[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo
RTLR VE T RUAVI RVERN Fe 4|

FY LY Slao AYAY 50k pow o,led (o33l 090

. Jaﬁ'%“%%
Available online: http://ijhe.tums.ac.ir _3\\\/ ;
d"’:"‘h 9 jg: Jlas %““o%’ /@x\f

%, 2
" Of Enyiron®™®

L€ 90,5 30 o g ogua (o Wl 1 pw et Sy 2L
aloaly sl sl bls (o

srsilans S g0 Gladlhy upol &bl aglans TGS (e (5 polig0l e o2 0
olnlplsaly (olaaly (Ko pole oRiils ¢ o gomasls Olibass atas -)

Sl lanly lanly (Sig psle olKails wedl sl )| iz 35 e -Y

Ol ey (DS (S pale olKiils ccublagy caSlisls dase Clilage (owdige 09,5 -V

Olrl ez Cop oy Cup (S pole olfails (Lilag pyle Dlidos 5,0 -F

o dS> -l o ol N Ll
Q‘}Ejél.usbl)éhgsbASlebg)Q,&éoyinﬁ&&QhLé)ujb)fid&SWJ Av/+b/+# :wlgt)éé{)u
G bme 10 ez Cumex I cod Sl G ol b 0 Sipl @ az g b atiie (e AY/Y/YA oy b
9 (Hg) 09> ul;ls )l L;.Jld LS")UUQJ'“ ).:.:- ;i«.u) L:Ala))| RV Li axdlas u.v‘ 1 .‘\.».»5‘50 t;‘») ﬂV/’V/’T :‘_y))-’;\# @)L’

s alil sl 08 sl oxhw slalé 5 5,5 0 (CU) e AV/*A/TA sliss! &b

3nslel 3 4 ol hasls b slagble L 5 55 5 (6 paises A hg, 3 Slga
a>5i b g od &, 5 [CP-MS olfiws @ ladiges (Cu g Hg wlils clale yad cp> dadiges
U (HI) ol yor pué oz asls s (HQ) ot cas cosn] cavsas oil3ls cdale mls 4
A dwle 398 I3l 5
VLS5 s o505 gl e 3 ogz yhs o e 45 ols i anlllae gl aazdly ) - .
PHQ o 959, 3 VLS55 6l 056z 5 oo sl slas S (IS pb 4 ool Sl S e S 2 07 sl 0B
>HQingestion>HQdermal>HQinhalation OBsS ly s HQingestion > HQ”HQ, tion clasly A e@liolb et Sy
S5l S VS5 5 (5058 sl (HI) il o Jhs a3ls o8 65, HQ
O
e 0307 Sl Glaiiul (535 (sl a5 ol L Slad S (aSld ol (g S A
b agzlse (ol oly (Slad jous (VLS )5 sl 0 &5 (S)90 50 Sl oge 13 L agrlse Lol
(HISY) (ol g ) 78 ol o Sl Jain ol Jlo 55 el 5 590
ol tJ oo 60wy g5 (S Sl Sy,

hossein_kamani@yahoo.com

Please cite this article as: Moradi Baseri M, Kamani H, Ashrafi SD, Bazrafshan E, Kord Mostafapour F. Non-carcinogenic risk assessment of Hg and
Cu in streets dusts of Zahedan city. Iranian Journal of Health and Environment. 2018;11(3):391-402.



https://journals.tums.ac.ir/ijhe/article-1-6089-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

i Ol alax 5l 50 e OVF AY) 09— o Lao g
o)) adis Llws glizl s olabd el o a8 ol
oS wibe ($3938l Slge (lyiedr (pizmen 5 (S e
Sl polde jo 38 (1. (V0) 0g—i o 00 54 my> g
~—ialST o 5T Lol sliz 5l g 005 (6500 s sy
S5 335 e O] 99105 45 sl (yilimsgo g (talS
o 3 ol (oo 5 polite )3 (Jg 998 oo (Sl S
Slacs lom 5 4l 5 05 (S0 ol oo Coagomne 92

OF ) 098 o0 H9idy 5 (gmdis
L;ojﬂ D S s 5065 00l plol Clalllas 3.b
polie (goes f O ygo w ol,8l ] siis S Sl
Ol 5 Cews 3 98 @b Sl ke 995 ) (e LB
b (o s GBS S 4y g S 0 395 3l
8 e Sl L Cagomns (220 4o oy hno
pg/daysgas aS 04— o 035 o (VA V) 05,5 o
Sydos Bras (095 g Jyers jobay SISV -0
St IS a5 3,90 (sl 1,55 51 S sl (%)
Sy e 4y Lo e (S Blagy SIS 2alS ae o a8
5 ol S 5 i Sl sgmg aiiS e cudled Ll
S Glgre 4 S o S Slls 0ezg g0l Sl o
V) Yo A ol 00 ko (6500 dapms S Ll
VoVF Jlo )o ez G0 052 50 Gt 0 o5 lasllhs
@ oogll a4 SLLs JLeg o 5 as ols ylcs i all
Vo U aliole s Olplas cioran cul 0w Sl5l8
@l olge B man @5k 5l o BB w5l i plp
9 p9eolS poatles (59 e ep9)S o 8L )3 4 bogy e
Fae 5 0955 4 boye PM sl Goyb 5l s (lsenil
o VY Jls o o Kea g Tepanosyan (V) el
5 i Sl ilagy Sy 5 ool b )
Al ol sl 0 SogSage VY Lo SLS
S ol plis sdlagy Sy (ob,l adlllae (pl jo oS
Ftin G055 sl @Ol e f ot S095 g V- F
Aoz 51LYY) el oo glwlis HI> V) ol mla s 5

