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Abstract: A high content of heavy metals in the soil and plants accumulated by a crude oil might causeserious damage to the environment and can
be a threat to the health of the surrounding population This paper presents the results of research that focused on analyzing the heavy
metal(mercury and lead) content insoil and plants in oil company ,The analysis focused on the content of heavy metals in soil and plant(Atomic
absorption spectrometry and DMAS8Q). In the soil sample the concentration of mercury higher than lead 6.423 ,1.261ppm respectively and
withinWorld Health Organization (WHO) allowable limits and the concentration of mercury in plant The arrangement was as follows:
Alhagigraecorum> Eucalyptus camaldulensis>Phragmitesaustralis>Phoenix dactylifera , Ziziphusspina-christi>Tamarixarticulata>Typhadomingensis
.And in lead arrangement was as follows, Alhagigraecorum> Eucalyptus camaldulensis>Phragmitesaustralis>Ziziphusspina-christi>Phoenix

dactylifera>Typhadomingensis>Tamarixarticulata.
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1-INTRODUCTION

The soil contamination with elements is a serious environmental threat and one of the most pressing environmental
problems in the world (Foleyet al; 2011).The anthropic activities contribute to soil contamination and pollution with
heavy metals including mining (Ok et al., 2010) therefore, the environmental pollution with heavy metals has
become a serious environmental problem. These heavy metals are not biodegradable and many of them are toxic
(Abbas and Abdelhafez, 2013). Lead (Pb) is one of the most pervasive contaminants in aqueous environments and
soils. It is used as a raw material for several industries, storage battery manufacturing, printing, pigments, fuels,
photographic material and explosive manufacturing (Nagajyotiet al., 2010 ). Soil is the major reservoir for Pb in the
environment and forms the initial link of the food chain through which the lead is transferred to man. Lead
discharges from humans’ activities enter the soil from the depositions of polluted atmospheric or aquatic system or

through land-based disposal of contaminated wastes. Pb occurs naturally in soil in low concentration, and transfers
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to the food chain from soil to plants and then to the animals and human. However, when the concentration
increases it will become toxic and hazardous for the health and the balance of the environment itself ( Geoffrey K.
Kinuthia , etal ; 2020 ). The uncontrolled release of Petroleum and its products into soils and groundwater has
become a significant problem (Foley J.Ramankutty, etal ; 2011) . Spilled oil endangers public health devastate
natural resources and makes soils to be less useful for agricultural activities with soil dependent organisms being
adversely affected (Njokuet al; 2008). Human activity is a primary source of Hg contamination and with
drastic health consequences resulting from its uptake through the food chain. It has been documented that zinc
smelting plants result in some of the greatest anthropogenic contributors to Hg emission (Nriagu and Pacyna,
1988), have also been used to minimize variations associated with soil logical differences in the samples when the
primary goal is to document variations in the contaminant concentrations for the purpose of source damage

identification.

2 -MATERIALS AND METHODS:

2-1: Description and samples collection of the study area:
The samples were collected from the study site during January 2021 in central oil company as a contamination site with

petroluem hydrocarbons in Baghdad city .

2-2: Sampling:
ePlant samples: Seven (contaminated) leaf plants samples were collected with 3 replicates of each samples, then dried
outdoors at room temperature for 3-5 days, then grinded with a mill and sifted with a 1 mm diameter sieve to be ready

for analysis.

¢ Soil Samples one soil samples were collected from contamination sites with 3 replicate of sample by using cleaned

polyethylene bags from 30 cm in depth.

2-3 : Mechanical working of Milestone’s Direct Mercury Analyzer (DMA-80):

Directly analysisinto metal boat or quartz and then transfer sample from DMA-80 to the analytical balance need five
minutes for one sample, no need acid digestion. The sample boats loaded on to instrument auto sampler, first dried
then thermally decomposed in furnace oxygen. Mercury, Nitrogen, Hydrogen, Carbon and combustion products released
from the sample and carried to the catalyst section furnace, where sulfur oxides and nitrogen. Mercury (Hg) is flown by
the transferor gas into path of the spectrophotometer where it is quantitatively measured. All systems of information a
kept on a windows-based computer and software, providing simple and intuitive, Sample parameters including method

profile, furnace temperatures, absorbance signals according to (USEPA, 2006).
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Method validation was used as certificate reference material CRM as in Table (1) (Gaithersburg, 2017) was utilized to
assess the accuracy of the method. Developed spike recoveries were performed on this material as well as samples
according to Ataroet al., (2008) and Nascimentoet al., (2008). This principle was used for all sample analysis. This
typically contains an automatic sampler, quartz furnace, cobalt-manganese oxide catalyst, gold-coated sand
amalgamator and an atomic absorption detection cell with three different path lengths (120,165 and 4mm). The method
for solid sample analysis consists of placing a known amount of milled sample in a nickel or quartz boat (Sample holder).
The sample is introduced in the quartz furnace, where it is heated up to 200 °C (drying temperature) for 600-1000 C,
Maximum temperature allowed by the software of equipment about 105 which set a limit mercury volatilization and

reduction of Oxygen 02 (99.99%) (MDE. 2014b).

