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ABSTRACT

Soil samples were collected from four locations in Ninavah and Duhok
Governorates / northern Iraq, including (Makhmor, Hamdania, Shikhan and
Zakho). The aim of this study was distrabution of some heavy metals soil and
evaluation by used some pollution parameter. Soil samples collections from three
depths (0 — 20, 20 - 40 and 40 — 60 cm). Determination some of heavy metals
(Cd, Co, Mo, Cu, Zn, Ni and Pb) by using (XRF) technique. The results showed
that there is a difference in the studied locations of ( Makhmor < Hamdania <
Shikhan < Zakho) for Cu, Zn and Pb elements, locations of ( Makhmor < Shikhan
< Hamdania < Zakho) for Co and Ni metal, locations of (Makhmor > Hamdania =
Shikhan = Zakho) for Cd element, locations of ( Hamdania > Makhmor > Shikhan
> Zakho) for Mo metal. Calculation of pollution indices has been done such as:
contamination factor (CF) and pollution load index (PLI).The Results of (CF) for
Makhmor , Hamdania and Shikhan locations were: Cd > Mo > Ni > Co > Cu > Zn
> Pb, while (CF) of Zakho location : Cd > Ni > Mo > Co > Cu > Zn > Ph. Results
of (PLI) showed : Zakho > Hamdania > Shikhan > Makhmor locations (2.32, 2.06,
2.07, 1.65) respectively.
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-
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s Sl (Cd, Co, Mo, Cu, Zn, Ni and Pb) adtll jaliall (uld &3 4D ey iidall 3 saciedd) daylall Coss
gaall e Aot 580 Caag 13V Al gl W) gags Al AL jealiall aal (e s (1}&5 cpile) SN S5l L
L lslall Ll Jea Jilag gl Jalae ilin 8 Lealatind (e Dlad (g o sansdll

ealially Zl) gk Angd (52 sl AN ulaal alasinl & Al o3 b tALERN jualintly A0 Gisli gde yan -

1Ll
Liu et ) 2 dabeall P e (CF) sl Jalae il Sy :(Contamination Factor CF) &ytill Jalaa —
:(al. 2005

CF=C sample /C background (1)
where,
CF: contamination factor, n = number of metals = 7;
Csample: mean metal concentrate in polluted soils;
Chackground: mean natural background value of that metal.
teb WSy paalae day)) IV (CF) gtill Jalas (Liu et al. 2005) caiay
- low concentration factor CF<1
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- moderate contamination factor 1<CF<3
- considerable contamination factor 3 <CF<6
- very high contamination factor CF>6
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Nil to very low degree of contamination PLI<15
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Olinfize Gy 3 Ainsandl illeally dsatl ey Asleiall dull (ailiadl (2006 <Schaetz ) il ge Lilsia s Ls
138 33my LS L 3all Jlad (3hlia 8 Apaill il ginsal Logind s die (2014 ¢ palidlly llin) gilis aa ilsia sls U
Mn, Pb, A1) j.alial) LS sl (1977 (Banat) duhy it ¢ 4l b Gulall gsinal Qula¥) daally Liay) sl

- e e
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o sealiall pda el () elld Doy Alaa el sy e Guhall 3all 3 CU, Pb gpaie e dle 5815 o (g5a5
e il o U dgdall alaad)

Laalle oyl 8 400 jasliall allall o gial) 3S5 ae Ayl pdlge 8 A8 aliall 3805 45l vic

e Aoy skt B g yaall ALE paliall G (e (Cd) posedl&l 585 o1 Gl 223 (1979 cLindsay) s

1am O S el 385 el a el 585 A5l sie clalle Gyl (8 ALED pealiall alal) s il 350 adlsal)

(1 Ja) sl asan s alladl i 3 (0.7 MY.KY™) aspeslSll oW1 ol 38 S50 o oty Liske pe 455 b

Llaeal) gilse 8 (40 MO.KG™) Allall ol oY) 5850 3 4l Jsaall Guis DA (o i (CO) ol 385 L)

