[ Downloaded from hsr.mui.ac.ir on 2025-11-06 ]

ST 45 43 (5 pa0 g Wl 9 W S92 SV I paw O 31 Culd (o y
oledo! you

TS s ala 8 el (sugasans JalFplala suge < i s jusea

LETAE)

5a>;w6ﬂg slge 3O dj.b): 3l 40 al«fnjfs« oslaul 61\‘:‘*:'5‘ Mg 3L Hldae 5% 3| g .L:J‘,S): tAo R0
o|}:ﬁ3w§,¢,§f)|}J:J_LU'T:),A(PVC)w@&d}st};,”(PF’)yﬁM&?ASJS@;')LR-L;TL.J@\,;:&J:”
ijl.wj(_)‘j»\&.«:ﬂ.\;b\\;‘joj&.ﬁ:‘;dﬁb4;33\“Lgb:):(dsjng)cr);cdgéfﬁblfcgﬁ)&:i;w&\}léw
L3 5 dlis WHO) Cilag Sle Olojlu slas seiny 5 (EPA) 1 6T Cs § laes Cli

& S A 93 0l 53 O 3l o 503 it Sl b e & S 4S5 SPVC lad 3 o 0ln KL sl
() 5 () $ls)l8 (o 5 PP 5ECT 55 58 ol St Oljoe e 3503 39205 (S0l ine sl (o)leT i 51 ad ) L
Sseiny 9 3kl 4w a 51(Q) 4,8 g PPAJ‘,S;:JQL‘.:»J':JU:MKQJA): 25 5w WHO (slas sain, s EPA
B3 F o
.\.;3)35.\9.-JJ:.‘SQ))J,;M@\f.\;fbbfm@»ng;f&\géudjjjioﬂ‘tﬂﬁi;mbt;)‘@@jb.:‘5;4@‘4‘3
Sty K Ol b lals &5 Sl ealizl pde 5 oS § 5 i a3 ol ey g Sl e gl

255 s

S oy S (S s K Sl 5 O ST Svo3lg

i 4ln £

AV callin s AN rallio L
Job 30 olewsds dlgo cpl (B = V) 23,5 o by sluniwdly doudo

il ke g 008 i ladg) Sl le;
odg) ol @iy Gloplum Clilds (Y F) 6350
55 Sl ki)l lasme 1 oM (08 5 VLl da 257
O CaiS S35 o STy (ol itz s STy
Sewdly sladlg) 5l (Permeationdsss .05)5 o (o

Mo Goh spasl sladg) oy jsb 4 g (syedy dlge
5 oeSd xSl pshie 4 o5 olend dlge (o3L;
g oo 03938 ol & gplllasl syl st
ol olend dlge opl cdib el g0,l8
5 Louad S, (S sleaiScuws  daesuS ey

(Ugmo 00w 99) o)l cyleduol ¢ lotunl (K3 pole olSuiihy comsj e lisind 38 o yluiiils =Y

Email: mkhiadani@yahoo.com

Oyl lrgeol (ledol (Kb pale oKl g j lame Cliudod 3850 luisly =Y
Oyl el (l8ss (o ol gas e cubligy (pwdine byl olid,lS —F

vy

\YAQ J:.:Ll/rj,w e)Lo.fh/ri."h Jl/ D (=Uz Qu?a:dd:u

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-168-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-11-06 ]

S s N s o S5 0 S I K I i e

ke ‘_5)15 dl.tbb.\....fw )i.’b 9 éLQ Oy Sl g uv
Unplasticized glady I )b g powadls couudS
PH &S cél > 5 cals,y (UPVC) polyvinyl chloride
50 5l oy Splee Ol 82 lej 5 TDS doo
ail b agalye « 503 Gyl 5l )b sl beasSews
5 &8 (o Galee 3« (UV) Ultraviolet jian <yl
slaaods ) Jods j0 s o inli8l ) oaiScus K0
I dlge cuts aie) D S e by guiss
ol 04303 &l Sy sl

dae YYFIFY dgus WAL Jlo LL U kaol oy
@ ag b piomen (YY) Cul a5 1551, A
s 4 PVC clady) 1 odlizusl iy Jlo din b a5 o)
3 ol @i e oS itio o glacoladil s 1y
3 eodbs s o9 Jghite ladal jae alex 5l g n e
395 1) cul PVC (lady) i jl 39390 (clalads]
G 9 Esie Mg L9y 4 Colis b (izman a0 VO
JB 3 98 5 addS Jlo s (b plogndh sy
I s Sub glaoleil el sy ol
ol oS il Glusncl s Ik cleds)
OYgame (pl g0 9 Ady 4 doy L & cwl Jb
4y Jibe 3 iSAg o gl 5l eolazl 5 gk
slbsMe BB i) 5l 3l sladlgd (3Kl lgie
Lol LAY )‘3)95).3

