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The impact evaluation of thermal Al-Musayyib electric power station

waste in soil and plant pollution in some heavy metals
Abbas Sebur Serwan AL-Wotaify Marwa Ahmed Saeed Al-Msafree
Assistant Professor
Deptpartmen of Soil Sciences and Water Resources/ College of Agriculture / Al-
Qasim Green University.
E-mail: dr.abbassabr@yahoo.com
Abstract:

The research included study of soil heavy metals content on effect of the Elec-
tricity Almusayab Thermal Station and comparative soil of Alexandria city in Baby-
lon Governorate between the longitude °32 77' 811" N and the latitudes °44 29' 00"
E. In contamination soil was content of Ti: 1.00 to 9.84.00, Co: 20.40-42.00, As:
10.20-12.20, Se: 0.50 and Zn: 150.50-612.00mg kg™*. While in comparative soil was
content of these heavy minerals: 7.96, 17.10, 11.70, 0.50 and 155.50 mg kg™ respec-
tively. These resulted in an increase of 377.70-739.00 mg kg™ for Ti in the dry matter
of the leaves and roots of the rest crop in the affected soils by the residues and be-
tween 282.30-343.30mg kg™ in comparative soil. While Co was 3.90mg kg™ in dry
matter content for both affected and unaffected soil, so As was 0.20-1.40 and 0.10-
0.70mg kg™, as well as Se and Zi were 0.50 0.70-5.10 and 1.40 mg kg™ respectively
in the dry matter at the soil affected by wastes and the Comparative soils.

Through soil content of the heavy metals under study, the enrichment factor in
affected soil by the residues for Ti was 0.01-12.21, Co: 0.18-2.19 , As: 0.86-1.01,
Se:0.88-1.06 , and within the minimum metal level. While the enrichment factor in
the dry matter of the leaves of the leaves and roots was 1.10-2.62 for Ti, Co: 1.00, As,
Se and Zi were 2.00, 1.00, and 0.50-3.64 respectively. The contamination factor of Ti
was 0.01 to 1.24, Co: 1.9-2.46, As: 0.87-1.04, Se: 1.00 and Zi:0.97-3.94 in the affect-
ed soil by the residues, which is at a moderate level. In the vegetative parts it was
411.10-2.62, 1.00, 2.00, 1.00, and 50.50-4.64 for those metals respectively.

The plant concentration factor of metals in leaves was 38.58 for Ti, Co: 0.12,
As: 0.02, Se: 1.00 and Zi: 0.00. And it was 75.49, 0.12, 0.11, 1.00 and 0.03 respec-

tively in the dry matter for the roots of the grown leguminous plant on study soils.
Keywords: Pollution standards, Heavy metals, Soil and Plant, AlImusayab Thermal.

-

:daddall
Liaall Clgiase 488 e g ptall Jaliil) ddpiay Lo o Al AalalY) asen 8 ol a8l Ao

et 0 e Lgd Ly gy Laad Ladlly \giona ia)¥ls B i) ) (8 G s 2glal)
Gyl e o (e 5aLY) ok 4%y Le 8 il 8 Al salY) Adllie Carny Layy ¢(10)6 055
st sl QL) s Apdd) Cilgiell IS e Al O Jaall 38a5 e 4] saas Loy cadlsl)
OBV s Ladad Cilay i e g 3o I Ay slandl Gl 4y Cela Loy colsdll el 32 8 Jlad
Las calladl qugnds Ao Anasglly 5 plavadl 2SN A5l ALY pia 6 3laiilly g yal) Lgie ¢ Al

319



£328 Aaala [ Ae3 A4S 2018 I3 6-5 il Lol all) jaizall ailhy ((Lel3l ashall e300 S Ala)
sl (gl Gl B e e Jaslads g due L1y LpalaiBY s dplail) shal) cililiial da
skl el Hlad i aadses LS o) Gfialll e 20ell gaa Las - (1966)ainll il glall oK)y
o5 b Dbl dnll QK daay )i Glaa) (8 S Hsn a8 Al ALEN aleall leie Ayl
co ) olias elsel) (o Bpilae a5 88l Bygemy Sl oyt (53 Lgins (he 128 Badiunally (A3l