A Al ¢ Blae) ganaly allall (ol eV) S Cant LS 385 48 LS sade pse pa o ¢ (sl
canly Al gilsa paen 3 Wdlall oyl AeY) S 5sd o (MO, Cu, Zn, Ni, Pb) ius sl 3l jaalial

(3 —Jsal) GleY)

allad) 3 Cuill alad) (gaally Jocugiall ae Aiglie Auapl) cugi (b ALESY yualiall SY 350 2(2) Jsaad

-1
(mg.kg™)
Total Concentration (mg.kg™) ALY Susal o Al alal) saal)
alial) Jada 43laaal) Oliadd) S5 allal) _
Makhmor Hamdania Shikhan Zakho Common range in
Elements soil (ma.kg )

0-20 | 20-40|40-60| 0-20 |20-40|40-60| 0-20 |20-40]|40-60| 0-20 |20-40|40-60 Max. | Min. | Avrg
(cm) | (cm) | (cm) | (cm) | (cm) | (cm) | (cm) | (cm) | (cm) | (cm) | (cm) | (cm) ' ' '
Cd 1 1 1 08 | 09 1 09 10910909 ] 09|09 ]07]001]0.06
Co 23.0 | 246 | 23.7 | 53.2 | 37.6 | 43.2 | 376 | 452 | 483 | 47.2 | 45.0 | 48.6 | 40 1 8
Mo 35 |1 42 | 33 | 37 | 32| 44 | 32 | 27| 46 | 36 | 33 3 5 0.2 2
Cu 242 | 256 | 220 | 27.8 |31.1 | 363 | 296 | 349|342 | 371|399 [350] 100 | 2 30
Zn 58.0 | 53.2 | 51.1 | 69.9 | 696 | 746 | 70.2 | 743 | 76 | 86.2 | 87.2 851 | 300 | 10 50
Ni 115.41112.9111.5|128.4| 140 |147.21126.1| 144 |138.3|182.1|184.6]178.1| 500 | 5 40
Pb 120 | 84 | 98 | 136 |125| 13 | 136 |152| 13 |16.7 | 158 | 16,6 | 200 | 2 10

Laad Aapal) adlge C aill 3 peaaly G @llia (2) Jpand) 8 die LS (CF) Coghill Jalaa il el
e ey (8 mg.kg™) dulaeall aésal (0 — 20 €M) Js¥) Gaall b (IS 5pealSH (CF) sl Jalaal 4 i1 )
Ganll 3 4ad i &L (CO) caly &I (CF) gt Jalas (in 3 (10 MQ.KQ™) (lee¥) penls jsedn aise & il
0—20) Js¥I Ganll b cilams 5 (2.21 M@.kg™) ded el ol o 5 (0.95 Mg.kg?) Lsesa gised JsY)
Zolp 3 ) Lk WA Gl ekl 28 (MO)  assiadsall (CF) ot Jabaad duilly L) LAslaesl) adsal (CM
Syl Jalea o) ang il e Glasdll agdd A Geal 3 (4 mg. kgT) 5 S8 Geadl 3 (2.9 mg. kgT) o
Geadl 3 (1.59 mg. kg™!) des lefs (0.88 MQ.KG™) Lsese gised AN Garll b dai Jil &y (Cu) Lulsill (CF)
isad B Gaall 8 dad J S 3 Liay Lslsie 48 (CF) st Jalae IS 388 (ZN) Gpemylal) Lol . 53l aigad S0
O ans S LAl dsdd S Gedd) & e 5 (1.34 MQ.KGT) ded el culS Ly (0.78 mQ.Kg™) sedae
iad lefy (1.99 MOKG™) Lsade dsad il el 8 Ao 8 il Ll 4 eds (i) JSall (CF) sl Jala
Biglis el (PD) alayll (CF) custill Jalas Wl .(3.29 M@.Kg™) ey illy sy alisad 6 Gandl o SISl
112 ) caly JQU palayll ded el Ly (0.56 M.KG™") ssede gised S Geall 8 dad J8 &l 3 Lol
(3 Js3a) 530 sl B Gaally IV Geadl b a3l (Mg.kg™
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Easlil) Jalae 5 3 claialy Ll Liay) Cojelal jualiall (CF) ded ) 2 DN GleedU gl Jalae Jans 31 ey
1 QU Glasally Aliaally seia adlgal Al (CF)
Cd>Mo>Ni>Co>Cu>Zn>Pb
: (CF) &bl Jalas S 3 (MO) 5 (Ni) 0 Ias liaida DAY (S 65 a8 sl dsally L
Cd >Ni>Mo>Co>Cu>Zn>Pb