Y4y

e I3 50 o b Sy (2155

dodio

15 g e ot lmoaiy VT 51 S S 8
b st )3 (6L Comesr 45 998 o0 Cgmo ( pt— (bl
e 908V )) axin s (ol b aglye (50 5
G A Lapzms slo Fodll ppo Jole S lopbls (<o
las daa 10 09290 OIS gy (Sl ISt a5 ol
O 3l ety Ll 5 b 5l ol 0390 ( Sloi Lo
Do« Sojelom am iy J e DIl ol el 0t
Omed & g M (b banzme 50 (S pdy et Cnol>
Sb—d (o L 93,5 30 SYsb ey ue B s
9 Wgdos phmail )ly SI> 3lae OIS Bkl 5wl oo
Ol gD 5 (38l Sl 2 6 Al Gl )
Oy 04,9 5 Bliazwl  ciwgy wled (F ) i35 alys
aelbl Ol g ool (138 ol Brmn Lt 90,5 GLe
4 e D318 5955 (ol (6l yrane (S DIl 45 0341
V-0 F) s Gl

oligS Ol 31 slls wijle a5 o Comle Jdo ay (K 318
aile (S al3leaniie il cadlu p Sae aily g o
@0l Sl ghls SIS 5 U5 4,8 oSt e pos
5 0567 10, 159 spwizagd wile (318 5 lolb s 2 s
A +) iz ol s e ST gl fs Lab o
b oS cd (o ol (oo 5 (S0 05
S s 52 50500 525 Gl 0 T 5 (5518 (5 yate
WDluls (ailiem ol Hlasl mlie (o yiege § Sl coms ]
ool Y Slauld 5wy (le—w 9 Seel i 0l
S Jed 3l e lss plILT dacss, e 5l clinsgnys
499)9 5 o B AT WY el (Lo slacs g
S35 7o (e s Wile (o Bl slace B o
oSS g lpt @il o PSS o 2l Sl
2)lse 3D (S5l pians (S0 a3l g 55 505 50 Sl
Slml) (c2)l55 s ((adS 0l ol )b 5 (652dS p joi
0902 )15 oo ;3 (SdsS g Jleel cglriil gsts 2)l9e
al Sl ciusleys Jold (g Corons s (ine

e Al
19V oty /oo o lads /@)l 0 93 /%ﬁ J
;

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6089-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

015502 9 (5 poli bl s i o

A o (0 MM S F e o3lail) YO i L S
USEPA 3050B i, ;| Ladiges gouwl p—in oy
ol gl ul jshate 4 (g (ol 5o 45 98 5 soliiul
(539 Sommss b S il ML L diges jo 51) g dadiges
Lgle (V+F) 559 Camas b S0 S ol Ve mL 5 (V)
S0 C o)l >ar0 oYhoosay o wgas
YML laiges 5l plaS 1o a5 o 0 5l o g B0 ool
Sy ki Lo adigad 5 03,5 BLS] aig ST O]
g 03gy b 4SS 5l ey g Wt S (RO W)
Sl e 5l ey ol oilw, YO ML o a4 ¢ jlaiie O
Inductively coupled plasma ol$:iws l osli il b
lddigad ;o s g 0guz ol3ls clalé mass spectrometry
2l CuaS i8S Saz (Y5 A YY) o o, Sojll
adllae 5,50 S Ol3ls cdale (Coro  Cd0) QL&.,{LA)'T
plsl 1S5 5L 50 b o lasbinl sladisas g baaiged 51 S5 50 50
A

(Exposure Rate) ag=lg0 oy 30 -

VL) G e clilis uilsT g sa s ] Joss |
Sy 2l Stz (VA YY) il (o dnsio g ouocte
Olie (V) 20 ooliiul 5355 9 (VLS )5 s (Sl
Al )50 4 a5 09 oo (e Aillg) 590 Su L aszlge
@) 4zlse Sy SIS 5o Bk 5l paie 2 Gl
G yan () s Lol (sl e 3, 5l 8,815 555
59,5 s Blaazul (@) /Dy i) JbE 5955 priine
byt iz @) Dy pion) s 5 0L Bk 5l e
B glaanl Gosb jleser sl s D) sy oled
ods Z8l ) 595 5 9 yeS (0 48 (Sogll (om0 D)
s ¥-) Yol Lawsi (398 (6o yomns 51 S0 p2 a5k ]
YA YY) ol

Ding( mgkg~'day™) = (V)

IngR XEF XED

x 107°
BW xAT

C(mgkg™") x

: 19V july /pgas 6 jlasis /s jL 695
. 2 3 SLLNL]