2=y M (Enrichment  factor) cLiey) Jule oo Gfiabisae G Cmaay Al uladll sda g
Eighil (e Baras oy (385 (gt LWLl D3 e L&D Sealially sl Cagli (ggine audl y85
vie Ja paie b A5l &gl jlaie e ey (Contamination factor)sshill Jale s . (18)4mlsd
aliall (e lLally Al pamy (ssiae ol S Al Gluhasae Gy (1) 3mbdll Gl sially 4580
clalie Ha e dgpll 8 ALE jualill 2Shs e Lila citen Al (5)dhs ellagy L (11e4)al@
Gl Gy (AL pualially 250 gl jnles(3)Auy gy ¢3hall caginy il s5lend) dina
ealially Al gl 8 Adadal) lilaal A s iy (7)ol QS5 L Ghall st Jas (g el
bl 8 Al Ll Al g donag Al ALEY jealiall Cighi julaa (iamy Calagi o (K1 LALE)
el

aaii Lo e ha Al 42U &5kl jobiadll gaal Jb ddsilase  Aphall Cuna) 6 1yeS dans 2

B olaall 35 Leillliia (a5 ¢yl oloa pn (s slsel) (o3 pE Ciles A A e il g
ASHal Olae 25688 (ilay (el age (sl 255y (il ellae WguSy ddhaie B (il e
((14) il el AlasSlls Alsal) Galsad) o Wayil Gups Al ddaad) @i e 1581 3aaeie clilig
Leibis gy sl elsel) Gk e Leie Al 5315 cblally Clilaall ik e Al sl b T Gl
V) ol sl Al Cagag Glld e Ay Ll jei (e

e Slen (35 o ALEN jualiall (any e bl L) gine (8 Aaad) i S aus 1
.(EDXRF )il 425Y) dills ¢ L

clally 4l e JS die ALEN aliall Gl jules Goars duly L2

tdand) (@ihhag Algall

Y dabiall b (15)40 ela e s e Al Go an50-0 G donda s cilie <y 6a)
G olaily ol Akailas 8 4)hall i) e LyyeS ddase he 2500 Adlue o SSpp 5 Ssppdanll;
A Adlaid) Cpa 8 Adasd) adige e 4S5 Jlsa axi S8y 5 S8y amlly bl Aakialy o Lyl
b Aylhe Ay lie SLdl a3 L Adaadll e aS15 ) (o)l dilue die SS35 5 SS3p4uall il
O 18 GPSA leas adlgall Cinasg o~ Ll clli Cigan ol (uSlay (53l adgall 2ie SCyp 5 SCop il
s a3 Alially Lneadll Clelay) JWS) 3y (E°44 297 (mpe S35 (N°32 777 81177 sk ;s
Al Al e astlaall ajall sliga 003l Bl sl (WlST Jadally A sl cilllaiall 23S

320



£NL S daala / Ao Ll 2018 L)y 65 el SLH alal) jadsall aildy ( e )5l astall £3 < Mu)

(Ti)assiliaill e oL i 5das Bl Al e IS (3 LN paliall KU (syfinall juai o
<& (EDXRF)d i) 425y 2l aae Sl (Z6) 0158305 (S€)aseiduadls (AS) gyills (CO)culy Sl
STy Sk b &5skall 45l Ayl & Al 450l cilimll Sayy . alaky Lasls (e )] asle 4K
el A5 A Aaelil) Aalal) gdalls 3)sY) cilinal STy SLy 5 il e jsally (31,30

AN ¥ aladl s e dallall duhall ad ALEN yaliall Gl Cisl julee Caleail

EFsoii= [Cm/Cref]contam.soil / [ Cm/ Cref-lcont. soil «++--- (1)(17)-
(AR E L) ey Zslall sl 3 jeaiall 385 =Cry celieY) Jale=EF gy 1) 3
136 sl Jastialy slall e 5 d3okall 4 8 L& pealinll anjaS juainl) 5855 = Cres