Al cl (PLI) cliglall Jaa Jilag (CF) (8 smaiadls 4380 Eigli Jala :(3) Joaa

Elements | Depth | Makhmor | Avg. | Hamdania | Avg. | Shikhan | Avg. | Zakho | Avg.

0-20 10 8 9 9

Cd 20-40 10 10 9 9 9 9 9 9
40 - 60 10 10 9 9
0-20 0.95 2.21 1.56 1.96

Co 20-40 1.02 0.98 1.56 1.85 1.88 1.81 1.87 1.95
40 - 60 0.98 1.80 2.01 2.02
0-20 3.18 3.36 2.90 3.27

Mo 20-40 3.81 3.33 2.90 3.42 2.45 3.17 3.00 2.99
40 - 60 3.00 4.00 4.18 2.72
0-20 0.96 111 1.18 1.48

Cu 20 -40 1.02 0.95 1.24 1.26 1.39 131 1.59 1.49
40 - 60 0.88 1.45 1.36 1.40
0-20 0.89 1.07 1.08 1.32

Zn 20 -40 0.81 0.82 1.07 1.09 1.14 1.12 1.34 1.32
40 - 60 0.78 1.14 1.16 1.30
0-20 2.06 2.29 2.25 3.25

Ni 20 -40 2.01 2.02 2.50 2.47 2.57 2.42 3.29 3.24
40 - 60 1.99 2.62 2.46 3.18
0-20 0.81 0.91 0.91 1.12

Pb 20-40 0.56 0.67 0.84 0.87 1.02 0.93 1.06 1.10
40 - 60 0.66 0.87 0.87 1.12
0-20 1.71 2.03 1.94 2.36

PLI 20 - 40 1.66 1.65 1.96 2.07 2.08 2.06 2.33 2.32
40 - 60 1.59 2.22 2.16 2.28

(Glee¥s ol oy Lo A @llia o) (2) Jsaad) 3 die WSy (PLI) culiglell gl Joa Jila il )

Geall & il il el ol 3 (Blee ¥ DA Leay)si dapda Cus e dglia (PLI) ded culS salys jsede S 48
) dillys ¢(40 — 60 cm) Bl Gaal) b colS adll Jls (20 — 40 cm) AU Gaadl Ll (0 — 20 cm) JsY)
40 — ) Gl Gand) o Baasd c3lae¥) DA (PLI) dad Cun (e 535 psada s e Lol (el e culS i)
L5 A WLl (0—-20 cm) J¥) Baall & culs adll il (20 — 40 cm) S8 Geall &5 il el e g4ia) (60 €M
adll Jal5 (0—20 cm) Js¥) Gandl &3 (40 — 60 cm) Callll Gaad) 8 S adll b (e Ol daline cuilS dplaaal)
Al adlse & Liliie GIS (PLI) sl Jan dals a5 Glee¥) e laill sy (20 — 40 cm) S Geall 6 culs
- (4 i) pl e (1.65, 2.07, 2.06, 2.32) sede gise < Glandll aise < dglaasll aise < Al adge oS 3
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el LS ook daela - ale

ot AsKial) gl e Ayl Glbgiae el Aul ((2014) sy Glasd o alidlls aslse dile calla
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