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The current study evaluated indicators of heavy metal pollution (Pb,
Cd, Ni, Cr, Co, and Sb) of the surface layer of calcareous soils in the
industrial areas on the left side, southeast of Mosul. Soil samples were
collected at a depth of (0- 30 cm) from nine different sites that covered
the study area, and the total content of heavy metals was estimated to
calculate the contamination factor (CF), Enrichment Factor (EF),
Geoaccumulation Index (Igeo), and Combined Pollution Index (CPI).
The results indicated that the total content of heavy metals was as
follows: Pb (0.74-3.89), Cd (0.1-0.17), Ni (188.63-226.21), Cr (60.8-
95.06), Co (10.99-12.68), Sbh (1.14-10.66) mg.kg-1, as the study
showed that the average values of CF for the studied elements (Pb, Cd,
Ni, Cr, Co, and Sb) were as follows (0.11, 1.13, 10.35, 0.77, 1.20 and
25.82), respectively, while the average Enrichment Factor (EF) values
were (0.17, 1.70, 15.46, 1.15, 1.79 and 39.17) respectively, while the
Igeo evaluation rates were uncontaminated with (Pb, Cd, Cr, Co) and
Heavily to very heavily polluted by (Ni, Sb) in all study sites.
Moreover, CPI values were determined for all heavy metals studied in

all sites as high polluted.
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) Al JKlly oaiitl) (gremind ALED jualialls il il e daalill JSLaA) aas oy Ln (e
(Tl ut) BN dxyall Galiaylly ag SI (gyaialy (Liske jue) A sl o gaadlSlly CalisSU pguly (e i)
Balall) (A1 Ll gy Ausl daass ) dgmy ALEY yualiall duhall i sl a8 Coglanll 38 G s

(Essa g (i 1305 dacetyll iyl (Byla cillisleg dag yhaall ducliall cibiliall due g3y (paed\SI) iliss Ko diguanl)
and Al-jibury, 2017; Khudhur et al., 2021) .
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Apad adand) ll glall ALEN yealiall (asd agia)ys xie (Essa and Al-jibury, 2017) obald) asgs
EFNi > EFPb> EFCo> EFCr > EFZn > EFCu
Lo 82S olit) 438 (aca Ciliall 038 paes 2l Cun JSIL Lgle dusg prall adlgall ilie aaes o) <lld (3844
ISl 385 ¢ ) Canes s 385 el Clbilanly Aaiil) ClAlA IS Lo lia CDAe (o IS jaems o o
s (Yuetal, 2023) Lganl) sallly cphll J8 e o)fiel s Lndaudl clikall & ALED jualiall 3L e
(Cr, Mn, al@ll jpaliall (any Jujl duad Loelial) dahall o Sl axtil (Khudhur et al., 2021) 4
z\.o.nj)JAS\ J.«.aw ey Jalas uL Aag dua cadald) Caadg Lo u):\l Fe, Nl, Cu, Zn, As, Mo, Cd, Pb)
CApd solae ) sl jias (ghag laa gl ddle ) Aabiie culS
Geoaccumulation Index (1geo) : (@ N aSI_all Juda 4
(1geo) sl Tty AL jealialls ghshs sadiy il (11) Jsanll (8 daagall V1 oSl s o
Cashlly s 5 I Sl adks Fislas iy o5 Sl a5s0lSlly Galiaylly Esle e S (5)Jsan an A3lhallsy
38 Gy paal ALEN pealiall AL ce Opati¥ly ISl gl o)) qas oy, Aadall 5 adlse paeals GoaiiVL
Gilyladl cliliag oDUally goall Jlael 53ld , Cig¥) Cpder Alle sk (o ol o3 I Ciliay Lo ) 25
Mgl Ulle Tila) Lol oy Laa aig¥) cpda (g0 Alle o e uslally axiiced) a536l) Le 539 AN
g aal) Quall A asall Juls ab :11 ) gaad
i) Sb i) Co i) Cr i) Ni i) cd i) Pb @iﬁl‘
535 B sl 368  Wje e 023 M e 015 ki 229 A e -0.04  Fsk e -3.99 1
By 44514 3.02 Dsle e 0.26 Dle pe -0.63 ady 45l 3.43 Agla je -0.08 Agla je -2.03 2
TN 245 Bhoe 028 Bhos 014 RuEL 343 Bkos 020 ks 200 3
il o syl 579 &gk e 017 sl pe 047 s 339 dg e 080 sk e 432 4
SEUST 4m mle 023 Bloe 067 wbik 339 Bloe 005 @ke 37 5
L o 50k 553  %je e 036 Ms e 054 kil 328 W e 017 Wik e -347 6
sl Tas 3yl 507 45k e 018 &g pe 033 saldigle 336 Ak e 002 &gk e 267 7
STl 523 eyt 028 Wk 035 wmBd 331 Lo 016 e 352 8
Peimblind o) Bdoae 032 Bslee 035 snELl 339 Bloe 012 Bhoe 322 9

2 il

daglal) duadl z\f_),«a;ﬂ Gl Gy ?9&335 eélw\ﬁ e (Salah etal., 2013) pang Lo & 38gm lla) A yallg
S Bske e G ilS aslsaall aeatll s Casia o) (CU, Zn, Ni, P, Fe, Cd, Co, Cr) alall jualiall
B S ke

paliall (ans Y dnad daely il dpaill Gl auiil agindys vie (Afonne et al., 2022) saay L s
2 Gl Aablieg galayl Cshll dasgieg asedlSIl Cshll saad cul€ Gl oy AL
(Ni, Cr, Cu) .
Combined Pollution Index(CPI): &still & gaza Jda 5

(11.17) L (3.41) o 4l cungli Saghill gaane Uy Ldige of (12) Jsoad) b Al ilisl ol
Ao luall dalaid) eia adgally sl Ao AL cilid) g (6.57) Jasas

G 392y 25 .(Abrahim and Parker, 2008)Ja (s« 2xadly (32) s 43 zsamsall 22l (CPI) ad slail
Qi Lo gn (3 13y el Ay Lgiilaal 82ty Aiial) 8 ol il ucgi ) jualindl adg Jlal) gkl
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Osd Jbadlue dlue 5 el 0 us Jbadlae
iy alia)ll (CPI) Cushill g pana Jda} &bl wi5i & (Martinez- Martinez et al., 2012) ¢ysialdl 4

Ay tal) Gl Eiglill ggana Juda 112 Jgaad)

Ciglil) (g5ina CPI adsall a8
Gl e 4.49 1
Sl e 3.84 2
Sl e 3.41 3
Gl e 11.17 4
Sl e 5.33 5
Gl e 9.53 6
Gl e 7.61 7
TS 8.24 8
Sl e 5.47 9
Eu e 6.57 Jaxal
<l e 341 SN
Gl e 11.17 e Ylaall

Conclusion :alalsiuy)

e U asgte canen Cuslill Alle Cane Ay yaall Do liall Aahaiall adlge paen b Auhll 038 (4o ity
Eislill ddassiag (CFy Ph) o il &5l 3 (CF) ushill Jalas psghe crong o) cayiie) cua 3 o(CPI) il
Dbrall 138 s Loe liall dalaial) cillled calef ol 2 U Lagas Las (Sh 5 Ni) = castil) &les (Co 5 Cd) -
S Al cpla) 2 (EF) slie¥) dabeay Gaslil) o cun 8 csaally bjlad) Jlagads Sl Jleel ) 2500
A il caay Galiapll Sishil Lelily Ggaml Caghll 5ol
EFSbh> EFNi> EFCo> EFCd> EFCr > EFPb
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