((20)gassS il

CF=C,,Sample/ C,,Background ........... (2)(8)-
Al 4 4 JE) el 385 =CSample (&l Jale=CF : () 3
Aglal) Al Ane A& Ja&) panll 3€ 5 =CpBackground
(18¢8)lagilyginuay Siplilly s LSy ale cbida 112

& ol Jale eyl Jale
6 siuall Sl 5 siual) sl
aidia lon il | il dsn s 0o Yl 2l el |2 0n
Jasil)
(Lo sie) Jinse 3-1 (Lo 5ia)Jina 5-2
e 6-3 (5 520) S 20-5
s e 6 o S (I o) o 40-20
(Rall (358 A y) ol 5 e S|
40
EFpIant=[Cmp|ant] contam.soil / [Cmplant] cont. soit -« (3)(13)

=l bl 4l el 5858 =Cpplant calall & Jdil) paiall cleY) Jale=EFjant 1) 3
(A el glal e s 35 gLl Ay ) Nie

PCF= Copiant | Casoil --vveeevveeeess (4)-(9)
ool e clally Ayl 8 Q) jeatall e S 3855 Cooir s Cprant -<bil) 385 Jalea PCF ¢l 3
Aly jolay Ledics ¢ figa e sed aalsll Liglue 58 Laaie duldll cilygial 385 e caladl ()5l
(12)23) e clal) diid asl)

458l g

321



£ S draly [ Aol AGls 2018 1) 6-5 Gl o3l ealad) saipall ailBy (Al astall ¢3S Alae)
sl (Lsdalls 3hs¥)astall e halls ol adlsall 8 A& jealiall S gginall 2J50al) G
7 aaS 2ale 9.84.00-1.0005 asslill =5hys 3 L 45)E Ayyis dphal) Cunsall £1y5S dlass clilieg
OS5 €0.50% e S asaidedly )3 1 aa 2aLel 2.20-10.20 5 42.00-20.40 (i &I,
G Alaal 45 gyine LS5 Adanall clilie 3L oyl e 1S 221612.00-150.50 om
il e s 2314155.5050.50 <11.70 <17.10 ¢7.96 Leal) lid) cpaledl)
£ 3BLL 450 £ ally A \ally Aglal) Al (e S B ALERY jualind) (ggina 12 g0

(17 paS aale) Anlall e a¥ls Al 8 ALEY jualiall 4y Ciliall sl
Zr Se As Co Ti
153.40 0.50 12.20 33.7 9.79 Ssy; )

214.30 0.50 11.10 42.00 9.12 Ssi»
251.20 0.50 11.61 24.00 7.98 Ssy; Sl
150.50 0.50 10.20 24.60 8.45 Ssy,
167.20 0.50 10.50 20.40 9.84 Ss3; )
612.00 0.50 10.40 33.10 1.00 Sss3,
155.50 0.50 11.70 17.10 7.96 Sseo 45,aal)
0.70 0.50 0.20 3.90 377.70 SL, calall ¢ hal

510 | 0.50 1.40 3.90 | 739.00 | ST, | (k)
1.40 | 0.50 0.70 3.90 | 343.30 | SLp | <lalebal
1.40 | 0.50 0.10 3.90 | 28230 | ST, | (Autd)

bale gsimal Layy 1 JSEN 8 e s LS Ayl uys 8 adll ey (35830 of ) gl s

g3l aly &Il culyall il Al sl Al oyt e 4T La 1 o(2) el
il b ale S5 Anball i edsas Cun (e 5aY ) Aiall 8 asaidad) ela s (S cagilially
VAR A b Lgle oo Lo Aol L&D jialiall e Lalgine LS daaal) culalig 350l
@Sl il liad Gudy 3SHes el cililae 3l cuilS il a8 o) o () Layy clgaiany
by Llliils 2003 ale Ghall PUaY g il jled Cad (e 5851 Y0 Lgd Cas Leg il
LeaSlig L&Y jaaliall ALalall o Lally olsell Alalugs 3p8la ot ol 88k 8ypms il () Josail 323000