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

yay

U Sl Sy @bl olnl e et a8 Sldlas
o Ol 3181 UL S 558 5 oS I3l |
o, Lol Y10 Jw ,0 ol 5 s Keshavarzi 4 glaallas
ol s cogem Sl Gliiil 4 ol (it gl wgas
Dehghani 5 (YY) coul 5055 j0 K Sl3l b agalge
Sl sl sladaly 9,50 3 VWY Jlow po ol 5
S 5 s Sy 55,5 53 e Sl
33 ok Bk 5l 550 2l e et Sl oS sl ol
olaaly i 0,5 o Lal (V) sl yolie pl 3l yiios (lS0eS
S “0j9) Cmmgio slaol” (e slask 3929 JIo &
IR G s L 59,5 10 09zge (Sogll il cos
ST slo S5 53, 7 aallnn il VF ) 0,5 o
)l pe a5l & ot gl JLe 905
Sl sl (6L ol 5l a Sy (64— bame St
Sty oyt B byl anllas 130 el s 55 5 L
9355 )3 e 9 050 e Sl 51 (AU ol e s

el Glaely el slagbls (e Le

o 59, g 3l

aigas U1 5 (5,1 yraiges -

165 39 il oxbaito iross anlllas 5y aS aslllas oyl 4o
Gl 5| s L 55,5 Aigai Y sluws V¥AF oLs
Ll ) aiged O ailate 1 50 b il haaly b Calizes
cunlo ) m? el 0055 gyl b Slai o a0 dalaie calizee
Sty bglove digas S sl (pog0i bgloeo il Gy 5 0
2 AYD V) el Cwdds S po dig0d YO fgemme ,0 45 ol
Sl s paiged pogdle ctine; Sle (i sl anlllan
s lably, C oVl 4o g 4 il 3l il sblis
8l blod 5l g wogs S99l aie g4 e 3l Cov 4 S
Olyie 4 4903 0 09 (64 ablaie SIS 4 4l (clidiyas
() 9 ()13 iged ey gebans 51) ML Bae 5l e 5o digd
iy O3 wlRigley] a ladiged JWl g 5 ls paiges 5l o

alwgs o Olyd g annd (LS Gbla w), S aile


https://journals.tums.ac.ir/ijhe/article-1-6089-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

; -3 o )
if (n >30) UCL=X+ z%x(ﬁ)

, _ o

if(n < 30) UCL =X te X ( \/H) *)

Gl ool = 0 oSl =X S isle ,eSF 5 0 SYolas o
Jaie=Z alY (Ve | bl mhaw) -1 = 0L s st
YL o> = UCL 4 t-table ,lo_as=t /Y Z-table
i pd Sy (U 5)1-
(Non-Carcinogenic Risk Assessment)

Sl s Mol S5 b ool s Sy b))
oled 398 pundii b sl ol 25— o et i (HQ)
(030 8230 390 p 4l alise (6lo s Sl IS L (D)
VYY) (Y dolae) 0l o s b e RED)

D )

b b e 2Bl e Sl S S Sl 6l
(ooled ilizes gl s JTHQ gozr ol 3 )b 5l Copror
@bl e s (atlh &5 09h o bl 18 50 sl

(YA) (A dolae) 04 oo 0awals (Hazard Index (HI))

HI = ¥1HQ »
ol o et Sy Jloizl sl S 51 eS HI o 51
i &S G yg0 50 0,05 0925 (Sogll (om0 10 ez o
3 b SIS Cl (S il S ) i a3 (]

V) asl asls 0g2g oyl juo e I 3]

basily

digos 53 (o g 0guer il -
Jolts a5 1y i Sljls cale (g )lol oy V Jgu o
05 dainS ylae Bl (Sl caals GiSTas (| Slos

e I3 50 o b Sy (2155

M)

InhRXEFXED

Dinn( mgkg~*day™) = C(mgkg™) x BW xPEF xAT

_ _ )
Ddermal(mgkg lday 1) =
C(mgkg1) x SAXSL;SVB:AX’;SF XED . 10-6
\p)

Dvapour( mgkg_lday_l) =

InhR XEF XED

C( mgkg_l) X VFXBW XAT

&l—) & ,—as 7, (Ingestion rate) IngR : |1 s 4
() Oe- (mg day?) YLS,n g Yoo oS
VI# o S35-5) sliiisl &, (Inhalation rate) InhR
Exposure) EF «(YA) (v- am® day™') YL.5,5
(F+) OA- (day year')) ag>lee L5 3 (frequency
9% o5395) agzlge as (Exposure duration) ED
(Exposed skin area) SA «(Y-) (Y (year) ;YL.S 5
OS5 5 YA+ (5355) (Sogll (yme po gy el
(Skin adherence factor) SL «(¥:) @Y+ (€m?)
M) (YLuS )5 5+ IV (B5055) Sy (St ;551
Dermal absorption) ABS «(¥+) (+/-Y (¢cm™ day!
S| 55 4 yolic don (gl twg o> 551 (factor
Particle emission) PEF (Y1) /- ¥ ol g/« )
) e tm? kgt @l sl e ss6 (factor
VLS )5 910 5065) s (59 lawgie Body Weight
,9—=5 (Volatilization factor) VF «(Y4) (V- kg)
Average o (V+) (*Y#Y0/F M kgh) og> sl )l
s VT x5 i85 58 ey oSl Time
Ded e aid S a5 (V) (YPOEDX(day))

el 548 Col Ladigas 5 s 5 080z ol clile .Sl C
Olaabl (Vb a5l Jgine agzlye 2S1ax" o (ol aslllas
((Upper Confidence Limit) UCL) . 55Lw a0, 20
(V) "o dloe oy SVolae G4l 5l a8 o ool

e Al
19V oty /oo o lads /@)l 0 93 /%ﬁ J
;

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6089-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

