LiS s



VFF 5ol O ojledd o 0y (o) bare (cwdito )0 (g5 (s yidgy dslilad \as

Olglpw 8 (55,08 1 9 559U LS ;5 SV b sSy 38 Sluogad (ke ) Jo

S5o9liS s Sioglis e
VI$5 b Y/YA a I oS owle
o/av b Y/Y# a SB Josl
¥V/-Yb AAZARE! SB ol %
o/¥na IARY:! pH

YFAIYA b Y a oSl eolan

(p<~/~(§) KV P Joliee O3 oz ylis S yidie p Bgy>

Susod DBP |y o554 S Cush) ¢izman 255 e ol & amd e LIS (V o) (Stssen Jbos gl
9 DBP L (oSl colan g pH &S b j3 o)ls (go8 it DMP L (¢8 ito (Stmod shyls SB Jlosko g JT )8
sl samsolis Ly, ol W)y cute Siwwer BBP Oial33l 48 Canline ol 4 oS i IBP b o Sianod

sl pleord SLS 5 g b Sy cnl Ole Jilie IBP [l s DMP il 4 wilg o Jl oole g JT 028

Olglow JaBad (6359UiS ;9 (65y9liS (LS 13 VLI b o biowi oSy jud o gaad ( Siuod -Y Jgaa

ala by oS el
S pH LS s P DOP  BEHP BBP DBP IBP DEP DMP
\ DMP
) ey DEP
) AR\ IBP
) O YAt “/Y0 DBP
| /A AR Vin% = NA BBP
\ AR VA LYIA /8 BEHP
) —+/YA YY /v0 oY AL — /Y DOP
) SUEY =AY Y -7 Y - /oY A S Jlasle
| VAN = 8Y S AY Y EAR! Y —+/0Y M TS Sle
\ +/04 S Y VA SYE A s VA VI S AT {ERCIN
\ SNY YA S BA =N T +/00 -/ xS -/ pH
BAR =/ +/07 +/07 —+/Y4 EAR (223 /Y VAR -\ =/+\ ‘_s_ﬁfﬂi [GIRTY
Lolgiing 9 05400
Gob 5l oY o il g JT osle ials el S eVl clale o ob ol adles ol @l
(VoYY ohlon 5 S385) 693 (o b 29,5 slaai] b S hlse yobar Glglpw albj (83 e SIS
2 YL Cugby ol axg BB 8 S cugby (b gl 5l b Gl S o1 ol sl (65,58 S 51 YL
2550 )kl 3l (36 cal (S (ATV/NR) (55,08 oS el ;36 5 SB olerdsSosd s Shy » ol
b VB Saiely 0325 (sl |y ulys Vlaas 5 1l Sos  Jlosle 5 8 5V g il Sl
IV hlSan 5 5do)) WS oo Juus opunslB)lgSe L] Y geod g Ol ) (slS (485 Xl oo (6))9liS et
$5r9U8 oS YL (oSl cobia (503 (g Sl Fpe sbodl glyea SB N ClS s 1wl
09 e il 3gd oaimd lis cawl See US/cm 38/148 95 S yguomn) 1S o Joo VLS sSle Lgdgyn (claosss Y]
@ Slgi e 35 a5 A3l (56 slag 9 LS ol Al Seddld b gjyslis S (flie 3 (Ve oF gyl

Ohen 5 (ualoS) 18 SaS SB > VS Cu g Ol Cunl (K00 (o (S1358" (139381 9 (3] b Wile (S oo



vy gl by 595 Joma Bl (65)9liS e g (55)9lsS SaSE )3 SVIS Chalé ) 10y]) 50 g (hrg pad