Al

322



£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30 S Alaa)

3.64 ré
- 35
- 3
W Ti
2.5
M Co
-2
[JAs
Il Se 15
HZr L
- 0.5
-0

STp SLp

Al ablga i (e JS e B ALE jualial) o gina 118
sl il salaall oyl b el DL il jsdag (3hsY Adlad) salall (ssine 7ol Lain
o)y ine zsly3 A)laall A 8 Al oA die s ¢ apulanll e T asS 221739.00-377.70 o
LSl Eumn e ) Ayl Jial a8 agle g Qs 8 Gae sa LS TS 2L343.30-282.30 0
axle5.10 &l 3 G583 oany Slis o(2) SN 8 Auabyall 28 ALEN pualially 43)lhe Aalall £ haY) 8
vie 1aaS 13103.90 aipeS cualy cly &I Ll A gha) gl 8 ol oL Gl e e TTass
Al 5 e JS 8 Aslal ¢ adU Aalal) sald) (s sine

1000
mTi
m Co 500
As
H Se Zr
W Zr

STp

SLp
Al G g il 3B s jedag by Adlad) Salally ALERY jualial) g giae 128
GhsoU Aalall sald) e IS 3 s 23140.70-0.10 5 1.40-0.20 o geaiy3d zshs s 4
5aY) Lially asaialendl (59 ola ool o A5lEally sl il JS (3 calid) DB il sdas
DA (e i Al 035 G IS A el 30 eBaL oasms Crm (e a3 2200.50 daiy
Gahall ayi A bl L il psda (3hsY dalall sald) aie ALEN aliall gyine il Adaadl
1038 2312 0.0250.10 <0.05 Wlaadl (5 A dpansd) 3538 Eojlinl pssislandly foiy3lls by I Lapusd
(16)clall b abal e

323



£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30 S Alaa)

-0.12 o 3Jsaal 3 ) ddaaal) calalie bl Cayill aie ALEN juabiall clieY) Jale 75l
bl i @l skl .06-0.88 5 1.01-0.86 ziy3lls «lysSU 2.19-0.18 5 ¢apstisll] 21
Sl (535 (Idsaall (& aaall 35as (e (Y1 2a) (s Qe calS el Jale @iliaa o )
eaxeS o) A aslil) (paee (e A3)lal) A5 Adaaall clilina 330 gl ssine i) ) Lay
Al Anhall 8 AL alell

JAdaaal) culiliag 5 kel A8l eBally il o 08 ais ALE jaliall g USY) Jale 13050

aglall o lally dgpl) 3 ALED juabiall clieY) dele Ciligal) sl
Zr Se As Co Ti

0.90 0.91 1.01 0.18 1.12 Ssi; Js!
1.23 0.89 0.89 2.19 1.03 Ssy,
1.42 0.88 0.92 1.24 0.88 Ss,; Sl
0.93 0.96 0.89 1.38 1.02 Ss,,
0.98 1.06 0.93 1.17 1.21 Ss;; Call)
3.83 0.96 0.86 1.88 0.12 Ss;,
0.50 1.00 2.00 1.00 1.10 SL, | <« ehal
3.64 1.00 2.00 1.00 2.62 ST, (45 sLall)

3 55l Adaaall ililie e Dl (g Sl apiailly ol cililieg jilie jlae o Ay L35Sy
Jule axd aledi) b Caegnd s 8 A0yl 45 Glaa o ALEN paliall (e Ayl (g5tna 3005
elie) Jale ela chuhall ad CQpil) e 8 ALEN yialiall (oSl o) (ady Lo g o lieY)
58] bl calial A (AY) LS jualially Ajlie 0585 CaligSl samys ¢ ) Aipalls 58,30
SR 8 e o LS Al e lie) Cua (g

ol DL @il eaat Aalal) sala) vie(3.64)aidll Aol 2d50al) b 053 slie) dale oy
Adlall Hsaally 3hsY) sale (e JS 2302.62-1. 100 asslaall e Lie) Jule #5y5s Al cays
D53 3 A8la salall (e IS e 1,00 aspidaally bS] dale QS o (8 ¢2.00 gyl
Dsaad ddlall sald)  (ys8)505 asnlanll s LieY) dale of il Adaadle DA Gy oy oL @l
cprainll (38 (e edally Aasall ililae sl A (s5ine 3aL) I Ly 3] e e DL
ALED paliall e il clie) dale (e sy (4)JSN;

