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ABSTRACT

This study was carried out to measure the percentage of heavy metals pollution in
the water of the Diyala river and to measure the percentage of contamination of these
elements in the leafy vegetables grown on both sides of the Diyala river, which are
irrigated by the contaminated river water (celery, radish, lepidium, green onions, beta
vulgaris subsp, and malva). Laboratory analysis was achieved to measure the ratio of
heavy element contamination (Pb, Fe, Ni, Cd, Zn and Cr) using flame atomic absorption
spectrophotometer during the summer months of July and August for the year 2017. The
study showed that the elements of zinc, chromium, nickel and cadmium were high
concentrations and exceeded. The maximum concentration of these elements near the
Rastmiya station was 0.38 mg/ L for nickel, 0.25 mg/ L for cadmium, 3.06 mg/ L for zinc,
0.21 mg/ L for chromium, either iron and lead elements were within the WHO limit while
in plants, lead, cadmium and chromium concentrations were high and exceeded the
WHO limit. The lead concentration was high in all plant species and had the highest
concentration at 5.33 mg/ kg in roots of lepidium. The cadmium component was high in
roots The leaves of all plants reached its highest concentration at the root of the 5.14 mg/
kg in roots of lepidium, either the chromium component was Is high in the root of all
plant species and has the highest concentration in roots of radish 4.83 mg/ kg, while no
concentration has been shown in leaves. Iron, nickel and zinc have low concentrations in
plants and are within the WHO limit for heavy elements in plants.

Key words: Heavy metals, environmental pollution, leaf vegetables, Diyala river.
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Sl e Slilag jigis (Al-Qayyim, 2006 ; Al-NOOT, 1089) 4il s sis 5i o s Sluie eis Ub fudiy
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0.1 4 y = 0.1766x +0.0002
0.09 R? =0.9998
0.08
0.07
0.06
Abs 0.05 -
0.04
0.03
0.02
0.01

] 0.1 0.2 0.3 0.4 0.5 0.6
Conc. of Pbion ppm

oaba )l (Y Adadll 5 el nie 3(1) JS&
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The properties of the linear calibration Curve of lead ions
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0.02 -
o ‘ ‘ ‘ ‘ ‘
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The properties of the linear calibration curve of iron ions
(26 J52a1l) daia 5o LS ol 38 (5 0¥ 8 el sl Jlimd Gl g2 a5
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0.0496x+0.0002 Regression equation sl Jasl) dlaxs
0.0002 intercept el ddaas
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Standard solution for storage of nickel ions J$l ¢ crJad) euldl) Jstaal

) Sl e 025 Y YR e el e5n 1000 S5 ISl G ook sl mad
o) anall QST laanrs sille 1000 Gass 4zens A 3 HNOg b il Gaala (30 965 Jstaa & Ni(NO3),.6H,0
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Series of standard solution for nickel ions Jill ¢ s Asaldll Jallaal) Aluda

A (e gslalb £33 0.2, 0.5, 1, 1.5, 2580 i JSall () 50 2didal) Ll Jillaal) (g Alds & jpumn
ki) elldl ¢ sldlls ¢ 3 1000 S 55 4 ) Stock solution (bl o 3adl Jslaad) (e dhima o san Candds
RUHEPON PR EN|
Linear calibration curve of nickel ion JSsl ¢ s 4dadl) § laall A
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el LA Galaia¥) Jlea aladiuly <l Se B JSall 05 Apabaial) b &5 ¢ salally ¢ 3 100 S
ASal o Y Al 3 bl e G (3 (ISl 5 JSa puains Aalall Cosaal) agall mlacas ddasd 5

0.12 -
y = 0.0496x + 0.0002
2=

o1 R? = 0.9999

0.08
Abs 0.06 -

0.04

0.02

[o) v v v v Y
o 0.5 1 1.5 2 2.5
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The properties of the linear calibration curve of nickel ions
(3 sl ) daia e LS JSall () Y 5 plaall sl b (yal 53 25 5
Sl (Y Agaall 5 el Sisid il Gl 53 3(3) Jgaa

asil) &) gaacial)
0.9999 Correlation coefficient (r?) Ll ¥ Jelas
0.0496 (m) dxd
0.0496x+0.0002 Regression equation aiiusall laall dlalas
0.0002 intercept aaliil) Adads

