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Abstract

Microplastics (MPs) as an emerging pollution with a size of less than 5 mm, can act as carriers of
chemical and biological pollutants and have destructive effects on the environment and human health. Drinking
water is one of the methods of exposure and entry of these particles into the human body. The importance of
water treatment plants is to eliminate and reduce the maximum of existing microplastics and prevent them from
entering water sources. Optimizing the removal of microplastics in drinking water treatment plants can reduce
the risk of human exposure to these substances. This study reviews the frequency and characteristics of
microplastics in water and sludge of drinking water treatment plants and the efficiency of different processes in
their removal. This study is a narrative review. To identify the studies that investigated microplastics in water
and sludge of a water treatment plant, Persian and English studies in the period from 2013 to 2024 with two
groups of Persian keywords including microplastics, water, sludge, water treatment plant, and English
keywords. Including Drinking water treatment plants, DWTP Sludge and Microplastic. Google Scholar,
PubMed, John Wiley, and ScienceDirect sources were searched. A total of 816 articles were obtained. After
removing duplicate articles, the number of articles was reduced to 798 articles. Then, by checking the titles and
abstracts, the number of articles was limited to 38. By reviewing the articles whose full text was available, 12
articles were finally left, 9 articles were about microplastics in water, 2 articles were about microplastics in
water treatment plant sludge, and 1 article was jointly about microplastics in water. Water and sludge from the
water treatment plant. The results showed that the number of microplastics in raw water with the origin of
surface sources (reservoirs and rivers) varied between 4.23+1.26 to 3918+425 numbers per liter and the size
distribution of microplastics in water can be different depending on the source of raw water. Investigations
showed that the predominant size of these particles was less than 100 micrometers. In addition, the most
abundant types of microplastics include polyethylene, polypropylene, and polyethylene terephthalate with two
forms of fragment and fibers. The number of microplastics in sludge is very high and can be as high as 86,000
particles per gram of dry sludge. Also, common water purification processes including coagulation,
flocculation, sedimentation, and sand filtration can remove microplastics by 39-70%, but if granular activated
carbon is used in the continuation of the conventional purification process, the efficiency will reach 97%.
These particles can eventually be swallowed by humans or aquatic organisms as a result of water consumption
or left on the ground as a result of the use of sludge in agriculture.

This study showed that microplastics with different characteristics in terms of size, shape, color, and
polymer are present in raw water, and most of them accumulate in sludge. Therefore, to prevent the harmful
environmental effects of these particles, it is necessary to purify the sludge from the water treatment plant
before entering the environment.

Keywords: Sludge, water, microplastics, treatment plant, drinking water

J Mazandaran Univ Med Sci 2024; 34 (234): 200-213 (Persian).

Corresponding Author: Kosar Kouhi, Akram Abbasi Tajadod - Faculty of Health, Mazandaran University of Medical
Sciences, Sari, Iran. (E-mail: kouhikosar98@gmail.com, a.abbasitajadod@mazums.ac.ir)

200


https://jmums.mazums.ac.ir/article-1-20491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-30 ]

o)l s (S B)yee—L colS Bibha L ae
(Poo-PIW) 11Cal Jlw 5 PWIC o)laids  @)len 9 w 0)03

9wl 3 ko Syiwllg)Sia Cubgi pu g Lo, Sjig ilglps Lw)p
Lilg) Jgpe S wl slo ails aams (2l

r’r"‘_,lg)jd.cm
"ohsS SsS
23325 gulie p 1
" )5y el 1oy

23S

Slody VT 5L O e il 5 oo ¢ a on O 51 507 65101 L gl 5 (S3 0T &S5 Ol e 4 (MPS) szl 5 S
Slata) 5 S @b OT idl adls Qludl Candln 5 S5 Jamms (595 g2 g1 e D131 5 S Jae (S50 5 obod
Sy 5 ,Sen 6 ST 2alS 5 Ol 3 O (slaailainas Coaal .ol 0Ll Oy 4 S5 0l 3555 5 445
LT OT el wdaas )3 &Sadly y Son Ol (5 lntigy ol OT bt a0 OT 0S8 3,05 51 (5,5 sl 5 352 30
5T 5o ey S sla S35 5 Slsl 3 s e au andllas ol .das 288 1) 3lge ol b 0Ll aglge s Ll g5
S Dyge a andllae opl 5505 5 o OT Cod s Calides ladnsT 3 o1 Ol 5 JAels] OT sbaalaiar o
Slalllas czstls p OT glasiar o 5 OT 53 LSt s Sas gy p 4 &S Slalllas Slolis g il o 25,
Ol aiamie e (ol (Saatl s Koo ¢ ols sl (slaodls LS 05,8 a3 LY TP LYY Sloj o3l 4o Sl 5 )6
03 .4s s>y Microplastic 5 Sludge DWTP (Drinking water treatment plant ¢ el u“:lf”" slrojly WIS 5 T
s e T sy dllas AV {6 yoms .15 gz ScienceDirect 5 John Wiley PubMed (Google Scholar b ol
YA 4 OV sl ol S 5 cpslie coy o b G 56 218 dllis VAA & OV Ge sl (6,1 S5 SYie Cod> )
o e 4 aS Wl SL adlie VY g;_il@).azﬁwﬁmsjzuoTJslf&nJJYUuw)ﬂl{..uzj.br.»;.k.c
or 4SS e Oypo w lie ) 5 OT Sl dad o 55 eSKandly s Ko gy 1 4 dlie ¥ eOT s aeSiaadly s S
b etz b pls OT 55 6ty 5 Sn sl o755 0L gl iz ls 5 OT 6 s ol 5 DT )3 LaeSiandly 5 S
53 el 5 S o510 (95 3 Sl 033 it il 53 3l YAVALFYO U F/YYFEN/YS o (asilstngy 5 O5e) (ool
il 03 ey Sea Ve 35S S5l G 01 s Bt L sy bl Doslite 15 o ol DT e 4 i T
el 0351 b g salad IS5 53 b VT A1 5 ks b I oo iS5 Sen 55 0 5 Ols1p calesdle
L;u.u_u&:;%rﬁ.up&;sQ,.J(,J?,M“,s/\%u A 53 Ll e 5039 Vb sl o 55 Sz 5 Ko sl
ol Lo pa Ve B 1 LaeSCaadl 5 Koo 5536 glamle (g5lucslo 5 niid (g 5lwasd oliml Jols OT adeas Jglize
Ol ey Al Ao 53 AV 4 o1 gl m@tg;tfdw&;j Jgldze adoas AT 3 aslsl s 4 Ol L:‘E.,\.:.lh.;
22 o ol 5150 Ly 5 i gt odnly 5T s s 50 L DLl Lo 5 OT o e 3155 il oo Sulgi 5o D3
g by e 3 g5oslS

sems el OT 55 el s Koy oS8 oIl k5l Sogline sla S5s b laeSaudl s Son &8 5l 0Lt anlllas oy
rﬂ«o\,swlg;ﬂy@@jal;\jléﬁ?k@ﬁulﬁp@g@CQJQ?JﬁuQT;\L;;\;_;J:;u.S.\;)b
g kel L e 3955 51 S 55 OT als ki S Juol ol 7