324



£3LuS Aaala [ Ao l30 L8 2018 13 6-5 Gl Lol alall jaipal) gilh (Al aglall ¢35 € dlaa)

HTi
m Co
mAs
H Se

W Zr

531 Ss22
Ss32

Al G e 3 ALE jaliall £ LEY) Jale: 30

HTi
mCo
= As
M Se

wZr

L il adag 3lsY ABlal) Salall die ALE jaliall gUS) Jale:4 il

-0.87 zi)3lls clisSl 2.46-1.19 5 ¢1.24-0. 130 assliall 4Jsaall 3 Eslil) Jule 75l

Jale of i) s eclalaally s lial oyl vie 3.94-0.97 G 058305 <1.004550ly < 1.04
aad) cililie sl il (gsina g iR I Ly o T saal) Jsiaal (ggiall e oIS il
ehal) Ay Adasall colalia sl e Al A5 )lae ALED (alaall (e 3y Cud 3alyy cuilS
alial) e S0 i) e 4.64-0.50 5 <2.00¢1.00 <1.00 2.62-41.1055) Jale G\ dlal)
AlaieY dag cdashill Jule e J8 WS e LieY) Jale o)) bl 23aadle DA g (4 s2al)3) 5S04
(e S (A (e llE dlle ady OIS (A ALED jualiell aajeS Jastisadl juaiall o clieY) dale
aaall clilie Al il e JS (A S peaiall (gsine o adie) Custill dale Lo cdadall i
Jale gyl ) elld gan Las coghill Jule ad gLl ) el culig g oyladl i b olyine
O 3 (BhY L Anlie ysdall e Adlall salad) 3 L (Al ¢5aly) 8 L& Cpladdl (any 385
1.00 <0.02 0.12 38.58 &15-S) M5 a st aally 5exiy3 U5 by &lly o suligll slall 3 €50 Jale
assialiadls sy 30 0. 120 &1y (75,49 apnliall Sy . 3O Lalall salall b sl 1e0.00

325



£NL S daala / Ao Ll 2018 L)y 65 el SLH alal) jadsall aildy ( e )5l astall £3 < uu)
L5)Eall ayi Ay L (Adsaal)e DBl sial Lalal) salall 8wl e 0.0351.00 011 58,30,
clalia 35lall oyl e AaLall e a8 4l Cplu) el Aalal) )il @l jeaill 35 Jale
Lisbss OIS Ol Baaaall Aagll o gnliall Gaeal Jlall 5850 Jale Hslad ale JShs L (4dsaall) ddasll
S dale g8 ga - (18)aasl) e bl s IS e el S Ol iga e sgd aall
cabsl) e iy Lisbus Al 28 ALEN jealial) 3L L)

(PCF)clail) 385 Jule ame 4sbill) a8ty Al i b ALER jualial) Eigli Juls 14 gan

aglall o a1y dgpl) 3 ALED juabiall clie}) dele Ciligall sl
Zr Se As Co Ti

0.99 1.00 1.04 1.97 1.23 Ssi; Jsy!
1.38 1.00 0.95 2.46 1.16 Ss;,
1.62 1.00 0.99 1.40 1.01 Ss,; Sl
0.97 1.00 0.87 1.44 1.06 Ss,,
1.08 1.00 0.90 1.19 1.24 Ss3; Calla)
3.94 1.00 0.89 1.94 0.13 Ss;,

