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The study was conducted on location with different textures from Al-
Kathra(N3¢ 21- 25.9", E4%® 13- 2.3") to Al-Mazara(N36 19- 48.3", E4% 09
47.9") in Nineveh governorate selected from Danfeeli. The present study
includes ecological properties of Danfeeli valley which is located at the south
eastern part of Mosul city of Iraq. Danfeeli valley transports seasonal rainfall
water, besides domestic and industrial wastes. The length of valley is (12) km
and the area of its basin is (35) km? The valley stream pours in Tigris river,
so that, it increases water pollution of this river. (8) samples of irrigation
water,(8) samples of soil and another (11) samples of plants like celery,
(Lactuca sativa, Beta vulgaris, Vicia faba, Apium graveolens, Allium cepa,
Raphanus sativus, Malva parviflora L., Silybum marianum L., Medicago
sativa, Phragmites communis T. and Eucalyptus camaldulensis) were taken
and analyzed to find out the concentration of some heavy metals Pb, Cd and
Ni. Serious analysis and experiments were conducted as following :

1. Soil

The results showed that studied soils were calcareous and classified as sub
order (Orthids, Argids, Fluvents and Orthents).Soil textures were(clay,sandy
loam and sandy clay loam).The mean values had as of pH were base
pH(8.24),low salinity , low content of organic matter ,high content of calcium
carbonates.
Evaluation Danfeeli valley stream soils according to total concentration with
heavy metals were upper from Maximum Allowable Concentration (MAC)
and Trigger Action Value (TAV), (strongly polluted with Cd)firstly,(strongly
polluted with Pb) secondly and (few polluted to moderately polluted with Ni)
third for Contamination Factor (C.F), Enrichment Factor (E.F) showed the
following arrangement for studied soils as : E.Fca > E.Fpp > E.Fni , using
geoaccumulation index (Igeo) results indicated that soil stream  were
(strongly polluted with Pb),(very strongly polluted with Cd) and(unpolluted to
moderately polluted with Ni), American Environmental Protection Agency
and Combined Pollution Index (CPI) results indicated that were (strongly
polluted for all location and all heavy metals studied). Results showed that
stream water had as mean values of pH were neutral (7.58) and the
classification of irrigation water quality in its use according to the of United
States Salinity Laboratory (USSL) were (Cs-S;) and (C4-S;) which is
classified as not suitable for irrigation, also indicated that Pb, Cd, and Ni
maximum concentrations .These values exceeded the critical values of
elements in irrigation water .
2.Plants

Biological Concentration Factor Index (BCF) showed that less (BCF) for

absorption Lead found in Allium cepa plant was and higher value found in
Vicia faba plant while Cadmium was less in Beta vulgaris plant and highest
value in Raphanus sativus plant while less value for (BCF) of Nickel in
Medicago sativa plant and highest value in Silybum marianum L. plant .

a



Summery

Biological Accumulation Coefficient Index (BAC) showed that less (BAC)
for absorption Lead was found in Eucalyptus camaldulensis plant and higher
value was found in Beta vulgaris plant while Cadmium was less in Vicia faba
plant and highest value in Raphanus sativus plant while less value for (BAC)
of Nickel in Medicago sativa plant and highest value in Malva parviflora L.
plant. All types of plants were (Accumulators) for Lead and Nickel with
increase Lead accumulation on Nickel and all plants were (Excluders) for
Cadmium .

3. Reactions of Heavy Metals in Calcareous Soils:

3.1 Adsorption and Desorption :

The results showed amount of ion species adsorption and desorption was
increased with increasing initial concentration that retained in soil after
adsorption and distribution coefficients values (K4) take the order:
Cd"?>Ni”?>Pb" .

Langmuir (II) equation was the best fitting for heavy metals adsorption and
desorption. and desorbed amounts for three ions on solid soil surfaces were
according to this following : Pb™>Ni™>Cd™ .with higher values at second
surfaces on first surfaces of maximum adsorption (Xm ) and Maximum
Buffering Capacity(MBC) potential ion, with less values for bonding energy
values(K) and take the following arrangement : Pb"2>Ni"?>Cd*2.
Thermodynamic approach showed that adsorption and desorption for three
ionic species according to Q/I ratio low, a significant positive correlation was
obtained between Quantity in soil solid phase and Intensity in soil solution for
all studied soils and these curves differed in its slopes with temperature (298
°K). Soil incubation on three temperature degrees (278°,298° and 318°) K for
adsorption and desorption process due to decrease adsorption and desorption
amounts and its efficiency with increased temperature, this indicated that
adsorption and desorption were temperature exothermal. Negative symbol for
(AG),(AH),(AS) in soil was exothermal and physical process. All values at
initial different concentrations were less than (40)KJ.mol™! .

3.2 Dissolution and Precipitation Reactions:-

The outputs (V.Minteq A) program including (SI)values for precipitation
minerals in Danfeeli stream water showed water ability on precipitation
numbers of 1on species for Lead minerals :

Chloropyromorphite(c),Chloropyromorphite(soil), Hydroxylpyromorphite
,Pb3(PO4)2(s),Hydrocerrusite, Cerrusite,PbHPO4(s),Pb(OH)x(s), and Cadmium
Octavite, and Nickel NiCOs(s).

While precipitation minerals in equilibrium soil solution for soils irrigated
waste water showed its ability to precipitate numbers of ion species for Lead
minerals :

Chloropyromorphite(c) , Chloropyromorphite(soil) , Hydroxylpyromorphite ,
Tsumebite , Pb3(PO4)2(s) , Hydrocerrusite , Pb(OH)x(s) , Pbs(OH)sSO4(s) ,
Larnakite , Pb30,SQOu(s) , Cerrusite, PbsO3SO4(s) , Pbo(OH);Cl(s), PbBHPOu(s)



Summery

and Cadmium Octavite , and Nickel Ni(OH); (c), NiCOs(s) in clay texture
(Aden ) and sandy clay loam texture(Al-Mazara).

3.3 Kinetics Approach :

Results showed that increase number pore volumes from stream water
increased in amount accumulation transport out columns for heavy metals
miscible displacement concepts and pathway transport process and its
behavior has two or even three different stages in some cases in transport
process. The first stage for pathway curves transport represents ion transport
easy extraction or exchangeable phase on soil minerals surfaces, while two
and third stages represent three heavy metals release non easy and slowly
extraction were bonded on fixed location and perhaps part within net of
crystal minerals especially at final extraction stages. The results showed
elongated breakthrough curves beginning small in start and large at the end
for textures . Arrangement equations were showed as following :

Elovich < Diffusion < Zero order < Power function < First order.

Data revealed that the stage(Rate 3) were the rate limiting steps for ion heavy
release in studied soils. Dissolution and release rate coefficient values for
ions Pb, Cd and Ni were (4, 2 and 3) x10™* min™! and (104, 88 and 71) x10*
min' Aden and Mazara locations respectively depended on first order
equation . Results showed that free energy all values were negative that
indicated release process was (Spontaneous) .

3.4 Some Remediation Applied in Removal Heavy Metals for
Contaminated Soils :

Results showed that sheep manure addition at levels (20) Mgkg' to
textures was not efficient for the treatment of available Pb and Ni, yet it was
efficient for the treatment of available Cd in clay and sandy clay loam
textures.

Results showed that tri. super phosphate fertilizer addition at levels (1,2)
Mg kg™ to textures due to decrease available content of Pb , Cd and Ni in clay
and sandy clay loam textures.
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