ST OT T s s oSty 5 Son eoT cmd 152485 5lo 050y

E-mail: kouhikosar98@gmail.com g oSl cplasl ualy AES pazs 3UT b 03l WV 0 S 15l = 595 39S :Ughine Algo
E-mail: a.abbasitajadod@mazums.ac.ir - =slag saSCails colael by 215 o U b o2l WY i ST 106, = 33 wlis 0551 9

O el 0l (K pshe ol (bl oS tils daoms Lty nkige 05, el )

Ol eyl e ti3le (S psle oty 28l pshe RS S0 Y

Ol sl 0,50 (S ke ol ¢ pols 5 ALE (sla 03,515 s Sliios S e ¥

Ot el 5k (S ke o8l (bligy 0aSails ¢ g smetils Sl 45aS dams Cilgy pukign L3]S (5 il ¥

Ol ol Oyl (K3 ke ol (bl Sy clame Ctlilgy rign L5l (i3S 5 gtils B

Ol 683 e85k (ST p she oSl (bltgy oA (lamn blgy i 03,5 53kl

VEYIYO D g b VEYNYNF L DlSol S gl )l b VYN NP8l s sl

Pol 1€ 133 PIVIC 8)Laids «@)lgd § (0 8)9s ohsjle Ak} eole oGRSl alas


https://jmums.mazums.ac.ir/article-1-20491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-30 ]

lowils ains oa) g 0T ) (acSyimilyg)Sas (w)y

o3Il 53 sdas 5 ob an adyl slacSaudl 5 S
Cidl e OV zmes 55 3 o g0 Sl ASLe égg-;
)LA@A_'.,'\{J'.:.J c@.&‘iﬁ;&bT(ﬁb—s)M
o 5l S eSadly s Sen (i ls 355 L U
Sty Slalas o 3 a5 anul U pba
BEN) Jﬂsubﬁ‘)wi‘w Q\ﬁjé“-é\.&a.\ﬁy‘l-
Sl s s (Calizes (st VT 5L Ol sisas cames
4S ol odd odaline (O eSS ol Cl_?u'l Soled s
ool dile el g s il 5 e Sty 5 S
yw‘) I [Gbve N ‘LF‘A'E-‘ r.:_m:nﬂ).} QY)&::\
S ) Lrjl_s.a L;LM.&..;»‘YT =y REEPU e g_)Uof.a
S ilg,T Glacy S g sdn dile ¢ pom 5 o 5 iU
sl sl g 6,8 da ol b g glail> d
LSy 5 Son o b 1 1 55 oo o ki JiB(65
i 5 OT O mae (0YONL 38 o148 0,005 5515
L esSCaadly 5 8o Ly 0Ll agerl o (61 (5 mme 0520
cu:r.b_.n 6“9\5‘}) KQ) 2] o IS P W) U.il_.ﬂl;i
bl Syl x5 (6 s DS
5 salsT slsm 533 pe D3 ((Kadly (slabilen
dedsan b i 55 el Os Lay ¢ ity
(8 pmnd| S5 a5y o gllaels (o108 iy
d’QLﬂjM&)JQbWﬂaM‘.\;’-ébxﬁ
3955 gl o podas Sl adi oLy clbeSandly
OLs st Sladlas Wz Loses 40 SNy 5 Koo
0588 5 0 VT &K Ol ety aeSiaudly  Son o ins oo
LT soad g o o T o iSd T s
ST O ame Lo ie 100015 5 gui okl i
YIV s a 065 5 013 e gl odd do 5 o8
L aSllg, agerlgn Al o e dBl 55 50 YV
Cﬁ}.‘:{).\ aJ.J o /Y=2/ eijbu)J L&i{f’»ﬂ)&g‘j&

Q)H,;@_;?‘._A.upu\mﬁ@bw{ojj

do i

i 03 S5 55 gl Ol ey Gl SCaudly
03,78 )b 1800 ans 5l S35 I S a5 5
3 b o T 055 0l Lal s 3l Olgar sl v 53
Slotyl 5 5 sbay (Sl SV guams S 36y ke
Yo o 03 A 558 0 g e Tl 0D S
adss T sladasms 53 Y2 Y0 Jlu b &Saudly o5 O sikoe
Ll S 5 4 g a3 a5
(DL 5 g0 a5 Sty 5 Koy ol
0 4S i Lk o VT Sl S
D3| 5SSl o san Saudly 3 0l ge
b a5 e Sea 5l S8 5 s e e

o101 sl baeSaadl s Koo (SO sl S5
)15 adas Jgbys LOT Codom )3 age L85 ¢SS
ool VT e Stz 0 topan 1 S 55 0
oSy 5 S (595 1 Lol Sen 5 LootiSTp 5
e oo LSl s Sn K5 13,188 o L5
LOT (gla das Ju;;\,cg‘d)&:ﬂ s Shes 4SSl
LMl Ul 5 o 5 5,188 o 3T L»V.M.:s\fﬂ Lug
slon glulis 5 La0T late Sbay gl 1y iad )l
Sy o8l Ol e a g ol s (S35
bl LaOT (guazus (o) ol (F)das @151 Lases
T Dlakd ol el &) 5 59505 o310
35 T o Comnt ST (slags s 5l el &K,
SN Y e 0 s oD 5 S
S5 05,8 o sLiie gxiw gl s sy
st 1Y grame it b 05 o oSzl 5 S
AT o G alie 35050 5 S dde oy b
(F e 3 yn b Il b a3 e g5 S
25ba LOT )l of jor g sild udile 53 0l anus
(PE) (il oy oz 51 Lo oy Calides o1l 51 IS
FS e s b «PS) &kl s «(PP) s s
Lzl 51 vileds S5 (PA) T L 5 (PVA)

e.,uj_i@m_m&aﬁ}iﬁjs‘_g,lc_wa,:gv\_;j

1o 10 133 ¢ PRIC a)Laib «@)ga § (i 0)9>

ohsjle Al eolc 2GRSl alas Pop


https://jmums.mazums.ac.ir/article-1-20491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-30 ]

ulilSam g ,lgjj yle 3030

Lj"'i))‘ cd_x“.b.ﬂ d'f-‘ ;.}J_A U‘f-‘f""’ .(TY’&"")AS r.h‘ﬁ b
i S ity 5 S5y e O
GanT 3 )3 LOT by o i g eSCaudly 5 S

b 2l Gus e Do e 4o addlas ol
ST o3 Sl s Son g 5 I S5 (Sl 3
S S o ey 2T ladilbiad ol ol
T o eSSt s Koy p 4 S Slllas lulis
Slalllas gotuar 4 cdastls , O Glaias o
Bl s VYR EYAY Sl ) Il 5 sl
sJohn Wiley PubMed (Google Scholar sLedb|
¢ Jols o sb glaoSls WS 05 & 53 L ScienceDirect
laols LISy OT wbtaiaas (ool (T eSaudly 5 Sn
Drinking water treatment plant ¢ L% =l
SV ey oAb azstls ,, (Microplastic y Sludge DWTP
e 3 oS (sl andllaa (6, ST OV Cod
Kl 5 ey 0L 4 4871y SVl (g T oS
355 0T JolS e an o s 5 Ld g 0kl 2l g
T OV b 0sls 5,8 ) 5 5 5 (B
T abrad i OT jo St s S il 2
Ol e oo 53 eSandly s S Jlslp (ualsT
5 S daeSmadly s o 8 55 ¢ alaT T
ST laaladas s beSaudly s Sen Cod- p 5515
3555 pdon 5 LSl 5 Son S g ¢ SkalsT
A o (T 4 Sy 5 e
Lo azes 058 sLao3ls ST gt 1 oy
Je Y+ Google Scholar ;i aJlis YAD) aJlas AVS
3ladlas # s PubMed ;i aJSlis 0 John Wiley ;i
SYlae Cad 3l ey e T sy (ScienceDirect
e 3L 2l e VAA & Y s sl (6,1 S
sde YA 4 SVle sl (el S 5 cpslie sy b