0.50 1.00 2.00 1.00 1.10 SL, | <l ehal
3.64 1.00 2.00 1.00 2.62 ST, (43 51)
B Aglall e)a¥) (& S peaiall 385 Jale
0.00 1.00 0.02 0.12 38.58 SL, Aalaidl)
0.03 1.00 0.11 0.12 75.49 ST, 45 glall
0.01 1.00 0.01 0.23 43.13 SL, dilaie
0.01 1.00 0.06 0.23 35.46 ST, 4 )\l

asilind) Lagaly o guiliailly ol &I sany b sl e aly 5830 gl dale ol (5)JSall o daiilly
e & IV Al ()5S)5 sl dule el GlIAS s LAl x5 e b andl) Al 5305
asiilanally il Lagalys iyl sl samy o ¢o L s 5ad A8lad salall b LapeY cigalil
o L) By ALED yaliall (may e 6 gl () L (6) ISl 5 58 Lal) msdl) (pa 2mly (s5iana
Leyy @lld (e uSally sl 6 LeilaaS 3al) 0 a2 )l) Ao Al e hal) b Lesbials (5)a By 5 ¢yl
sDaL Lilae 2gmy 8 g uliia LHES) g Loo Ayl b jealiall Gl ASpn il b ) )
elsell 3 JUEY) Ao AL yeaill ol cplal) @Iy 8 age 550y asi sl jaiae Say Al

326



£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30 S Alaa)

Al e oo sas Aaalill Alall e B (s Lasa cdnlall el S 45 8 L) salyys adbead oLl
celsells oLl Jaiy &5l e JESY) QNS o gl (pa Cushill LaHE o) (Say Leuds

3.94

MTi . : 0.99 2.46
m Co

As
H Se

WZr

$s32 Ss31

A i clie b ALE ualiall Cighi Jale: 58l

3.64

M Ti
mCo

As
m Se

W Zr

ML il sl (sl Adladl Balal) B ALER jualial) Cigli Jale:6 Sl

elgas A8l o 1ya0 Lgdlily Al 8 ALEN jealiad) Apas sl ity A jial) Cbppudil] el o guia s
sina Jlie o ladine 43,1 ALEN paliall Slall 55l Jale cpl Lgds 4il) mdans e 4l cils
bl elya¥) 8 Jle gtina Jl) uaiall (5S Leind L& jualiall (e djilly A5kl )2V
DB il 385 Jale gl @lh (ra (aSally ¢ Slall 03855 dale A 31335 Al 6 (addiag
dule 8 andl) e ol agulaal) of (7)dSall o clliyy . (4)slaal) (385 o dad J8 oy bl
Lalsine ol dcadlia il ginney Cinaeal Al ALEN joabiall SLal) S5l Jalag 355l Ll 0385

Al Ay culie s Aslall oYl

327



£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30 S Alaa)

75.49 80
mTi
mCo

As
m Se

Zr

Aal) Gy A Aalil) 5Ll £l vie ALEL jaliall SLAY 388 Jale: 7S
EAP LI

e LiyeS Aane colaliay sliall Cyl) o il e Alall duhall i ay) cliags b DA o

ilS Al ddaad) culalia spliall e Al Ajlhe ALEN jualiall e e gsinay CulS i)

ehaY) Gyine gLl el ool Las ¢ )aY) Cighill jaliadd dam Lad Eighill e il giase (el

Jofil)l paiall LS N ALE] pialiall leSl dagiy oL il 8 L& jaaliall (e 4500

o b Al x5 B jeaill dgay e (ANl e a2 L2 Y] dele zual g jeS Jexial

Ot 8l e g il el (giasall e sy ol Jale el @y L Aglall oY) 8 4ad

S5 Jale af cigling A5l 455 die 43S ) Adaaall cilalig 35l ol 8 Q) peaiel) 308

Aasall cilaliay 50l oyl e IS die oML Ly jsday 3o Anlall e hal) 8 ALED jialial)

Aoyl i

References:

1. Abrahim, G.M.S and Parker, P.J.(2008) Assessment of heavy metal enrichment
factors and the degree in marine sediment from Tamaki Estuary, Auck-
land, New Zealand. Environmental Monitoring and Assessment Jour-
nal.136(1-3): 227-238.