39550 )y sei) o 5 BB, (SB- 2 gl Ay 8>
5 S liwg) (=) slape 2y Bype ol 5l Sl 0 S
SV 3)ly coles 3 dS 8 (SeSus gblie ©jslre )
b ol et O 5 08 535 sbyd 9 S5
1 Y S3gll adllas ayled syl Canslagme 5 ol (s
S92 3 ok 3bed qlgl e by 83 Jore SLLI oS
@ bl Cugjlaze Copie ) ok dewgi Jool plod]
5 LiypliS S o Y cble jblae ol «
SB i hai a5 dadc0 oL gl ol (65)9LaS e
(s jlame Coggl o a3 Cel i Glyea
(5529188 & daly alge (3Ll (g5l sl Y by 4SLy
JUl ¢ elazal jlaio jlcul (S )3 )98 g9y Mg 2iila)
Y gamo 3 ohsd) e opon) 4 SBjl laeYls
oMo sly e gl (Bl g @p Wl (Sl
S9oygp OYNB] jlad Ll & 395 00 Cgune (ages
S o pille 4 ) (lame e (eje lasslen
EPA (Method glyscul 5)libisl jbg) 5l cadllae oyl 5o
(GC-MS) (soy> gowciebmisjl5 (BlS5ileg)S 5 (BOBL A
el e Gl oS 5 eVl Sogl Lyl
B3 g Cawlas Jdody gy cpliad eolaiwl gl e alliy o480
GEze ) (e sbhe) 4 Cuns 2y JB sy
OB g Sy paix Glojen plulid ) GC-MS o bly
ool 1 o ol 535 5 g i) el (i oo
Olply @b pbol lise) Juad )3 Lo adlllae pl S oo
Cimed 9 oo Moy OV Clle Jad i )
OSes &5 C8 )8 Oy o] (g3500m0 dlasi 51 (o)l piged
Wl oo o] Slillae il olad o5 JolS sables col
b1y oVkd Ols clapulSo 385 (16 g coddl Jolge 3l
o IRl @FgRl ajes ile 4yl glasby) I edlitl
Sy JB 8l eej )8 4 wmd o ol sl S
ol Slowy Ay Copde )l SB 3 VS mjg
5 by o8> o BLbl (65)5liS e S joiee
O3l dlse gl a5le) S Mol ela by, ) edlizl
Sr9re e 5 Jaeumj Sl il gl (b

Cw!

1 DNOP 4 BEHP wile ol bS5 5YL clale (Y- -¥
ol pie @l dda el glis e bk
<5) ol SB JTalyd 4 Jlasl @ byl s o g LS 5
3o 5 & i Sllae b &bl ol (Y10 Ko
Sruin bl (BEHP asle) Y (JsSse ()5 b sl VLS
Slgn) Canl guads 5> ST odle jl & (oS5 )3 ress 4
clale 3 blixe @olds dg5 ¢k 1 (VeVY ) Ken o
Cosl (Ko SB g5 93 2 DEP 3 DMP wile lac¥lis
2 gl S i g ObS 5 ol e <ol I A0
g < Se3sS1 o (VIR S 5 Sl a3l L
by o Joee 4 S35 (65)9liS e S > YL
5 bl yobre lapiupmsST codlo sl gig Sl oo
SB lapuslE s o 5,Sloe 3 JMad ] & 2B LS 5 oyl
Gt e opizmen (VN phlSen 5 gI5) st (o138 00055
bl ) HlS by Gls b i) ol 4 oYis
138 oym; 4 gl Js as ool (Son (550l b
B 3 (YeYe o s gl Kin) ams LaalsEl ] ol
S5 (yt e PPD YYIVY L DEHP ¥ clalé (¢l
Y dlor jl opdizee plo cldlas o Y ol puwl (asuis
o35 e 3 (008 ollSom 5 35) o > el 8o Joxe
(VoYY ohlSen g (aome) (lnl 3 o)l @dd (S35 AL
55 b adlhs il e i <YL DEHP o ol olis
Yl g e wYls BEHP Jlgld x50 oS o )l
Coto 3 03528 y5bdy 45 el Jgone LS Sy DEHP
b wle (DEHP) 503 AV (gpanly <V same Mg (),
Y guasmo 5 (VOF ) Kon 5 isslass) (PVC) w1 s
il 29 domgr a5 M s5le (gparld
B 5 90 Glais el )3 (53958 Slge oSSy s (logs
Ohler 5 Klga) 398 s0 o2latul 0aS ly) (E9) 9 Ol i
» &> DEHP & Wwlooly lis cladlles 51 (gjbaws VY)Y
5 OowedlS) ) e (pgllasl Sl Gl sbedals
WU cou VS (ool aw; ajps (Yeof o Ken
A3 PH 5 b (29,8 Comer dor I ilame Llps
sl Wl e VLS eyl §) oYL adsl clale 5,5 o
g2 )S (VNN SUSSly 9 (59ylall) 5 e |y (gt 4o
oo 4 53l sl ¥ basgie joboay )8 ol (V411) 5,8



YA

References

1.