015502 9 (5 poli bl s i o

O O3l Clalé 4 bgypo polio gybol gl - Jgur

s S S el wdb e e gfl. | SO
mg kg) o3l
Ard Y/a¥ /%) < 1O¥ YI#N YIFY o+ DANd 0gu>
AOY \/aF fIANF /¥y \alias INZAR! AYA YY/£4 oo
lallias 3l b (NE K" i 505 e (Sloo dunlio Y Jgor
& Hg Cu Sy 29S| o
Y - ARVAR e g0 8 oSS
on s : L2955 ezl olalse
D) - Ve IYA e S Ll YIS
9] - \AVANY plimdlogre s
Yo) - Uy - Lol 550
) - YYO/- - e go S Olell o)yl
Y) TN ARZART e g0 8 Oyl 3l s
%) - YAYIY# obls s olpll ksl
QL)) - ¥ /0¥ S Olelsy g
%) of+0 YA/« - O SBsd ya8 olas
V4 \tZAR e g0 il oyl s osl;
R VONY Aoy g

ua}bwawwbmw5opks‘f¢er>bﬁm
)oQT@.L:jJmTwogwjo%ﬁsjoﬂdlﬁHI
oals HLaS Y Jaaz 0 a5 ol yled .l ool 11T Joo
Qx)‘fﬁmsopfaud‘fHQ U&Law‘o».\.w

2o (HQ<Y)
P gogz ypaie 9 o 3l HQ (aslis jluie o pty
\’_‘)05.:_? u‘)l_7u dLMM‘).._Mde)Ja)‘ ul5.>55 09;
Vo) Slos e 3o ybo 5l GYLLE 509, 5 40 5 (V/YFx
Bliczinl coguz 3550 40yl o 09 05 4y 3laie (PN Fx

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Y40

A GGl L 55,5 0 a5 was oo LAY Jgur mls
Ol 5 ol ogez 4 S (g i CBle Gl e plaal
2,18 g ) Cannd (g s cdale &l s

L1 addlas ool 5l alol> cdale (Sl awslin ¥ Jgoo
@ axgi baas o plis Gl bl L oldlas s
3 i plaaly o 0 09z I8 clalé (Sle ¥ Jgor
el dipey SlE g (e (SB9S p25 40 58 (nl e
2y S -

&t e 3T HQ ol o o5l oy Sy b5, S


https://journals.tums.ac.ir/ijhe/article-1-6089-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

YISIT g s 50 (197 (210t & S (0] s 0
5535 5 SLS plidl )0 dgae pns dbill 55257 5
Lylog glizl 5 obabad el o 306 ol ol it )|
39581 Slge lgie 4 rizmen o (SiwY e 5 cl) 4l
S Hg cble (Sl (10) 55—5 oo 03,15 4 (p,5)
YL clale gy it aney Clalé @y S ploaly
Sl sl siile AliSe glie Sl (U Wlgi o0 09—
«logazr (sl Syl i sld slacaeY (lo—u
AY A1) aisl Slis sk o eSS, v bl wlige s
ol e 51 a8 laml s addllas 550 l3ls clale (YA
el 45 (V8 Y 00) el ledol 5 ol o5l o I3l
Ohely el 5o leS Coio g Comaz ) (A6 Wil oo a

b Gledel 5 old Gl sl et 4 S
313 Lt s 5 080 318 ol HQ oLy sl gl

(S Gk sl aglye (VLS )5 9 (L5395 09,5 93 52 548

e I3 50 o b Sy (2155

a4zlye hol s (5355 05,5 0 (HQ | ) o5 1
oo 8l HQ asls jlaio o ity 5 ol (SoglT L
505 QAR )T VLS ) s ole s 3,k )
505 VPV )+ 0 VLS 5) s oled ATV )+
OEEx VY VLS 5 Bliiil s s (AISOX V-
B9 GYLS 5 9 5055 09,5 90 ,a 40 (V/0Ax V7V SagS
50,5 ladiged )3 a5 8L, Gl oo ¥ Joor w4y Lo
Sy pals jlade (i laaly et s SLLS ke
05,5 ;0 (VIAFx Ve ") 0gu> a5 bogs o (HI) 50l s s

opmdlhAHIs_i_Mu)yl_mjlmquJsugoss
s VLS 3 05,8 45 (FIF)x V)

- .

JUIVISNY aJlUas S 50 ).&»_w/ Ql)‘l_é cdale u,..f;L..o awolise
Cu clale u..i.L..a as sl ul_w_' Sladlae plw b Ql..\.cal)’