5 PVC lady | sy oozl 4 colie L
2bj Bk il g olpl NSl g Ol o 3 Glaguik
s 3929 PAS 9 Olgn l (lady (B Ay (g
Jeis) 5 SRSl sy 2 e SS9 S
dao il edlaiwl o 0 Y gae pl )0 SKiw @l3l 3
Bl iy o il o5l slaS933l 5 g el Al
S5 g plnl pas g 0pd O L gl s plos
4 $r9pe (S Ol slaclatsl ) odlizul 3)90 (slaaly)

oy o0 sl

WAL 5ol /g o sled /o o/ CoDs o5 Sl ales

o) oo (o318 SYLasl 5 b jiig jl (Leaching cuis o
3909 Cope & Olgiee |y s (A) 3,5 o0 CudeS 55
iy yms O] 9,0 4 ladlgd 5l ol dlge 5 cliels wuljlé
loosYT 5 il lise il o Slgie &S dge
) 235 hpan ol o ]
i 53 (St dlge ) T slge a5 S o &
@ Sedly Wy & Syge 0 Jy whiee pE olj
s SluS 5 (g3loalj] Sl dly B &0 55
52 (lesd GBS b o pluidly dmosiSeust)
Bgu go sdligs lyble conw i 45 0 3131 dlge .3 )l
(B apd 4 e St g IS8T Jalse S0 ]
dg03 0yl Lod g YU 5 onileuBl S e 09 YU
0
Culd Camg g e omd Co S9US slaadlas
dapidy (wizmen 5 (Sgb g (Setdl s slady) ]
Gun 45 Cul 48 plool Gl (claand o Lzl
A b g ol 039 JI dlge i awyp gl sdes
13 S B3T3y St I35 s sy 4 S anllas
5 Lasheen.ss S o &l jlassl 4 ol adlee dcbl
) lge ) (ol Bl o i) 4 (1) S
o Cad g Sl PH wile Gl cuds” byl
gl el 5 e slodlil Sl 4 k8
(Polyvinyl ) jae jeiS > odlatwl 5j9e calise
(055195 ol 4 (Polypropyleng PP «chloride)PVC
Caud 9 b g PH 09 8L &S a8l > 4 wilasls
9 PH (39 b g il o Slilgw &y yo)l8 (oo
49 050 oal 5 o Gludlil Gl e cLlS
Sril oot U o3lJ8 al (cladg IS sk
oyt gl PVC (ladlg) 5 O cuis” slayal)ly Sl
sl opyiaS” Gy PP sladlg) 5 oy il
Wb adbe 4 55 (VW) AlMalack i ojyw
Jelome clials S g Lod PH wile O cas ol ol b
dndl paitwe il o (TDS) Total dissolved soilds

Yv¥

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-168-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-11-06 ]

Q\)&A}&:JL&)A:A:-

O slaatons 5o suliial o) se (S sladd gl 5l ol o oot slaellie ooy 1) Jgan

e o eSS

(\Y) ol Osos 4 ! 5 oo JlE

(\Y) *CPVC ladd sl 5wl Ui s e 50 JEBI 5 UV w436
(\Y) CPVC slael sl 3wl (i s sosb 50 JEDI 5o sy 52 aadl 530
(Vo) CPVC slaals! 51 sl i s yo 53 50 JEI 5o O (&S (sla il 50
(V#) T 0508 0 PVC sladl gl 51wl Ji g 5o 5 50 JIESI

(\V) 2 PVC gladd ol 51wl i 5 5055 50 JEI (s 50

(\A) T a9 0 oa CPVC lad sl 51 5 S 55,155 5 a 585,08 )
(\8) T 558 0 PVC lad sl 51wl Ju g JESI e

() s&aledl 5o (T ulge s b5

(¥+) T S909 0 Llsgid sy e 3T Slar sladd gl 5 Ll 5 K15 ets
(W) ST sl glad sl 51 ool 5 o @ 3lwlsT s S35 Jalse