Ates, H., & Argun, M.E. (2023). Fate of
phthalate esters in landfill leachate under
subcritical and supercritical conditions and
determination of transformation products.
Journal Waste Management, 155, 292-
301.

https://doi.org/10.1016/j.wasman.2022.11.
014

Cheng, Z., Yao, Y., & Sun, H. (2020).
Comparative uptake, translocation and
subcellular distribution of phthalate esters
and their primary monoester metabolites in

Chinese cabbage (Brassica rapa var.
chinensis). Science of the Total
Environment, 742, 140550.

https://doi.org/10.1016/j.scitotenv.2020.1
40550

Clausen, P.A., Hansen, V., Gunnarsen, L.,
Afshari, A., & Wolkoff, P. (2004).
Emission of Di-2-ethylhexyl Phthalate
from PVC Flooring into Air and Uptake in
Dust: Emission and Sorption Experiments
in FLEC and CLIMPAQ. Environmental
Science & Technology, 38(9), 2531-2537.
10.1021/es0347944

Gao, C.-J.,, & Kannan, K. (2020).
Phthalates, bisphenols, parabens, and
triclocarban in feminine hygiene products
from the United States and their
implications for human  exposure.
Environment International, 136, 105465.
https://doi.org/10.1016/j.envint.2020.1054
65

Gao, M., Dong, Y., Zhang, Z., & Song, Z.
(2020). Effect of dibutyl phthalate on
microbial function diversity and enzyme
activity in wheat rhizosphere and non-
rhizosphere soils. Environmental
Pollution, 265, 114800.
https://doi.org/10.1016/j.envpol.2020.114
800

Gholaminejad, A., Mehdizadeh, G,
Dolatimehr, A., Arfaeinia, H., Farjadfard,
S., Dobaradaran, S., Bonyadi, Z., &
Ramavandi, B. (2024). Phthalate esters
pollution in the leachate, soil, and water
around a landfill near the sea, Iran.
Environmental Research, 248, 118234.
https://doi.org/10.1016/j.envres.2024.118
234

Heudorf, U., Mersch-Sundermann, V., &
Angerer, J. (2007). Phthalates: Toxicology

10.

11.

12.

13.

14.

15.

and exposure. International journal of
hygiene and environmental health, 210(5),
623-634.
https://doi.org/10.1016/j.ijheh.2007.07.01
1

Huang, L., Zhu, X., Zhou, S., Cheng, Z.,
Shi, K., Zhang, C., & Shao, H. (2021).
Phthalic acid esters: Natural sources and
biological activities. Toxins, 13(7), 495.
https://doi.org/10.3390/toxins13070495
Huang, S., Qi, Z., Ma, S., Li, G., Long, C,,
& Yu, Y. (2021). A critical review on
human internal exposure of phthalate
metabolites and the associated health risks.
Environmental Pollution, 279, 116941.
https://doi.org/10.1016/j.envpol.2021.116
941

Karimpour-Fard, M. (2019).
Rehabilitation of Saravan dumpsite in
Rasht, Iran: geotechnical characterization
of municipal solid waste. International
Journal of Environmental Science and
Technology, 16(8), 4419-4436.

Kjeldsen, P., Barlaz, M.A., Rooker, A.P.,
Baun, A., Ledin, A., & Christensen, T.H.
(2002). Present and long-term composition
of MSW landfill leachate: a review.
Critical reviews in environmental science
and technology, 32(4), 297-336.

Kumari, A., & Kaur, R. (2020). A review
on morpho-physiological traits of plants
under phthalates stress and insights into
their uptake and translocation. Plant
Growth Regulation, 91(3), 327-347.