agrlgo alisio (1 pmno 32,0 31 o g ogur 51 HQ yhas a5l g HI a5l polio - Jguor

W 09.’.?
- YL (il YL (Sl ol o es
& A . S (&= @9y
o oS O i o y0 40 RS O i S0 ;0 40
(Obsab! (obaed!
AIVA OF/F A3 A YISy -I0¥ bl . Sile
(A X)) Floex )" L ¥oex et S G pan oje &z e 590
IR Vrexyo o Y ex e s oS (rage ez e 39 T
(FA XY Floex ) AlBYx Y+ Sl (yege g2 0 39
VEEx T AT BT VATV avex )T MAAx - 208y 3 Cane
VYox Y- ? ° < & & 5
x ). NEbx -+ Y/ayx \- VAVx N - YI¥ex Y FIVEx Y- gy e S
(7B A 7/ PR VA Y MEx Y- e Py Lo L
. x x X X X X SBliaial e yhas o oboss
= -\ -y
- . _ V4% Y- Y/¥Fx N - FIAY Y - g i o e
VEEx V- aex )T FiYox )T VYT VAT legx T . 2 e sl
- X X X X X & @‘)QLI‘)“')“‘)J"Q"L"
Viadx V-t aarxy s TR EN AT e T VYY) o R
LR ARRANRYis 8 i $loex V7 WA T vy VIVEx ) sy ke o o
(A PR (AR FIsTx N FEex V- e VAV Y- ET SN SURURSESIR IR T 00
FAGO T apa T ey g Sl e o
o o . - o oy s e
-f -y -f -0 -y K
- VOV ) - Vedx ) F/OVx - P - F10Vx VPP ) - ol s el
@
VP9V s /ogas 0lads /mas )b 0 )93 /}ggjﬁg Jﬂy
a1 Ol bumo bl sgs ale ol idg ju ole aoliliad

ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6089-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

015502 9 (5 poli bl s i o

ailed gdlagy Hhas sbwl (g i lame jo S Ol
(7 A9)
Y 8 Jlw o ol,5ea g Benhaddya ol sllas m s
Dehghani (fV) Y10 JLw o o K2 9 Chen ()
2 oL Kea g De Miguel (1) Y-V Jlw jo o) 52 4
55 (FO YA Jlo s oo s Men 5 (FA) Y+ -V Lo
S5l S 053 aalllas 350 I8 U5 ol 1, HT s
55 ldlas alie L5 ol 5l ol axdllas a5 Ws,S s l5S

=

505> S Olils cdale o W Foslail a asllas ol o
blis oo (gy5lae GLLs )L 505 4igei YO 5o e
e g 0,5 as ol jlas asls,y olaaly s calise
3)ly (She> Sras g (g led ( Slidinl yomme 5l 0o
(S piobidn o Soale s 4 jobiren 5 090 (Ll G
clale .Sl g ol sl 5 o ok ol 3ha
)H)Ou‘)bw‘w)gau&)‘)woiju‘)iﬁ
Shadl slacdled 150 samoylid ax pl aS o9 laaly
bw‘w&nb)ywjéfc@)uﬁdim);
Sl Glaal (5848 09,5 ;0 HQ asli i axg
Lg A.Q,>‘9A &51“0‘ o|) sLsile») B ‘QYL..S))J 05; 39 9 09>
Slaely el (o JLe 59,5 50 352 g0 asdllas 5550 30
v 5l S Sliole e yd s lade ol s s ol
3 b oo Sy Gl 4 ymie ilie Jalge 50l
JJo araS a5 13e ol o K Ol3ls o JT ol 5 alos
99 ool eyt Sy ndd axlllas cpl o o Coogase

ul_}.:l huzo Cublags ele cpozl uumgywnlcwhhas
ijhe.tums.ac.ir

Yav

S Sladiges L 50,5 50 o L ag2lge (Lol fnne
Ferreira-Baptista oldlas ;s wijls )3 coonl gon
Jlo yo o) Ken BZheng VY0 Jw o o)L g
u.>|)_..>(f\)\" 'Y Jl_..u)o Q‘)ls_a.(bjLi5(f‘)Y’\‘
LsLm).M,..A 6‘)) HQ ML?LA C.:Lu Ll 00— ool E)L_:
d‘f" (HQvapour ub‘.?u 9 HQinhalation d”f‘o )‘) kfgw‘
Sl slaciwl (8058 jo as ols lis axdllas 5,50 l5l8
A_:‘)JB L: (HQ )‘..\_5.4 LJ")"_“M") 4.&?‘5.4 61..0‘ 0 (OG>
Ly oS conl Sllllas guli el i glass iz ol
s Keshavarzi 4 (fY) Y- \\ JL o o, 58n g Fang
Qilgs oo yol cpl casals (5,155 (YY) V10 Jlow jo o), Sen
(FY) wil lae glod j0 0guz axgi LB o JLis Lo
Gerb 5 anllnn s,5e Sl3ls (61, HQ (a3t IS jsboay
oles (B355 a5 12 09 GYLLS )50 5l it (5095 095 5o
olie b 515 5o s L 58, 5 S L gty
995 Sl zy S
JPEON] PLEIWURILL S Y W AP VRIUET V-JRVEL SR TESURY

O,lg eyles o cws g S LI Le

SIS L Cogonme (Byme )3 yidin cinnd g ABLS ax g

CF0 FF V) 855 o )5 e
oS 05 o1 5l S HD Glb ps i Sy (o3l s
A 50 00 (6 y5lanx sladiges sl HI Jlade oy i
(Y/Afx) -
oK g Zheng s ogux 4 Gdaie (FIOVx) )

M) e 4 YS9 G0sS lp plaal;

JMie o i (e 5988 50 Glulge o o (sladdllas o
YN+ oguz sl 1y (HD Gl juo ot Sy oL
sl HI lade 51 a8 398 Jlaie a5 (VY) 0so,S (5,155
30 0gu uSibe Hlade aS > c il lawly el )0 0gu
ogr olalsr b o paie ol GeSils ) yiian Glaely 4
o8 sy s a5l ke 2l Jlo 5 425
Jdo @ csl (S oais] o Jg el HISY) (ol mlaws

Sae Ysb 5 Buile 5 (5 pdlias iz (s daess S


https://journals.tums.ac.ir/ijhe/article-1-6089-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

S0y g S
bl Olyie b Sliniss b (Gl (—i50) Jol> allie oyl
55 33 (e 5 05e2) e SI38 51 LU dlagy S
S ple olails Cgan lanly s b slap bl LE 5
AYOY oS LYAP Lo jo glaaly Sl ys ( gilags Sleas
(el Sleas g (S sl olKasls Cules b aS cl

el 00 Lzl ol ey

References

1. Dehghani S, Moore F, Keshavarzi B, Hale BA.
Health risk implications of potentially toxic metals
in street dust and surface soil of Tehran, Iran. Eco-
toxicology and Environmental Safety. 2017;136:92-
103.