(V) alse pos 0 s s 5 PH 31 a5 s 0 PVC (slaed sl 51 IS i 5 caith Ghal381 ey
(YY) Suol alge 5 Gl Gy slads) 51 () olse cuts

(YY) Goab eVl Ladd gl 3 can 456

(YY) ST oaos € sl slad sl 51 18 T ols 5 Jlaw)

(vo) PVC isladd gl 51 sl iy JERI s it (a3, s e 580

(V%) CPVC sladl ol 3 pew cnitis s Law 5530

* Chlorinated PVC

9 PVC sladly) wigas iged o s | g g 1l 2
O Sl Culs s polaie 4y 3,5 dnes Jlaid g0 PP
Bl 3 ole dw e 4 ladly diged dadly oyl
o3> )8 e Gl b alie Clasuie b Of dgal sol>
Hax g b ool )3 adlllas )90 (S 318 0lie g 0sd
aps ol JS ol gy S spSefl (sl
oo 9 Sl bwg 5 ean Bk 4 badige olesd
25 ICP ol%is gy l3ld o
5 lodiga 2 39290 S il 5y Se il car
J4 (ICP) Inductively coupled plasmaws jl g
35 eoliwl Varian 710-ES
B Gl 4 dadg) ons Cleol sladiges I G ya )
o b 4350y (oo VO o S5 3 g b p)S
S9) 2 9 03938 Lagle oyl e Ve e o 4
b eyl g &5 Sloj b ad ooy )5 b sl

YV

Lagdis,

9 S0 £95 S5 eedl o Jie (gwyp polaie 4
=Ll>).o 5 ‘Lta(j Cal O‘)'.:A O g J)L,o J&‘J gi @Sc\b]
§ 2y e PVC 4 PPy glgl & bogyye cledl g
M g Ol usige <855 i dbgyye slaglojls
ool U398 5 48 oo 5 olnl il ool 98
D pliS o J) PP g5 ¥ pgd alopo 13 123,55 gl
ui 31y S ealaiwl dy90 4»{5 PVC dJ9J &9 \ ¢(<‘u9~
43)5 Sl (45905 0) 6 PVC dlgl g5 £95) 5 (45905 0)
a5 Y cdlg) diges i 3] i 3y9m (sl plll ol liie 4
i Sl Can diges ya jl ashd G b el
s g el ogasin 3 Lo badly) 3 i s
Lol o opSiw b3l cuss e (s pS05lnl g s dsla
4055 5SS laee glod

\YAQ Jﬁlg'/rye)w/r&.ﬁ db/um€%Q@>ﬁM

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-168-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-11-06 ]

S s N s o S5 0 S I K I i e

I om s SS9 g pSojlul ole po badises PH (e
5 &8 (S5 55y pgadlS ey e cale Y093 plosl
S50l ICP oKy bawg badiged ) 39390 pg,S
gl Olie pSojlul jglate @ cunl S5 LLS 8
T 5l liges a5 2l T Wiged 53 oS cllé

28,5 )5 56T 5,00 ICP olS2sd Lauwsgs 35 2l s

sl

wilizeo glodigad jd (puSKiw Il i (050510 golii
Bged 3 dgge S OIS e (pSojlul gl
ol 0as &)1 (Y) Jgdo pd calises sladly)

Oy Ol)’,,o u*-ﬂ“’ 3l ul“-‘ Anova d)l.oT ).JL»I @L’
2 38 o 555ke o PVC dyf digms 5 5250
i o () 5 (o) SIS 5255 PP 4 e
iz 555k () 465 syt PP A 5ai 55 53,
(<) 9 () o) S g PP sladg) diges 13 pg)S
S5 55 PP Al dige5 g0 2 olf oljzn e 5
2 Gl gyl & Cand (gl me glas glls (call)
G905l opl ol i e (o)l gae gl 15 S5 590
ol 0as &1yl (F) Jga po