)bL&QT&AKﬁJ&YL&A@)ﬂl{MJ)J}u

L s, agrlse Ol ooT s 5l i 5 e
05305 S 53053 VAL WY o eSSty 5 S
S92 5> DT Gl ods a0 5 5 e Oljn ol 2 O
Sk whal (19LL o I3 WHO Lw g o 8
3553 51 6,8 sl 8l o ol g Ol et (WTPS) ST
dros S lET O (5 o 4 Sl 5 S
J_E’L,:.S:MWTPS S 5 akal g sle (VLS s
SelnT OT 3 el s S sl S35 5 ke
Cod > (g5l 5SSyl s syl JgLJ
Ol dgarlge ot Ll o WTPS 5 laeSCaudly 5 S
T LaaSladeas (W Lials 1) Sl s See b
) 1 5 5, il e s 1
s eSSl 5 Son (S35 IT 50 s s
3505 s Slaos )3 Sludl bl Il iones
Sl ST s 4 15 (55 e oSzt 5 S
LS ol oMo LS (o oo et T
oslitul Cle a4 Sl Sew SNSB 2 3 siledly
G sams )15 [ 5 (655187 55 LOT
Wile Sl dd g Eoely 53 O adeas by JUis]
SSlwal/slinl adual Ayl 3 93 a (b s gd o o2
5 B LSl 5 S pglite 5 sb 0 (0l AS
030 (U ;388 L) Wb 0 039581 ol 4y
S5k Al o8 sl e s 2S5 ok
Ot g e ol g 5 M5 Sl b s s e
A 28 e 1 szl )50 55 (65518 6l
wt»wj,::ﬂ)lfé\ﬁbzﬂwgwlrjy
Sl e ¢zl 3l 3dme ol ol ol LL(Y)AEL
o3 e 53 KDy 5 S suloms g 40 e
15 Jisas |y (oo S S ol g oSS S 550
NE T RUIAIENE N SIS SR
sodd glds o o) 5)lg (ol sd odal ST I e
o3l ¢ oI5 e 40 i st 4 1) Ol s
SOl San (6503158 (Sla e 53 (o Sl s
g Jaen 4 Sl 5 S0 3555 (ST (SLSI e

Pold  11Ce 115 . PWIC o)lald «@)led 9 (w 8)9s

ohdjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-30 ]

lowls ains ga) g T ) (acSximilyg)Sas (w)y

S5 sl das e 0l OT sbalbhadas o s
A 53 Sl oo 5 005 YU s ST L a5
ST Gl g dilen 5 Lk 0,8 2 5503 A50
sk 5 I o 3 eSS
s or polantl s 4 ) Gl b n 5 A
das g 0L 55 Y sl gl s
PRI GRWSALVYL AR JVAL S TINCH IO POR S,
O et B B Sy Ss S
(&5l ad lanl Jols OT asduas Jgldie slayl
L LSt s Koo 5536 glavls (g5lucslo 5 oubis
aalsl 53 a0l Lol asls Cod o3 Ve B Y4
258 aslial J 51 8 b o 8751 Jgloten s T 3
¥oojles Jgd 53 45 dw )y Al = Ao )38V 4 18
Sty 5 S Do o1y 0l jn g Sl 0k o)Ll 0T

.@\a.\pfw&»vﬁ\{duwﬁf)s

et o Ll SL alie VY Culgs 55 34 s
oz o I Y OT 5o LSy Sn o)
ol ) 5 OT wlradar o )3 beSadly ) S
52T 5o ey Seo oy 2 4 &S e ) s
Sl ) osled Jadm dzls O diltakeas o
T 3 odd olulid glaeSladl s Ko sla S 5s 5
bS5 Koo sla S 505 5 1ol 5 oY olas Jpolr
Calien Sladisl p LS O o5l Jpotr 5 o >
Ol el 5 Ko ods a1y O il adwas
...\.'.A:GA
Sy 9 Koo 3l ) o)l Jgud 4 4 5 b
23 )3 YOIALFYD L5 0,3 F/YYEV/YF 5l ol s
WSty 5 Koo ¢ 95 05 s 5 Sl 0350 2 pa
53 L SVLBIS I 5 s (b (I Jols
WSty 5 Koo o) g Tl 0351 b 5 ankad S

eelaT OT (gla 6l asteas OT 3 0dd lulis aeSantl s S Slsl 511 oslad Jgu

(o ) 2 S o3l (2 909 S5 S I - B
s e g — — b Tl AN O sy 5 oS
I &399 ol aphai O $3955]
PET, PP, PE b 5535 ks Vo> Vo> FRREY. VFVFETE O (YR)/YOA/0L,Kes sPivokonsky oS
PET, PP, PE 583 s 1> Vo> YYALYS INYEYD O
PET, PP, PE b 5535 ks Vo> Vo> FYAEYA Yo 0tFAY PEERUN
PE, PA, PES, PVC, epoxy resin ks V=Y 8-\ S e g3 N S a3 Y szt (YO)/Y\4 /0,Kan sMiintenig  olIT
CA, PET, PP, PE 38 sk d Vo> Vo> VFEY Yrty Wiy, (Y9)/¥Ye /00, Kes sPivokonsky oS>
CA, PET, PE, PP, EVA, PBA, PTT 35 5w ps Vo> Vo> \OVEF 1YagrD Gy,
PE, PS alad - »-1Y0 - alg) garlys V)/YYe /0, Kan sZhANG ST
PET, PE, PP, PAM, PS, PVC 535 s el b V-0 Vo> are vy FEFEVIFY PES MY oK s WaNG
PE, PP, PET, PS PREJ Yo> Voo YVoks AY \WIATEY /55 RNV (YO 0 Kes sSarkar s
PE, PP, PS, PET, PVC, PU <ol 5 ok o> Vo> FaYEry Yosatrq Sty )XY /0, Ses s Tabatabaeli ol
PE, PP, PS, PET, PVC, PC, PU oo 5w 8> Vo> YYVat ¥y YRAALFYD S,
PE, PP, PS, PET, PVC, PC, PU oL s wls o> Vo> \PPEYAF FoovEVE Sy,
PVC, PET aalid b ok Yoo Yooayens VAV-EVALY FINTENNS &l O¥)/YYY /0K sDronjak Lt
PE, PET,PMMA, PP, PS, PVA, PVCEVA ;s imis cenlss - -0 O R S-SR (L SV 4oy, /X0, SKen 5 VEIASCO s s
PET, PE, PP, PS, PA, PVC - Y-8 - 30,300 F-FARe - O DXV San sHAN e