Liu, H., Liang, H., Liang, Y., Zhang, D.,
Wang, C., Cai, H.,, & Shvartsev, S.L.
(2010). Distribution of phthalate esters in

alluvial sediment: A case study at
JiangHan Plain, Central China.
Chemosphere, 78(4), 382-388.

https://doi.org/10.1016/j.chemosphere.200
9.11.009

Liu, X., Peng, C., Shi, Y., Tan, H., Tang,
S., & Chen, D. (2019). Beyond Phthalate
Diesters: Existence  of  Phthalate
Monoesters in South China House Dust
and Implications for Human Exposure.
Environmental Science & Technology,

53(20), 11675-11683.
10.1021/acs.est.9b03817
Lusher, A.L., Hernandez-Milian, G.,

O'Brien, J., Berrow, S., O'Connor, I., &



)

gl s 3 Jome Blibl (65,9liS e 5 (5509l S )3 SV Clale ) 10y]y 0B 5 ging pav

16.

17.

18.

19.

20.

21.

22.

Officer, R. (2015). Microplastic and
macroplastic ingestion by a deep diving,
oceanic cetacean: The True's beaked whale
Mesoplodon mirus. Environmental
pollution, 199, 185-191.
https://doi.org/10.1016/j.envpol.2015.01.0
23

Mihovec-Grdize, M., Smit, Z., Puntariz,
D., & Bosnir, J. (2002). Phthalates in
underground waters of the Zagreb area.
Croatian medical journal, 43(4), 493-497.
Mohammadi, A., Malakootian, M.,
Dobaradaran, S., Hashemi, M., &
Jaafarzadeh, N. (2022). Occurrence,
seasonal distribution, and ecological risk
assessment of microplastics and phthalate
esters in leachates of a landfill site located
near the marine environment: Bushehr
port, Iran as a case. Science of The Total
Environment, 842, 156838.

Momeniha, F., Janjani, H., Aghaei, M.,
Dehghani, M.H., Salimifard, A., Suhas, &
Mubarak, N.M. (2025). A systematic
review of occurrence and concentrations of
selected phthalic acid esters in waste
processing and management facilities:

Challenges and the future research
perspectives. Emerging Contaminants,
11(2), 100407.

https://doi.org/10.1016/j.emcon.2024.100
407

Nasrabadi, A.E., Ramavandi, B., Bonyadi,
Z., Farjadfard, S., & Fattahi, M. (2024).
Landfill leachates as a significant source
for emerging pollutants of phthalic acid
esters: Identification, occurrence,
characteristics, fate, and transport.
Chemosphere, 141873.

Navacharoen, A., & Vangnai, A.S. (2011).
Biodegradation of diethyl phthalate by an
organic-solvent-tolerant Bacillus subtilis
strain 3C3 and effect of phthalate ester
coexistence. International
biodeterioration & biodegradation, 65(6),
818-826.
https://doi.org/10.1016/j.ibiod.2011.05.00
5

Nelson, D.W., & Sommers, L.E. (1983).
Total carbon, organic carbon, and organic
matter. Methods of soil analysis: Part 2
chemical and microbiological properties,
9, 539-579.

Net, S., Sempéré, R., Delmont, A,
Paluselli, A., & Ouddane, B. (2015).

23.

24,

25.

26.

27.

28.

29.

Occurrence, fate, behavior and
ecotoxicological state of phthalates in
different environmental matrices.
Environmental Science & Technology,
49(7), 4019-4035.
https://doi.org/10.1021/es505233b
Peijnenburg, W.J.G.M., & Struijs, J.
(2006). Occurrence of phthalate esters in
the environment of the Netherlands.
Ecotoxicology and Environmental Safety,
63(2), 204-215.
https://doi.org/10.1016/j.ecoenv.2005.07.0
23

Shen, H.-Y. (2005). Simultaneous
screening and  determination  eight
phthalates in plastic products for food use
by sonication-assisted extraction/GC-MS
methods. Talanta, 66(3), 734-739.
https://doi.org/10.1016/j.talanta.2004.12.0
21