2. Al-Basaily, A. M. and Mahmoud, M. M. (1980) Minerals and Rocks, University
of Mosul, Ministry of Higher Education and Scientific Research : 97-220.

3. Al-Ftlawii L. A. S. A. (2016) Effect of sedimentation source on mineralogical
characteristics and heavy elements for some soils of Wasit and Maysan
provinces. Ph.D. Agric. Coll. Baghdad Univ:156-175.

4. Ali, F. A. M. and Hamoudi, A. F. T.(2008) Quantification of Quantities of Some
Heavy Elements in Some Legume Plants, Education and Science Journal.
21(3): 53-65.

5. Al-Mamouri, Z. N. A. A.(2015) Study of some affected properties by oil wastes
on soil of Samawah city at southern Irag. MS.D. Agric. Coll. Babylon
Univ:27-30.

328



£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30 S Alaa)

6. Al-Shirazi, M. A.(2000) Environment, Islamic Awareness Foundation for Printing

and Publishing, Dar Al-Uloum Dist., Beirut, Lebanon : 99-113.

7. Al-Wotaify, Abbas S. S.( 2017) Evaluation the effect of oil wastes on soil pollu-

tion with heavy metals. Euphrates of Agriculture Sciences Journal.4 (9)
:1-9.

8. Hakanson, L.(1980) Ecological Risk Index for Aquatic Pollution Control, a Sed-

imentological Approach.Water Research journal. 14(8): 975-1001

9. Han, S.K.; Cao0,Q.; Zheng, Y.M.; Huang, Y.Z. and Zhu, Y.G. (2008) Environ-

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

mental Pollution Journal, 152(3):686-692.

Holy Quran, Sural5:AL-Hijr, Versel9: 262-267.

Khuwaydem, K. H.; Al-Ansari, H. R. and AL-Bassam, K. S. (2009) The study
of the distribution of some heavy elements in the soil of the city of Basra
southern Iraq. Iraqi Journal of Sciences. 50(4): 533-542.

McGrath, S. P. and Zhao, F. J. (2003) Phytoextraction of metals and metalloids
from contaminated soils. Current Opinion in Biotechnology Journal.
14(3): 277-282.

Mingorance M.D.; Valdés, B. and Olivioa, S.R. (2007) Strategies of heavy
metal uptake by plants growing under industrial emissions. Environmental
International Journal. 33: 514-20.

Mohamed, Q. H.; Hussein, A. H. and Lefta, J. A. (2014) Effect of Al-
Musayyib Power Plant Waste on Some Physical and Chemical Properties
of the Euphrates River. Al-Qadisiya Journal of Engineering Sciences.
7(4): 275-290.

Ngole, V.M. (2011) Using soil heavy metal enrichment and mobility factors to
determine potential uptake by vegetables. Plant Soil Environ.J.57(1):75-
80.

Pratt, P. F. (1972) Quality criteria for trace elements in irrigation waters. Cali-
fornia agricultural Extremism station: 46p.

Smuc, N.R.; Vrhovnik P.; Dolenec T.; Serafimovski T.; Tasev G.; Dolenec,
M.(2009) Assessment of the heavy metal contamination in surficial sedi-
ments of Lake Kalimanci(Macedonia): a preliminary study. RMZ-
Materials and Geoenvironment. 56(4): 437-447.

Sutherland, R.A. (2000) Bed sediment-associated trace metals in an urban
stream, Oahu, Hawaii. Environmental Geology Journal. 39: 37-611.
Wahbi, M. S.(2004) The Environment from an Islamic Perspective, Dar Al-Fikr

Distribution, Damascus, Syria:14-18.

Zhang, L.P., Ye, X., Feng, H. (2007) Heavy metal contamination in Western
Xiamen Bay sediments and its vicinity, China. Marine Pollution Bulletin
Journal. 54:974-982.

329