LS J s L=PVC  Crul L =PES aT L=PA (| L=PE ( by, L=PP NI ksl A =PET
VB e (6 5 b =PTT W ST s b =PBA ok bl fug SI=EVA (bl ke =CA (S 5 o5, =€pOXY resin
Jﬁil Js b =PVA WM STk Jeelds sPMMA (Dl S L =PC 06,5l b =PU el o ST L =PAM (0 ykul L =PS

rkeelaT OT &l ahal ool 5o odd lulis slaeSautl s Ko lsl 5 ¥ o3kl Jouer

e g Py (St 0335 5151 &) ESKadly 3 S sl 5 ol T L AN OB s 5 2558
ans3 PE, PP, PS xS a3 0,3 VASEFY Llssy, (08) /711 /01, 5 Siegel o7

B PET, PP, PE 05 AR Opa 3 swtspd 2T calbing, () /Y+¥+ /01,Kes 5 JOhnson s kSl
PE, PA e S AS 2 55055 YOFA: Ly, OF)Y¥Y 101,88 5 Dronjak Ll

1€ 133 ¢ PRIC a)Laids «@)g2 § (W 0)93

ohsjle Al eolc oGRSl alas PolE


https://jmums.mazums.ac.ir/article-1-20491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-30 ]

ST 5o beSandl 5 Ko o 3 GrkelaT OT (gla 6l adead o155 oy o oF 03keds Jgor
Cado Olakly ol Ol B )
- b ol ST bl e 5 ol T L Jw S
& (4ey3) S (Ao y3) d=ly €
(YF) Ve - - Glals (g3l 3l 5 (53l e/ slanil Oea YA s
A A b 55 5 (Gl (& ln ot ki ¢Sl i slanl Oe
A SIS U 1S 5 5 O el 2B e85l 53k (g3 sl PEENYS
(Y0) _ - - Silelo 5 23l st ATALY OWT
[(\{2] Yany - - CO2 5 &SaT b ks ¢ o O gl 2k (55l ] c3linl abisg, o YeYe S
MY b (65Ul 6 5 0316 b A Gty S L 0 b ST o 2o 55 ) ol
S ST 555 5 5 ST aias UV L 1508 J31 5 I o 57
(YA INARY4 - - IE I ST 3ls Lol 55 031 s O gl A ¢ i €3l s/l gsg, Yo o
(Y4) AN #4/4 A i (3l e /3lal s O gl 73 5 5 5L 5 L (LI il o g5 )87 alayy Yoy Lo
YYNY A
an Y- 844 - - A SE Y 12348 5 6 g IS 3l 5 e EETEA R ol
[\ v PYN- VY Yo\ adyl aia _;,'\,f s 1S 5 lasle (63ldlo (0 gl ST 5 5L 5 [EBNES T w5/ slasl alayy Yovy (L]
aan oA
ayy oS A
) an 2 R R (25345 3PH (¢ J 91,8 I o S A8 5 03 e s A ol oot ST ke 2y FEESYPE B LS
A RELRERTS
) VIN-AY o Sl b oy S 5 35050 5 Ol A 5 eléls s S e 55 01 Opw YOYF .
VA EERYER

ol i adal O 53 md 5 0y3 PYAEYA L5 VEEYYA
(YF)3 5 pate

s 0Ly (Y YY) O, s 5 Dronjak asllae ;s
Gladals (glaas sas plas 5o lae Sz 5 Koo Sily3 oS
ssba LOT Jlsl 3 Ll s s lulis DWTPS Calises
Lo eSadly 5 Sn Gl 0T o5 Sslite g 55 6
R PR W B N T R TSYRCISE
03 ST S s o Saud s See 0/ 0V 5 BT
L otelsT O 6 adas oS Sles IS 5b «
Oty b 5 5 g0 &Saudly s Soo )3 [2alS @ a5
APLEL o (Ap 5 V) YL ol

552 (YY) 01, Len 5 Velasco 57 Sl >
sl ol DWTPS 55 1y Gl g laeSCandl 5 e
56335521 53 Sy ,Sn Ol 5 s S
o3 &SNy S ¥ s YAY | ailtadeas s 5
DL S 18 CaSa

laeSaad 5 Se 3525 (Y1401, Kea s Mintening
SAelaT OT b0y S 55 SanelaT OT js 1,
5303 0=V gl &Sty g Son (sl giomn L3 ST o

et ] T wibtdoar ST boSzadly g Seo sl
Cidte ol LT )3 LaeSudly s So
55 el s oo Jlol s o Sole Lok Lulis
N3l o O seben i ke i Sl g e OT s
A 5o bl adas Al o OT sladilsadad 5o
sty Sl se Ly o, Sl adal @ (65959
o fls Sen e 3l S JBT L plaasl b
03 3 Silwolo (iiia (g jluaz] e Lol
33,8 0 s ST 0L 315 M O alg
5 3L Kb oS Lo 5 glad-ly o ol 53
{'1—‘“';'7&—5"33"“—3‘J°"JJT&—?J§&‘L5£?%‘T
O Sl ol 4l s JB e el sl g 505 S
Al o Colds
4S Wsls ol «(YIA) o, s 5 Pivokonsky
A5l 5 s (DWTPS) guslsT O slaasbhaias
ST Sl OT 1 aeSandly s S (5550 sb
plai 3 laeSiaudly 5 Soo S s S 2158 LaoT
0T (Sl Kl 5 Lus ok T (glad g
sl ST s 2 I3 YP0EFAY G YREVFVY

Podd 1€ 133 ¢ PIIC a)Laids «@)led § (0 8)9s

ohdjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-30 ]

lowls ains ga) g T ) (acSximilyg)Sas (w)y

5 6ol s sl pls (WOglime gl Gy s
33 Bl ) p 3550 LESED 5 Ko 05151 03 gukoes
OPAS o )l sd5 1y duns s ames
SNy 5 Koo sl oS 51 Olias Slallas s
(Laaltsgy 5 05les) (b wlie slite |y pls T s
Al o nd 53 sl FAVALFYD L V/YFEF/YY -
S Cwlosly Ol by )y 0 (Y o les Jgda)
Cadiee T e 5303 28 5 sboas LaeSadly 5 S
S 4okl Gl da g g baxl s dadls g, wile
Ses a8 eslizal s 4 Szl Sly3 ol 5 diyls
pols ssba e b 4 25 e 5 (SCaudly 3140
3 LeSaudl 5 Koo Sl g or 2505 T wlin
5 Sl Gl b (T e cadbate 4y Sy T
sy e 0 a0 Comdly pl 3 ls Jalge L
ST palS 5 J xS Gl el DLl 5 5 58
o LOT 35,55 51 6,8 s 5 T 53 ezl S

Ll ST ladilasigs

ST laals wiar el o aSaadly 5,50 sl
alsT

635 e 00T kel Slles 5 ol p b 5o
SeSaa s S parsd s 45 355 00 M5
b o e My S il e el ol >
o 4 s Ol plde sba adal Calbee ol
DD g5 g0 LS