Wang, F., Wang, B., Duan, L., Zhang, Y.,
Zhou, Y., Sui, Q., Xu, D.,Qu,H., & Yu, G.
(2020). Occurrence and distribution of
microplastics in domestic, industrial,
agricultural and aquacultural wastewater
sources: A case study in Changzhou,
China. Water Research, 182, 115956.
https://doi.org/10.1016/j.watres.2020.115
956

Wang, Y., Zhu, H., & Kannan, K. (2019).
A Review of Biomonitoring of Phthalate
Exposures. Toxics, 7(2).
10.3390/toxics7020021

Yuwatini, E., Hata, N., Kuramitz, H., &
Taguchi, S. (2013). Effect of salting-out on
distribution behavior of di(2-ethylhexyl)
phthalate and its analogues between water
and sediment. SpringerPlus, 2(1), 422.
10.1186/2193-1801-2-422

Zeng, F., Cui, K., Xie, Z., Wu, L., Luo, D.,
Chen, L., Lin, Y., Liu, M., & Sun, G.
(2009). Distribution of phthalate esters in
urban soils of subtropical city, Guangzhou,
China. Journal of Hazardous Materials,
164(2), 1171-1178.
https://doi.org/10.1016/j.jhazmat.2008.09.
029

Zhang, Y., Jiao, Y., Li, Z., Tao, Y., &
Yang, Y. (2021). Hazards of phthalates
(PAEs) exposure: A review of aquatic
animal toxicology studies. Science of The
Total Environment, 771, 145418.
https://doi.org/10.1016/j.scitotenv.2021.1
45418



Research Article

Journal of New Researches in Environmental Engineering h

Volume 3, Issue 11, Autumn 2025, Pages 72-80 %

ISSN (Online): 2981-0930

Investigating the concentration of phthalates in agricultural and non-agricultural

Somaye Nemati
Gaskaminjan

Fatemeh Shariati*

Mohsen Mohammadi
Galangash

Leyla Oshksaraei

soils around Saravan landfills

Department of Environment, La.C., Islamic Azad University, Lahijan, Iran

Department of Environment, La.C., Islamic Azad University, Lahijan, Iran

Department of Environmental Sciences and Engineering, Faculty of Natural Resources,
Gilan University, Soemasera

Department of Environment, La.C., Islamic Azad University, Lahijan, Iran

Received: 02 Nov 2025

Accepted: 18 Dec 2025

Keywords: Saravan,
Pollution, Soil, Phthalate,
Agriculture

Extended Abstract

Introduction: Phthalates, as widely used plasticizers in the plastic industry, are
considered to be the most important persistent organic pollutants. Due to their strong
tendency to adhere to organic soil particles, these compounds accumulate in soils
adjacent to landfills. Agricultural soils around these sites are known as sensitive
environments for the transfer of phthalates to the food chain. The accumulation of
phthalates in soil can damage the food chain and threaten human health. The
innovation of this study is to investigate the spatial differences in phthalate
concentrations between agricultural and non-agricultural soil uses around the
Saravan landfill.

Materials and Methods: A square measuring 5 m x 5 m was considered for
sampling at each station. A depth of 0 to 10 cm was used to collect surface soils.
Soils collected from agricultural and non-agricultural lands from distances of 100 m
to 700 m were uniformly and mixed from the landfill in Saravan-Rasht Landfill and
finally 1 kg of them was selected. Soil samples were stored at 4 °C and then
transferred to the laboratory to determine their physicochemical properties. Soil
physicochemical parameters such as moisture content, pH, EC, organic matter and
phthalates were measured using standard methods. Phthalate determination was
performed using EPA Method A 8061 extraction method and GC-MS device.

Results and Discussion: The results showed that the average phthalate in non-
agricultural soils was 11.47 ppb, significantly higher than that in agricultural soils
(4.75 ppb). In agricultural and non-agricultural soils, the most important dominant
phthalate was DEHP. In non-agricultural soils, the concentration of DEHP phthalate
was the highest at 23.73 ppb. Also, organic carbon and organic matter were higher
in non-agricultural soils and soil moisture was higher in agricultural soils.

Conclusion: These findings emphasize the importance of investigating the effects
of land use on phthalate concentrations and optimal management of soil resources.
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