2. Kamani H, Mahvi AH, Seyedsalehi M, Jaafari J,
Hoseini M, Safari GH, et al. Contamination and eco-
logical risk assessment of heavy metals in street dust
of Tehran, Iran. International Journal of Environ-
mental Science and Technology. 2017;14:2675-82.

3. Cao S, Duan X, Zhao X, Chen Y, Wang B, Sun C,
et al. Health risks of children's cumulative and ag-
gregative exposure to metals and metalloids in a
typical urban environment in China. Chemosphere.
2016;147:404-11.

4. Benhaddya ML, Boukhelkhal A, Halis Y, Hadjel
M. Human Health Risks Associated with Metals
from Urban Soil and Road Dust in an Oilfield Area
of Southeastern Algeria. Archives of Environmental
Contamination and Toxicology. 2016;70:556-71.

5. Alimoradi J, Naghipour D, Kamani H, Asgari
G, Naimi-Joubani M, Ashrafi SD. Data on corro-
sive water in the sources and distribution network
of drinking water in north of Iran. Data in Brief.
2018;17:105-18.

YaA

e I3 50 o b Sy (2155

SN llisSo
Slasl o ool @8 pae Jolts SIS OIS als Ba g
Sole, dlae ol o 1) (g3lwosls g ools Cay i cailS g0
IR.Zaums.REC.1396.142 3145 i)l .ailes,S

6. Bazrafshan E, Sobhanikia M, Mostafapour F, Ka-
mani H, Balarak D. Chromium biosorption from
aqueous environments by mucilaginous seeds of Cy-
donia oblonga: Kinetic and thermodynamic studies.
Global NEST Journal. 2017;19(2):269-77.

7. Mohseni-Bandpei A, Ashrafi SD, Kamani H, Pas-
eban A. Contamination and ecological risk assess-
ment of heavy metals in surface soils of Esfarayen
city, Iran. Health Scope. 2017;6(2).

8. Kamani H, Hoseini M, Safari GS, Jaafari J, S.D.
A, AH M. Concentrations of heavy metals in
surface soil of Zahedan City. Journal of Health.
2017;8(2):182-90 (in Persian).

9. Kamani H, Hoseini M, Seyedsalehi M, Mahdavi Y,
Jaafari J, Safari GH. Concentration and characteriza-
tion of airborne particles in Tehran’s subway sys-
tem. Environmental Science and Pollution Research.
2014;21(12):7319-28.

10. Kamani H, Hoseini M, Safari GH, Jaafari J, Mahvi
AH. Study of trace elements in wet atmospheric pre-
cipitation in Tehran, Iran. Environmental Monitoring
and Assessment. 2014;186(8):5059-67.

11. Solgi E, Esmaili-Sari A, Riyahi B, Riyahi Bakhtiari
A. Evaluation of mercury contamination in soils of
industrial estates of Arak city. Journal of Health in

e Al
19V oty /oo o lads /@)l 0 93 /%ﬁ J
;

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6089-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

015502 9 (5 poli bl s i o

the Field. 2013;1(2):22-28 (in Persian).

12 Wang W, Wu F, Zheng J, Wong MH. Risk assess-
ments of PAHs and Hg exposure via settled house
dust andstreet dust, linking with their correlations
in human hair. Journal of Hazardous Materials .
2013;263:627-37.

13. Zheng L, Tang Q, Fan J, Huang X, Jiang C, Cheng
H. Distribution and health risk assessment of mer-
cury in urban street dust from coal energy dominant
Huainan City, China. Environmental Science and
Pollution Research. 2015;22:9316-22.

14. Mark Hyman MD. The impact of mercury on hu-
man health and the environment. Alternative Thera-
pies. 2004;10(6):70-75.

15. Haus N, Zimmermann S, Wiegand J, Sures B. Oc-
currence of platinum and additional traffic related
heavy metals in sediments and biota. Chemosphere.
2007;66:619-29.

16. Kamani H, Mirzaei N, Ghaderpoori M, Bazrafshan
E, Rezaei S, Mahvi AH. Concentration and ecologi-
cal risk of heavy metal in street dusts of Eslamshahr,
Iran. Human and Ecological Risk Assessment: An
International Journal. 2018;24(4):961-70.

17. Chen H, Lu X, Y. Li L. Spatial distribution and risk
assessment of metals in dust based on samples from
nursery and primary schools of Xi’an, China. Atmo-
spheric Environment. 2014;88:172-82.

18. Solgi E, Keramaty M. Assessment of health risks
of urban soils contaminated by heavy metals (Boj-
nourd City). Journal of North Khorasan University
of Medical Sciences. 2015;7(4):813-27 (in Persian).