Ol e 253,57 OLs (YY) 01 5 Johnson
23 3039 e sl (o 533 ge B2 5 e
a5 S AP+t b padnds do I 50S 03 gdons
sSiegel 457 Sl 53 ool 03 &Kis 05 p 5 3
gy HLS OT ltadas oo (YY) O,
Sl s Ko ol 1y (OWIT 5,5 Jled) 5505
Sh3 sl 5 s S IUT ey e b0 51 i
Sl oo ki ol Sl odaT Consay Sty 5 S

aS s olals CaS 2o 53 VAPEFY 505 ailssy,

Sl 5 Son Cod 15 (10)AE 3L CaSe e
(Y Y O)OHLSer s WaNg Low g O T 4 b 4deai o
u@;@&@,umom@u)uw,ﬁ
DNl 039 23 2 53 )3 PEVFENYY (55,5 O s
laeSCaawtly 5 S Cbale oY YY) o, Ses 5 Bauerlein
w)ﬁgjénfgt.\_;\@,\fuTqu)n,
G ool T O sy Calitbes Sl 23w
Cowsis 5l OT 53 beSaudly 5 S ke 2als
LSy 5 S S i 35 50 )3 iy 03557
Sleslawl U Oglane Culw T4 E e 03 s
S ol ahal (635, ST Calsben g s Sl
R Gb 38 I3 s 20sn G BT OT g
L Sl g Sen 8T Gl T O i sl
358 5 saeSand 5 S clile 5 A4S o oo
JENBERSTA ISP IS g L P ISTRPR WA 8
b OT Caliden mlin o o8 sl ookl abedin o
g,_m;dﬁvf@lﬁjpuwjﬂjéugT
Sy Sn Vo e 3l 568D il 1) Sty 5 Koo
U aliagy of pocble 5 i 5 (CaSe e s
AP OML&A\TAQJSAJAJQ ST AR
ol 5 Shas (Y4 YY) 0S5 ZhoU anllas >
5l esliul LPE 3PS (claeSiaudl s S M&j
S5 iS5 (PAC) a5 o 5 Ty sLinl
4S s ol gl . 0d 8 15 o) 2 3,50 (FECla)
PS sPE (slaeSiaudl g Se ol 0leily 3 PAC
D g S N Ry ="
e Jels Jsb 5o i Gl 5y 315 OLaS 50 8 0950
558 g0 JoSKi5 oS dins 3PS (lacSaud 5 S
0352 Sl 3l 5 A (@l Ll 5 s oo Ol
Gl > oLty Slad i o STl
313 VL 0Lty L3555 T 51 LaeSaudly 5 S
035578 53 Ll 5 o0 Sl adal Slafiow Sl oon s
2> D3lE AL iy 28 oa OT 4 Sady s S
Llg oo ¥ oyl Jgda 55 ol o Olallas ok

1€ 133 ¢ PIIC a)Laids «@)g2 § (W )93

ohsjle Al eolc oGSl alas Poty


https://jmums.mazums.ac.ir/article-1-20491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-30 ]

ulilSam g ,lgjj yle 3030

ol 9l 1,5 5 LaoT s 5 J&s L5h
ol 5 Ol ekl 4 oete Ll g5 o0 2l 50 53 Ol s
SIS aglie 6l 5 e Dl 4 Sl &S 050
IS s ke o Oy Szl S 010
e PS5 51 S3 nl e es )1 (g edd
o> Slalllas )3 @dd 5 axkad (55 S (5 b D) oty
el LIl 5 Ol s i J b ) 1l
Cﬁlgﬁj\o@«f&bpa&}_&w@)
A5 Las 5 baeS asle 5685 Sty
e Lot LSty 5 Ko HLASH ATV 53 o
opan 5 o3l 3) e (gt GLaeSTST ST
axlil 3y ga Slastt 53 5 g sl Sa bl 65
g Spiiad gy olelid gy ol 51,8 e 13
ool e slados ¢ ol (sla I 151 ol

(Nl r@.ﬂ)l:—m c.L..L}Jc J‘}A C‘y\}

bt sla S 2

Calisen (sLs oy pll gLwlid 5 G5
e Sl 45505 $S5 53 55 g0 S Se
835 A i SIS S (o sy 2] 5
AL sy o ST S )

Cb 8 anS 15 o oY 5 ) osled Jadr 4 4 5l
Sl 5> ek £ 55 02 NS5 5 5 0 0N
Jos ST glasibiadar od 5 OT oy 2 4 Lsy o
sdas 3,8 AiL » PS PVC (PA PET PP PE
déb)sc@\é&ﬁgéu%{)(;k)>PE
(Sl s g uaia 6k sl 4l 02l PP
2R by Gy AT e (Ol
(LS o

ok g Y (YA o1,Laa 5 Pivokonsky
o ST Wisls S 1) ey 5 Ko Calies
Ot (Y95 PE 5 PP PET (45 V) LaoT
g5 \Y 5 (Y1) O1,LSGs 5 Siegel wlin ) sba

o 3 YVA LPE Wsls 3y 5 5 ks 87 glalis el

e g3 YWPEYS 51 Sosline 5390 5 U gobT L )

.(VYL\Q))){&N‘)){})}A‘;}‘WHJT#}&;&T»&A

boesSCendl s oo S s
S sl S

o s i s ) opled Jgdor a4 5 L
Bl 5 o pl DT e 4 sty T 53 beSadly s S
balrsg,y 5l OT a8 sbabiadar 5 Lol & slize
S s b gl S o e ST
62505 2T 55 LOT 0311 &7 dits LaeSaudly 5 o
Vo mes S Yo B Sl edd ks T
OLea 5 Pivokonsky .ol &oglize ey S 1 b
ST 5 s T 53 ey S (Y4 IN)
D=1+ V=) s iy s o3I b 1y SalsT
bl s Grog Ko Vee 5l 5t 5 Ve emr -\
e (Dlslad 5 55,57 LD 05,5 i JSa
Vol eSS Ol s S 1S WoT s S
3 el sad 93 1 50 g s B ) sba s S
ol 03 g LI Laalladaipled 55 ol 4
Sy S doys P B ¥ ey S0 b)Y &S (6 5ba
5 2 lblb (Pl LS 1) e wd 5 S
S 58 Lo b eSKadl g6 Sy (Y4 YY) ol Kes
LaOT Bals 13wy p 3550 1y jag SV Sl 5
S e s Sen V5SS O3 S dmdls 0L
o= S o slandllas e (AR | Sl
OLas (Yo¥Y) o, 5 Siegel v g OT ailsaiuas
0350 ;e S ¥or LV ) Sly3 Cle o310l el
(YY) 0L 5J0hNSON ool - 0 sdke (V!
NESI IS TERPRE SR ST
oSNl o il 53 s s LaT sluss
33555 5 0bly 0T ST s 4 WaeSaudly 5 S
s 2B o sba slasl d b s slia s,
(oml o 5,108 b 3L slanl 51y Gl
Sl Sty 5, Sn )3 0100 eCodo s S glis