Sid (S5 b Jgloee oo 5 Bgie piy B 1 )
Lo o6y del yud e Vo dm dls e > by
28l debdl ud s (Sd5 U abs o pl g A a8l
sy ad Lol Ll ol i Jee Ve an als g
J O R R I U P Y
doye gl il il il le ¥ B Y 5 58 4 o)l
@ baiged pan B ad )15 )L T U baige 51 S5 il
an Joo Gl m apd Ojpe il b
oly blo K1 ) oolital b ox sl slaygmmiluwges
(Blo by gemilowguw jous 5 s g 0ad Blo FY o)led
odilu) w2 4 5 Sygleen e VO- 055 L
by poyS 5 &b (S «s9y poredlS oy e g A
(YA) 15,5 (5,:55}\11 ICP olS>
gl | S @l culs e (6 puSojlul jglaie 4y
g by i) Yo plie 4 ad O 5l e o2 Lt
Yoo ,@?)ag\/AﬁquT}ldm)lmw
asy, (i)l )90 sladly diges dax ) (o) Lo
Wged 3l axad S b 18 g PH (6,505l 5l e g 00
it 3 oling il b ol o 5l 0 oo 4 Lndy
Ba5 6)lSS sBiulel e (clod ;3 ol dw e

(! pSabss 51 ayS(clae) Slide slaad ol (9,59 (aSiun O3 Gl jae (5 yaS0 jusl gl ;Y Jgua

e pIS Jsu ey parodls e uSiw B
G gad
ARVAR /¥ \/F VA/VY < JAA Y/AN (call) Gl LIS guul s PPl
Y/av Y/AA Y/-Y Yo/oA Y /A (o) BlaLK sul s PPy
-/¥4a o/FY AAYARY ova/o -/YV \/EY (o) vla,ls cud s PP
\/PY \a% Y/AV P \/EY Y/AY (o) BlaLK sud s PP
- /¥4 V¥ VYO £l00 1A Y-YA S PVC gl
-0 V¥ AR VIYA -/¥¥ YYYY »PVCa,

Yve

WAL 5ol /g o sled /o o/ CoDs o5 Sl ales

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-168-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-11-06 ]

Q\)&A}ML&)A&

ANOVa 4 jbss (s Lol (90T alis ¥ Jgua
Sum of Squares df Mean Square F Sig.

Lead Between Groups 52015918.342 5 10403183.668 43.092 .000
Within Groups 5794098.577 24 241420.774

Total 57810016.918 29
Cadmium Between Groups 7.337 5 1.467 3.336 .020
Within Groups 10.558 24 440
Total 17.895 29
Zinc Between Groups  1342792.224 5 268558.445 90.619 .000
Within Groups 71126.510 24 2963.605
Total 1413918.734 29
Nickel Between Groups 385.312 5 77.062 1.061 .406
Within Groups 1743.469 24 72.645
Total 2128.781 29
Chromium Between Groups 80.229 5 16.046 7.236 .000
Within Groups 53.223 24 2.218
Total 133.452 29
Selenium  Between Groups 1641.028 5 328.206 2.873 .036
Within Groups 2741.535 24 114.231
Total 4382.563 29
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A Study on leakage of heavy metals from the PVC and polypropylene
pipes used in thewater distribution system in I sfahan

Hamid Reza Tashauoei!, Mehdi Hajian Nejad?, Mohammad Mehdi Amin?,
Farham Karakani*

Abstract

Background: Various chemicals are used to produce polymers ,leakage of polymer materials over the
time , can cause health problems The aim of this research was to evaluate the leakage of heavy metals
from the PVC and polypropylene pipes used in the water distribution system in Isfahan.

Methods. Four brands of PP pipes and two various types of PVC pipes were analyzed in this study.

Concentration and leakage of heavy metals (lead, cadmium, nickel, chromium, zinc and tin) at 20 ° C were
measured and compared with national standards of Iran, US Environmental Protection Agency (EPA) and
the World Health Organization (WHO) guidelines.

Findings. Mean lead concentration in used and new PVC pipes was higher than other pipes and there was
significant difference between these two PVC pipes and other pipes in lead concentration. Mean leakage
of lead was higher in PP pipes produced in A and B manufacturing plants. Lead leakage was lower than
Iranian standards, but exceeds than EPA standards and WHO guidelines in PP pipes produced in A and B
manufacturing plants. Cadmium leakage from PP pipes produced in C manufacturing plant exceeds all
standards and guidelines.

Conclusion: Inappropriate plastic production process increases the possibility of stabilizers and
plasticizers releasing. Regarding direct relation between use of polymer pipes and consumer’s health,
control of pipes producer by related institutions is proposed in accordance with make changes in
stabilizers and preventing application of heavy metal-based pigments to overcome the mentioned
problems.

Key words: Water, Heavy Metals, Metals Leakage, Polymer Pipes.
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