19. Shi G, Chen Z, Bi C, Wang L, Teng J, Li Y, et al. A
comparative study of health risk of potentially toxic
metals in urban and suburban road dust in the most
populated city of China. Atmospheric Environment.
2011;45:764-71.

20. Morton-Bermea O, Hernandez-Alvarez E,
Gonzalez-Hernandez G, Romero F, Lozano R, Bera-
mendi-Orosco L. Assessment of heavy metal pollu-
tion in urban topsoils from the metropolitan area of
Mexico City. Journal of Geochemical Exploration.
2009;101(3):218-24.

21. Moradi Q, Mirzaei R. Spatial Variability Analy-
sis of Heavy Metals in Street Dusts of Kashan
City. Iranian Journal of Health and Environment.

: 19V july /pgas 6 jlasis /s jL 695
. 2 3 SLLNL]

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Y44

2017;9(4):443-56 (in Persian).

22. Tepanosyan G, Maghakyan N, Sahakyan L, Sa-
ghatelyan A. Heavy metals pollution levels and chil-
dren health risk assessment of Yerevan kindergar-
tens soils. Ecotoxicology and Environmental Safety.
2017;142:257-65.

23. Keshavarzi B, Tazarvi Z, Rajabzadeh MA, Na-
jmeddin A. Chemical speciation, human health risk
assessment and pollution level of selected heavy
metals in urban street dust of Shiraz, Iran. Atmo-
spheric Environment 2015;119:1-10.

24. Ansari H, Kamani H, Arbabi-Sarjo A. Prevalence
of hepatitis C and related factors among beta-thalas-
semia major patients in Southern Iran in 2005-2006.
Journal of Medical Sciences. 2007;7(6):997-1002.

25. Kamani H, Ashrafi SD, Isazadeh S, Jaafari J,
Hoseini M, Mostafapour FK, et al. Heavy metal con-
tamination in street dusts with various land uses in
Zahedan, Iran. Bulletin of Environmental Contami-
nation and Toxicology. 2015;94(3):382-86.

26. United States Environmental Protection Agency.
Method 3050B: Acid digestion of sediments, slud-
ges, and soils. Washington, DC: United States En-
vironmental Protection Agency; 2015 [cited 2017
Jul 12]. Available from: https://www.epa.gov/sites/
production/files/2015-06/documents/epa-3050b.pdf

27. United States Environmental Protection Agency.
Soil screening guidance: Technical background
document. Washington, DC: United States Environ-
mental Protection Agency; 1996 [cited 2017 Jul 25].
Available from: http://www.epa.gov/superfund/re-
sources/soil/toc.htm#p1

28. Van den Berg R. Human exposure to soil con-
tamination: a qualitative and quantitative analysis
towards proposals for human toxicological interven-
tion values. Bilthoven, The Netherlands: National
Institute of Public Health and Environmental Pro-
tection (RIVM); 1995 [cited 2017 Jul 15]. Avail-
able from:  http://www.rivm.nl/bibliotheek/rap-
porten/725201011.html1995.

29. United States Environmental Protection Agen-
cy. Risk assessment guidance for superfund, Vol-
ume 1: Human health evaluation manual (Part A).
Washington DC: United States Environmental Pro-
tection Agency; 1989 [cited 2017 Jul 15]. Avail-


https://journals.tums.ac.ir/ijhe/article-1-6089-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

able from: https://nepis.epa.gov/Exe/ZyPURL.
cgi?Dockey=10001FQY.txt.

30. United States Environmental Protection Agency.
Supplemental guidance for developing soil screen-
ing levels for superfund sites. Washington DC: Unit-
ed States Environmental Protection Agency; 2001
[cited 2017 Jul 25]. Available from:
epa.gov/superfund/resources/soil/ssgmarchO1.

http://www.

31. Ferreira-Baptista L, De Miguel E. Geochemistry
and risk assessment of street dust in Luanda, Angola:
A tropical urban environment. Atmospheric Environ-
ment. 2005;39:4501-12.

32. Al-Khashman OA. Heavy metal distribution in
dust,street dust and soils from the work place in
Karak Industrial Estate, Jordan. Atmospheric Envi-
ronment. 2004;38:6803-12.

33. Pefia-Fernandez A, Gonzalez-Mufioz MJ, Lobo-
Bedmar MC. Establishing the importance of human
health risk assessment for metals and metalloids in
urban environments. Environment International.
2014;72:176-85.

34. Mohammed LB, Hadjel M. Spatial distribution and
contamination assessment of heavy metals in surface
soils of Hassi Messaoud, Algeria. Environmental
Earth Sciences. 2014;71(3):1473-86.

35. Acosta JA, Cano AF, Arocena J, Debela F, Mar-
tinez-Martinez S. Distribution of metals in soil par-
ticle size fractions and its implication to risk assess-
ment of playgrounds in Murcia City (Spain). Journal
of Geoderma. 2009;149(1):101-109.

36. Soltani N, Keshavarzi B, Moore F, Tavakol T, La-
hijanzadeh AR, Jaafarzadeh N, et al. Ecological and
human health hazards of heavy metals and polycy-
clic aromatic hydrocarbons (PAHs) in road dust of
Isfahan metropolis, Iran. Science of The Total Envi-
ronment. 2015;505:712-23.

37. Rudnick R, Gao S. Composition of the continental
crust. Journal of Treatise on Geochemistry. 2003;3:1-
64.

38. U.S. Department of Energy. RAIS: Risk assess-
ment information system. Washington DC: Depart-
ment of Energy; 2004 [cited 2017 Jul 25]. http://risk.
Isd.ornl.gov/rap_hp.shtml.