PoV  11Ce 115 . PWIC o)lald «@)led 9 (w 8)9s

ohdjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-30 ]

lowls ains ga) g T ) (acSximilyg)Sas (w)y

Sy 9 Son 5 g 51 3,1kl o en 5 3
Sl s a5 1 S5 5 55 Gl T LT
bz (glas Ikl Calisen GbLis 5 Lo,y 428 oS
¥oolas Jsda 3 . yls GislaT O aduas gl
Oledsily ol e 4 0T (gladsmly 5 aslbradas oS
o313 O T 51 OT pe b ¢Sy s Ko Cod
aias Jglize (gladnl 3 cdid osls OLis 5 Sl ol
Silwolo 5 ciidr (g lwassd sl fols OT
Ao 3 Ve ¥ oS 5 See byl (glaube
a2y AT 5 aalsl ys as Ol Lal cdlel (ol
2L s eslizal J518 Jlb o S 51 Jgliee
AS 0 Ol g dew )y dal g dp ;5 4V
313 0Lz (Y4 A) 01, Kan 5 Pivokonsky asllzs
) beSaudl s Ss o sk il 5 o DWTPs &8
Wiles ;S 158 55 s Slalllas 5 S Lol T
laeSratly § Koo o (gl oger = Slanl AT 3 oS
Sleslital U oS Sl o 0L 5 L5L s DWTPS s
L laeSrwd g s Ao s Ar B Ve (g 5loazd /3lins!
Gl3E G ol et (FRE)s S (ol Ol g e
it (Y0 YY) 0, 5 Dronjak L g ol 41,
L SU s e il o0 Slawbe  Blo Ul ol on
OP)LEL asls beSawdl s oo [2alS )3 Ao y3 44 b
S s S ol 55 (YY) 0L, sTang
Ol i g sLanil Ly ety 5 S o
O el hd 03,87 3LS1 L o OLekily ol 9 b 0
G lwd g 5 ol 0l S inie il 5 o lid
4S I 53 (YVAS oy (65 o ol 31 T astess
eSSty 5 Soe Cade- (Y1 Y+) 0o, 1Sen 5 Pivokonsky
W3S s S S O Wi & s )
o slas e 5 slanl 487 s S 518 WoT
ol 1y (Ao y3 #Y) el 5 S 51 g 55
S Ol ks 5 Gone Ol A3 8 Jlm 55 s S
NUNIVSPS 2P OO WL USSP U Y gy
doas e OLi a8 s S Oodo 1) baeSaudy 5 S

\,C}sd;oblgw,aw/fLiPS,.w);\‘\ L PP
DLl ol s 4

palie s S 0l (YY) 01, Kea 5 Johnson
NLE lalis o2 3PP 4 PET PE (g, oL
Olgr g 53435 &) p0 Sldlllas 2y )3
bl sy es Sa ) 155 Sly3
Vg sezme 53 3,8 0L Y2YY) O 5 oLbLL
35 45 Olpe (5 e PP &S pluld ki p 5
Q1)sls jelens|

c(a)_e s guais 53 0155 #PS slas )8 5
Slastlo s 5 145 D b (0 ) 6 (sla0l 5
)}J;g‘f\}_m»col?w);PA&gvﬁ 2 S o lal
(& ol s PET >J{)l§.>)\>aﬁ)lfdj:§:kb
Jds 4 PVC (fdil o 5ol > Gile 5 bagiuana
o SU ks gla sy 3l 5 50l o5 g 2515
(PN o oo 35 1 laeSiaadly o 5STG s
) e 5 lite b ST GSUST Wil 5 o Db
5 e S Sl 51 55,8 Slulia |y s S T
U 5,8 515 g 390 La ST ool (5Ll
SHIOT J =8 5 Sy e sl onlin sla, S

5gd 03ls

iy g5 LSy 5 S0 Sl renlSo 5 1S
elsT T sls 41
Uil Jold bitas Jglitze SualsT T ainas
ST laasbad e (1wl lols 5 ouiis
Sl ST CdS 5 S (A sba SualiT
i pad 8 54 ezl O e 3 kil b Csllas
el 5 Olabsl SnlaT OT Jslite adeas 51 Coda
Laoa VT Ol Gy b 51 0Ll 6y Sl T T
(Glan D3 Al (S5 s 5 b oSN
DWTPS ¢l ol il o s Son 3 Ko 16
o laeSCaadly 5 e Jsl 1 (6,8 sl 53 Sl 2B
‘ﬂ'uJu,;duaw.@\;b&J,‘igfng

1Co 1 133 « PWIC a)Laib «@)lg2 § ¢ 0)93

ohdjle (i) ol sEibily dlas PoA


https://jmums.mazums.ac.ir/article-1-20491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-30 ]

ulilSam g ,lgjj yle 3030

5 obsal a8 das e olis Slalas ol )y 5
b o2 e olpe s ST bl ST gleag
Sl LS el U Wil e O wiaas
w)joﬂﬂzdtﬁwupmuu@)«w&
s O ol O adas gl T p g s

Wl gl T s I Bl e eSSy 5 Koo

T o eSadly g o
Jeol o 5 ST 5o eeSiandly 5 Koo b s
Gk LIS e GhalsT OT sl et
) e 1§ e 53 L Bl Ssline S
e ST 5o el S a5 S
s S5 ST pie &K Ol ey 5 0dd Li
23 SYsb Ol ol s Al g e Sl ge ol ile BL
S35 e SIS 5 sl S ) s
Lo $ Oud ol (FNLEL a2l ST (Sl S
L g Sl SKan Sl 5 Koo 51 S t0yll
odeals oL s DUl 5 La aale J2e 0T Oy
oM (535 (st ST 4 L5 g el ol L5
e LOLl 10 0 o p ame 53 5 Oyl o)
ATy beSCaudl s St s (oS (PP
5 oy Gl T OT als bl o 4 OT adas
Olpe g old sl ond STl on oo OT )
rSean 358 oslinal K3 mlis 53 b (55,518 358
Looee 53 5ol 35l ) 4 LSl s S
S0 03 1ped 53 OAE L) (YY)l masd S
2313 8 51 3 40 Bl o) g 4 0k s (o) o
(oS ST o Sty s Sn Sl - Ken i3 58
Jos (S Laome 3 0a u¥T oSG Ol e 5 Al
S S s 0l cadw 5L pp s
S i 315 GalsT OT o baeSiandly 5 See
mdﬂ;uou\6|jog‘yT@¢§ig\yg@l
(sl il LOLul Cudu 655 p o e Db

a.LiJSJJJAK)}ij};AUﬁOT&}JQ\J;;UAT;\

Code ass 1y LS oy 5 i slaml T 3 aS
3 om0 OT il adess 55 LeSawdl s S
o33 OL&s «(Y+YP) 0, 8a 5 Velasco asdlas 55 o3T
L =l 3ol L (slaeSiandly s Koo 5l o ys Ve s
3N 5 i O gl A I e s Sn ¥ 51 i
At Ol Sy 8 L 1S 0l 7S 51
B 8 A sy ke oS W5 SOk e
LS 5 s Codi Olodsily o (glacwle ol |
(8 3T
s Sl (Y1) o, 5 Mintening
L 3 oy Sy g S b DT (Sladisad (o
5 g 2 s Al b Sl edd adeas OT 5 Ll
ST el ol Al L s ) Sy S oy
03352 g S L Ll T Sl sl
o ol gl 35 DS ST Jisl 5w Sl g
G el (S 5 Gl T DT sl oy i3 8
el T O s Sl Ko (SoJT o5l e
2 Sy s Sen Sl LS ) esdle (TO)AEL
(YY) OLLSes sWang Lw g O 4 iy adeas
5 @3laml cld T 3 aS us jadein s LS )y
Gl bl L cble palS 4 e Lol
LS 48 503 Ola s 155 o0 Aoy 5 AY/V-AN/P
034 5ESa S T3 5 ke 585 O3 Ol
(g )lwazl/ slanl Jald) p g po aheas Ao T 5 5 o
ol Oledly lyls (od & gl b 5 o iSw
AU s/ slaml A Bl e Ao 53 DA/A-V /0
S U Sla S aadl s S O 2 55
ST awslae )5 2dies doly g 5 T s il
S s glald T L ST ol ) e ol
5wl on g T o ST L (g5l 0l S dinis |
ESaady s Sn Ol il 31 55 G505 ALy s
(Y YF) O, Kea s Han R (ISl a3l 0L
T lrad s 55 0 pliwl b cble ks S 515