; Standard solution for storage of cadmium ions agdSh G e¥ G238 bl J slaall
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) (sl e A0 A gl ) Jslaall iy Sl ) (e () jlasall el il 1000
Series of standard solution for cadmium ions as=3\Sl ¢ s Al Jallaall Ll
Osldl 32 0.1, 0.2, 0.3, 0.4, 0.6 xS sy a seal€ll () Y Asiaal) L) Jllaall e Al & pas
Oe Fadl Shiall el (sl ¢ 3 100 38 5 4l ol sl (Al Jslaall (e dipe pgaa 2daS DA (4
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0.08y% 0.1186x + 0.0002
0.07 | R2=0.9999

0.06 -

0.05
Absorbance 0.04 -
0.03

0.02 -

0.01

o]

0 0.2 0.4 0.6 0.8
Conc.of Cdion ppm
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The properties of the linear calibration curve of cadmium ions
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pal) & yiall
0.9999 Correlation coefficient (r?) Ll ¥l Jelas
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0.0002 intercept ekl adas
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0.18 RZ=0.9999

0.16 -
0.14 |
012 |

Abs 0.1 -
0.08 -
0.06 |
0.04 -
0.02 -

0 0.5 1 1.5 2 25
Conc.of Zn ion ppm
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The properties of the linear calibration curve of zinc ions

(5 «d5aally) dnm go LS i3 318 (0 Y 5 el inial b yal 53 25 5

30 0 5 8 el inial Jladl) (al 5301 (5) Jgea

pec] & iciall
1 Correlation coefficient (1) LY Jalas
0.0896 (m) Jeal)
0.0896x+0.0002 Regression equation asivall sl Alalxs
0.0002 intercept ablal ks

Standard solution for storage of chromium ions asSh &g Al wbdll Jstaal)

Jlaal o sille 10 Comnsy @lld 5 (5 salally £ 53100 368 5 a5 SU ¢y 5Y G AN i) Jgladl ppma o
A58 Ji (e panall g a2 7.696 sl osalall £ 3 1000 S5 52 Cr(NO3)3.9H,0 as Sl jeaial (ol
%) ‘_glal\ Dhiall elall Addlall as 5.;;1\ JaSly yille 10 daw drena 4ud B Amagg a4l (J.T.Baker)
.l eyl

Series of standard solution for chromium ions as sl ¢ s bl Jallaal) dludu

Ay skl o 32 0.1, 0.2, 0.3, 0.4, 0.6 38 s s oS 05 Adiall dauldl) Jllad) Aludis & juan
¥ e SR el el ¢ salalls ¢ a 100 S i) <l (ol Jslaall (pe Aisma o s il
Linear calibration curve of chromium ions as S ¢.s:¥ 4badd) 3 laal) Jaia

e 3 100 38 @l il Jolaall e (0.1, 0.2, 0.3, 0.4, 0.6) ddisall Jllaall Aluls st sy
Sl s Al s (il 55U Gl Slen o335l S (5) sbae IS Apabiaia¥l G 5 0 bl
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0.07 RZ = 0.9999
0.06 |
0.05 |
ABS 0.04 -
0.03 |
0.02 |
0.01 -|
o] . : . .
(0] 0.2 0.4 0.6 a.s
Conc .of Crion ppm

508U Y Bpladl) 5 plad) (sl 1(6) JS

2980 oY Audadll 3 plaal) dadadl Lladl) Gal gdd)

The properties of the linear calibration curve of chromium ions
(6 «dsaall) daim e LS oy S (5 6 plaall inial lumd al 58 2n 58
23080 05 8 el inial Ladl) al 530 2(6) 2>

pddl) @l iial)
0.9999 Correlation coefficient (r?) Ll ¥l Jalas
0.1186 (m) dd
0.1186x+0.0002 Regression equation giiusal laall dlalas
0.0002 intercept ekl adass

Collection of samples <tiall gaa
Water samples stall cilise

el gl s A ) A jal) Ailaie aansl JA (e Apaitasyl) Ailaie 8 MLy g e bl Gl ges o
U8 ARl At ) Aase axy G a8 sall g dpia )l Adase Jilie SN o sall g dainyll Adase JE J5Y)
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Plant samples <l clise

oS g Jaadll 5 oL 5 a1 deadl a5 (M yes i e de 5 ) sl il (e ) sif A Canan
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