39. Kamani H, Vaezi F, Nabizadeh R, Mesdaghinia

£h~

e I3 50 o b Sy (2155

A, Alimohammadi M. Application of medium pres-
sure UV lamp for wastewater disinfection of milk
production industry. Journal of Applied Sciences.
2006;6:731-34.

40. Zheng N, Liu J, Wang Q, Liang Z. Health risk as-
sessment of heavy metal exposure to street dust in
the zinc smelting district, Northeast of China. Sci-
ence of the Total Environment. 2010;408:726-33.

41. Li H, Qian X, Hu W, Wang Y, Gao H. Chemical
speciation and human health risk of trace metals in
urban street dusts from a metropolitan city, Nan-
jing, SE China. Science of the Total Environment.
2013;456:212-21.

42. Fang F, Wang H, Lin Y. Spatial distribution, bio-
availability, and health risk assessment of soil Hg in
Wuhu urban area, China. Environmental Monitoring
and Assessment. 2011;179(1-4):255-65.

43.Sun G, LiZ,Bi X, ChenY, Lu S, Yuan X. Distribu-
tion, sources and health risk assessment of mercury
in kindergarten dust. Atmospheric Environment.
2013;73:169-76.

44. Luo X, Ding J, Xu B, Wang YJ, Li HB, Yu S. In-
corporating bioaccessibility into human health risk
assessments of heavy metals in urban park soils. Sci-
ence of the Total Environment 2012;424:88-96.

45. Ma J, Singhirunnusorn W. Distribution and health
risk assessment of heavy metals in surface dusts of
Maha Sarakham municipality. Procedia-Social and
Behavioral Sciences. 2012;50:280-93.

46. Mohmand J, Eqani SAMAS, Fasola M, Alamdar
A, Mustafa I, Ali N, et al. Human exposure to tox-
ic metals via contaminated dust: Bio-accumulation
trends and their potential risk estimation. Chemo-
sphere. 2015;132:142-51.

47. Chen H, Teng Y, Lu S, Wang Y, Wang J. Con-
tamination features and health risk of soil heavy
metals in China. Science of the Total Environment.
2015;512:143-53.

48. De Miguel E, Iribarren I, Chacon E, Ordonez A,
Charlesworth S. Risk-based evaluation of the expo-
sure of children to trace elements in playgrounds in
Madrid (Spain). Chemosphere. 2007;66(3):505-13.

49. Men C, Liu R, Xu F, Wang Q, Guo L, Shen Z.
Pollution characteristics, risk assessment, and

e Al
19V oty /oo o lads /@)l 0 93 /%ﬁ J
;

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6089-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

015502 9 (5 poli bl s i o

source apportionment of heavy metals in road dust
in Beijing, China. Science of the Total Environment.
2018;612:138-47.

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6089-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

ﬁ :
“ gy |

i, R
0 SN
" of Environ®™®

Available online: http://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2018, Vol. 11, No. 3

0

&

G

HEALTH AND ENVIRONMENT

Original Article

Non-carcinogenic risk assessment of Hg and Cu
in streets dusts of Zahedan city

M Moradi Baseri!, H Kamani**, SD Ashrafi 3, E Bazrafshan*, F Kord Mostafapour?

1- Student Research Committee, Zahedan University of Medical Sciences, Zahedan, Iran

2- Health Promotion Research Center, Zahedan University of Medical Sciences, Zahedan, Iran

3- Department of Environmental Health, School of Health, Guilan University of Medical Sciences, Rasht, Iran
4- Health Sciences Research Center, Torbat Heydariyeh University of Medical Sciences, Torbat Heydariyeh, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 28 July 2018
Revised: 20 October 2018
Accepted: 24 October 2018
Published: 19 December 2018

Keywords: Street dust, Heavy
metals, Non-cancer risk, Za-
hedan city

*Corresponding Author:

hossein_kamani@yahoo.com

Background and Objective: Street dust is an important factor in urban pollution
which consists of soil, particulate matters and heavy metals. At present, over half
of the world’s population lives in urban areas. Therefore, this study aimed to
investigate health risks of heavy metals in street dusts in Zahedan.

Materials and Methods: The samples of street dust were collected in Zahedan.
After preparation, the samples, were injected to ICP-MS for determination
the amount of Hg and Cu. According to the measured concentrations, Hazard
quotient (HQ) and hazard index (HI) were calculated to evaluate the health risk
assessment.

Results: Results showed that Hazard quotient for both Hg and Cu was less than
1 for children and adult. HQ for Hg and Cu was in order of HQ
>HQ, , vion” HQVapour for adults and HQ
children. HI was also less than 1.

>
ingestion HQdcrmal

vapour> HQingestion > HQden'nal > HQinhalalion for

Conclusion: The value of HQ showed that inhalation of mercury vapor and
ingestion were the main routes of exposure to Hg for children and adults. The
non-carcinogenic risk was within the safe value (HI <1) in this study.

Please cite this article as: Moradi Baseri M, Kamani H, Ashrafi SD, Bazrafshan E, Kord Mostafapour F. Non-carcinogenic risk assessment of Hg and
Cu in streets dusts of Zahedan city. Iranian Journal of Health and Environment. 2018;11(3):391-402.
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