ONEBL il 3l Aoy ¥ OF/F Ol jueas 5557 51 Ay

Poq  11€o1 113« PWIC a)laib «@)g § (w0 0)03

ohdjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-30 ]

lowls ains ga) g T ) (acSximilyg)Sas (w)y

g5 R AONIR el ke o 5o O Hldde 5 Lyls
b et olwlis eSSy S
LS s b Sl b ik (S
b g ankd S 55 L 0l Gy 5 el Ty
3 51 68 e Gl il sl 03
o 48T el 05 (S Bl Sin e s
G dame 45955 51 8 ST wlbadas I fol>
Sl Gla ) e 9 25— 4k
350 i T laaslaiar ;s beSiauwdly s S
A et ol oD 0328 18 5 e s
23388 B O gl 23 5 (g5l a5 il glad
Wl e Sl ) ki |yl 1y Code oI
Lobusl Cudw Lais 5 G laes 3T tals”
Sy 5 S g 4 5 b i on ST S
Y oz Sl (a)"ﬁ Ol adal 4 (6335 < >
5 LS 5U s oSy s Sn 25 1 ool

S B g 2050 b e Sla ey

5 Ol Cislan 3l e 08 sty 5 abewy ok
)l g:,:;‘l_“} g Q‘)..b)l.o é&_}g‘ r}l.p oli.id‘) d)}\.’é
IR.MAZUMS.1402.122 5| 4S (o Cj_la =

References

1. Cydzik-Kwiatkowska A, Milojevic N,
Jachimowicz P. The fate of microplastic in
sludge management systems. Science of the
Total Environment 2022;848:157466.

2. Shen M, Song B, Zhu Y, Zeng G, Zhang Y,
Yang Y, et al. Removal of microplastics via
drinking water treatment: current knowledge
and future directions. Chemosphere 2020;
251: 126612.

3. Ben-David EA, Habibi M, Haddad E,
Hasanin M, Angel DL, Booth AM, Sabbah I.

e S e )l s il a5 L (PO
St 5 ST i T3 55 heSiaudly 5 S
il odins &S s Ll g5 o 2

T bS5 o 305 Co ol
LSl 5 Son Ol e 205 0l 5 o a2 )
Cm e oM B a5 AL S50 T 5o
Sl s 585 Oyl e Ol 5 o S S SS
S D a5 L 3 g 5 Sy Sn g5l
dsle Gl aT OT s e il g S ol >
Ol ks g a8 by aiail (Sl b 5L Slags sl
o sla o Sl 5 $Kadly O e 2l ( SSK
P b O 52 BB 5 e 1 enlizul Asle  Szudly
5 Sy 15 gl S 5 g s ke
ST i J =87 (gl Sl e 5 o 95
25 50 30 e g a3l 5 Sl S
S5l il ¢ IS 553 S ool daeSiaudly 5 S
kS 3 sy e T 2 Dy Sn s

338 (o Gy oo L 5 LS S5
2> LSSy g Sin (cs 5 2 090 carlllae
5 il GuaelsT OT ladslraias o 5 OT
LDy 5 Sn 4S7 ins oo O Solallas ) ol

i DT glaailsadaar oond 5 OT e 93 2 5o

Microplastic distributions in a domestic
wastewater  treatment plant:  Removal
efficiency, seasonal variation and influence
and microplastics. Iran J Health Environ
2022; 15(1): 169-180.

4. Zazouli M, Nejati H, Hashempour Y, Dehbandi

R, Fakhri Y. Occurrence of microplastics
(MPs) in the gastrointestinal tract of fishes: A
global systematic review and meta-analysis
and meta-regression. Sci Total Environ 2022;
815: 152743.

1€ 133 ¢ PRI a)Laids «@)lgd § (W )9>

ohdjle (i) ol slEibily dlas Plo


https://jmums.mazums.ac.ir/article-1-20491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-30 ]

ulilSam g ,lgjj yle 3030

10.

11.

12.

. Uoginté I, Pleskyté S, Pauraité J, Lujaniené

G. Seasonal variation and complex analysis
of microplastic distribution in different WWTP
treatment stages in Lithuania. Environ Monit
Assess 2022; 194(11): 829.

. Razzak SA, Farugue MO, Alsheikh Z,

Alsheikhmohamad L, Alkuroud D, Alfayez A,
et al. A comprehensive review on conventional
and biological-driven heavy metals removal
from industrial wastewater. Environmental
Advances 2022; 7: 100168.

. Hashempour Y, Jabari A, Fendereski A.

Introducing Statistical Methods to Identify
the Sources of Microplastics in the Aquatic
Environment: An Overview. Journal of Health
Research in Community. 2024; 9(4): 111-120.

. Eriksen M, Mason S, Wilson S, Box C, Zellers

A, Edwards W, et al. Microplastic pollution
in the surface waters of the Laurentian Great
Lakes. Mar Pollut Bull 2013; 77(1-2): 177-182.

. Sharifi H, Movahedian Attar H. A review of

microplastics measuring methods in water
and wastewater bodies. Iranian Journal of
Health and Environment 2021; 14(1): 173-190.
Hajji S, Ben-Haddad M, Abelouah MR, De-
la-Torre GE, Alla AA. Sludge drying and
dewatering processes influence the abundance
and characteristics of microplastics in
wastewater treatment plants. Chemosphere
2023; 339: 139743.

Brennecke D, Duarte B, Paiva F, Cacador I,
Canning-Clode J. Microplastics as vector for
heavy metal contamination from the marine
environment. Estuarine, Coastal and Shelf
Science 2016; 178: 189-195.

Tabatabaei F, Mafigholami R, Moghimi H,
Khoramipour S. Evaluation of the performance
of Tehran drinking water treatment plants in
removing nanoplastics and microplastics.
Iran J Health Environ 2022; 15(1): 169-180.

13.

14.

15.

16.

17.

18.

19.

20.

Dronjak L, Exposito N, Rovira J, Florencio
K, Emiliano P, Corzo B, et al. Screening of
microplastics in water and sludge lines of a
drinking water treatment plant in Catalonia,
Spain. Water Research 2022; 225: 119185.
Salari M, Khorasani M. Investigation of
microplastics as emerging contaminants in
sources and health effects on humans, review
study. J Environ Res Technol 2022; 7(11):
13-26.

Cox KD, Covernton GA, Davies HL, Dower
JF, Juanes F, Dudas SE. Human consumption
of microplastics. Environ Sci Technol 2019;
53(12): 7068-7074.

Almaiman L, Aljomah A, Bineid M, Aljeldah
FM, Aldawsari F, Liebmann B, et al. The
occurrence and dietary intake related to the
presence of microplastics in drinking water
in Saudi Arabia. Environ Monit Assess 2021;
193(7): 390.

Kankanige D, Babel S. Contamination by> 6.5
um-sized microplastics and their removability
in a conventional water treatment plant
(WTP) in Thailand. Journal of Water Process
Engineering 2021; 40: 101765.

Zhou G, Wu Q, Wei X-F, Chen C, Ma J,
Crittenden JC, Liu B. Tracing microplastics
in rural drinking water in Chongqing, China:
Their presence and pathways from source to
tap. J Hazardous Mater 2023; 459: 132206.
Siegel H, Fischer F, Lenz R, Fischer D, Jekel
M, Labrenz M. Identification and quantification
of microplastic particles in drinking water
treatment sludge as an integrative approach
to determine microplastic abundance in a
freshwater river. Environmental Pollution
2021; 286: 117524.

Feizi F, Hamidian AH, Akhbarizadeh R,
Jonoobi M. Study on presence of microplastic

pollution in the wastewater treatment plant of

P 11Ce I )33 ¢ PIVIC 8)Laids «@)led § (W )93

ohdjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-30 ]

lowls ains ga) g T ) (acSximilyg)Sas (w)y

21.

22.

23.

24.

25.

26.

217.

28.

district 22 of Tehran. Journal of Natural
Environment 2022; 75(1): 1-6 (Persian).
Tang KHD, Hadibarata T. Microplastics
removal through water treatment plants: Its
feasibility, efficiency, future prospects and
enhancement by proper waste management.
Environmental Challenges 2021; 5: 100264.
Dronjak L, Exposito N, Sierra J, Schuhmacher
M, Florencio K, Corzo B, Rovira J. Tracing
the fate of microplastic in wastewater
treatment plant: A multi-stage analysis of
treatment units and sludge. Environ Pollut
2023; 333: 122072.

Edgecock T, Siwek M, Chmielewski A,
Rafalski A, Walo MW, Sudlitz M, et al. The
Potential of Electron Beams for the Removal
of Microplastics from Wastewater and
Sewage Sludge 2023; 13(9): 100760.
Pivokonsky M, Cermakova L, Novotna K,
Peer P, Cajthaml T, Janda V. Occurrence of
microplastics in raw and treated drinking
water. Science of the Total Environment
2018; 643: 1644-1651.

Mintenig SM, Ldder MG, Primpke S, Gerdts
G. Low numbers of microplastics detected in
drinking water from ground water sources.
Sci Total Environ 2019; 648: 631-635.
Pivokonsky M, Pivokonska L, Novotna K,
Cermakova L, Klimtova M. Occurrence and
fate of microplastics at two different drinking
water treatment plants within a river
catchment. Science of the Total Environment
2020; 741: 140236.

Zhang Y, Diehl A, Lewandowski A,
Gopalakrishnan K, Baker T. Removal efficiency
of micro-and nanoplastics (180 nm-125 pm)
during drinking water treatment. Science of
The Total Environment 2020; 720: 137383.
Wang Z, Lin T, Chen W. Occurrence and

removal of microplastics in an advanced

29.

30.

31.

32.

33.

34.

35.

drinking water treatment plant (ADWTP).
Science of the Total Environment 2020; 700:
134520.

Sarkar DJ, Sarkar SD, Das BK, Praharaj JK,
Mahajan DK, Purokait B, et al. Microplastics
removal efficiency of drinking water
treatment plant with pulse clarifier. Journal
of Hazardous Materials 2021; 413: 125347.
Velasco AN, Gentile SR, Zimmermann S, Le
Coustumer P, Stoll S. Contamination and
removal efficiency of microplastics and
synthetic fibres in a conventional drinking
water treatment plant in Geneva, Switzerland.
Science of The Total Environment 2023;
880: 163270.

Han Z, Jiang J, Xia J, Yan C, Cui C.
Occurrence and fate of microplastics from a
water source to two different drinking water
treatment plants in a megacity in eastern
China. Environmental Pollution 2024; 346:
123546.

Johnson AC, Ball H, Cross R, Horton AA,
Jirgens MD, Read DS, et al. Identification
and quantification of microplastics in potable
water and their sources within water treatment
works in England and Wales. Environ Sci
Technol 2020; 54(19): 12326-12334.
Yousefvand F, Bayat R. Investigation of
Functional Units and Method of Construction
of Water Treatment Plants. Human &
Environment 2022; 20(2): 85-95.

Bduerlein PS, Hofman-Caris RC, Pieke EN,
Ter Laak TL. Fate of microplastics in the
drinking water production. Water Research
2022; 221:118790.

Zhou G, Wang Q, Li J, Li Q, Xu H, Ye Q, et
al. Removal of polystyrene and polyethylene
microplastics using PAC and FeCI3
coagulation: Performance and mechanism.

Science of the Total Environment 2021; 752:

1€ 133 ¢ PRI a)Laids «@)lgd § (W )9>

ohdjle (i) eolc olEibily alas PIp


https://jmums.mazums.ac.ir/article-1-20491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-30 ]

ulilSam g ,lgjj yle 3030

141837.

36. Tang W, Li H, Fei L, Wei B, Zhou T, Zhang H.

The removal of microplastics from water by
coagulation: A comprehensive review. Science
of The Total Environment 2022; 851: 158224.

37. Miranda Zoppas F, Sacco N, Soffietti J,

Devard A, Akhter F, Marchesini FA. Catalytic
approaches for the removal of microplastics
from water: Recent advances and future
opportunities. Chemical Engineering Journal
Advances 2023; 16: 100529.

38. Hidayaturrahman H, Lee T-G. A study on

characteristics of microplastic in wastewater
of South Korea: Identification, quantification,
and fate of microplastics during treatment
process. Marine Pollution Bulletin 2019;
146: 696-702.

39. Fox S, Stefansson H, Peternell M, Zlotskiy E,

Asbjornsson EJ, Sturkell E, et al. Physical
characteristics of microplastic particles and
potential for global atmospheric transport: A
meta-analysis. Environmental Pollution 2024,
342:122938.

40. Fox S, Stefansson H, Asbjérnsson EJ, Peternell

M, Wanner P, Sturkell E, et al. Physical

characteristics of microplastic particles and

41.

42,

43.

44,

45.

potential for global atmospheric transport: A
meta-analysis. Environmental Pollution 2024;
342:122938.

Blackburn K, Green D. The potential effects
of microplastics on human health: What is
known and what is unknown. Ambio 2022;
51(3): 518-530.

Jiang Y, Yang F, Kazmi SSUH, Zhao Y,
Chen M, Wang J. A review of microplastic
pollution in seawater, sediments and organisms
of the Chinese coastal and marginal seas.
Chemosphere 2022; 286: 131677.

Issac MN, Kandasubramanian B. Effect of
microplastics in water and aquatic systems.
Environmental Science and Pollution Research
2021; 28: 19544-19562.

Braun M, Mail M, Krupp AE, Amelung W.
Microplastic contamination of soil: Are input
pathways by compost overridden by littering?
Sci Total Environ 2023; 855: 158889.

Kouhi K, Abbasi Tajadod A, Hashempour Y.
An Overview of the Potential Impact of Nano
and Microplastics on the Health of Sensitive
Groups, Especially Children: A Narrative
Review. J Mazandaran Univ Med Sci 2023;
33(227): 187-201 (Persian).

PIR 11Se 0 113 . PIC o)lad «@)led 9 (w 8)9s

ohdjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20491-en.html
http://www.tcpdf.org