Table (1): Method validation was used as certificate reference material CRM

Wavelength | Step Time CRM and Type

SRM
Gas Flow (L 150 12 min IAEA- Plants
min-1) 140TM
Plasma 15 170 | 16 min TORT-2 Soil

Auxiliary 0.2 100 15 min DORM-2 Blank

Nebulizer 0.8 | 100 | 10 min 0 Blank
Read delay (s) | 200 | 25 min NIST Plants
75 2709
Replicates 3 175- One SRM- Soil

200 time to 1974b

each

Probe in 100 10 0 Blank

sample (n)

2-4: Sample Preparation for Analysis by Top Wave:
Determination the presence of Pb Element by using Atomic spectrometer contra 700 type and has been examined in the
Ministry of Commerce/General Company for Foodstuff Trading / quality control division. This method identifies the

concentration of Pb in samples used, before that all samples must be converted to liquid.
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In soil samples weigh 3.5g of the samples to the digestion vessel. The amount of organic material should not exceed

250mg. Then add 2.5ml of HNO3 %65 and 7.5ml of HCI37% to the samples.(APHA, 2005) .

In plants samples weight 0.3g of samples and place them in the digestion vessels and add 7.5 ml of nitric acid HNO3 %65
,after that shake the mixture carefully or stir with clean glass bar. necessary wait at least 2min before the vessel is
closed, Heat in the Microwave oven with the following program to avoid foaming and splashing wait until the vessels
have cooled the same room temperature about (20 min).The digestion vessel is carefully opened in fume hood wearing
hand Eye and body protection since a large amount of gas would be produced during the digestion process, then they
were quantitatively transferred to Falcon tubes and diluted to 15 ml with deionized water to examined by the Atomic

spectrometer (APHA, 2005).
3- RESULTS AND DISCUSSION:

3-1: Elements concentrations:

The elements were measured of dry leaf plant and soil samples to monitor the quantity cumulative ratios which are:

A-Concentration Lead between plants and soil :

Results of lead element showed the presence of concentration in plants was differing from types depending on the
ability to absorb this element. Through statistical analysis scored a significance between element and plants in a
percentage of the corresponding the highest correlation coefficient between plant and soil was recorded R2 value [( 51%
in Phoenix dactylifera), (47% in Typhadomingensis ) and 47% in Alhagigraecorum] , this is consistent with some of the

researchers in local studies (Ajmi, 2010) found (Pb element in Typhadomengensis between (14.1-17.5)ppm .

These indicate that plants are known in accumulating elements from around its environment according to (Al-Haidary,
2009 and Ajmi, 2010).The rate of absorption of carbon was a high , its being the most plants play an important role in
circulating nutrients and trace metals in ecosystems according to (Pip and Stepaniuk,2020) and due to their high capacity

in uptake of nutrients and other pollutants from treatment (Brancovicet al .,2010). Figure ( 1) Showed the concentration
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Lead between plants and soil.
Fig (1): The concentration Lead between plants and Soil

A-Concentration Mercury between plants and soil :

Results of mercury element showed the presence of concentration in plants was differing from types depending on the
ability to absorb this element . Through statistical analysis scored a significance between element and plants in a
percentage of the corresponding the highest correlation coefficient between plant and soil was recorded R2 value [( 51%
in Phoenix dactylifera), (47% in Typhadomingensis ) and 47% in Alhagigraecorum] , this is consistent with some of the
researchers in local studies  (Ati, 2017) found Hg in Phragmitesaustralis between (2.3- 1.9 ppm),Also in local studies

(Ajmi, 2012) found Typhadomengensis between (14.1-17.5 ppm) and Phragmitesaustralis between (8.6-13.8 ppm)

These indicate that plants are known in accumulating elements from around its environment according to (Al-Haidary,
2009 and Ajmi, 2010).The rate of absorption of carbon was a high , its being the most plants play an important role in
circulating nutrients and trace metals in ecosystems according to (Pip and Stepaniuk,2020) and due to their high capacity
in uptake of nutrients and other pollutants from treatment (Brancovicet al .,2010). Figure ( 2) Showed the concentration

Mercury between plants and Soil.
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Fig (2): The concentration Mercury between plants and Soil

Table ( 2) The concentration of elemental in leaf plants and soil in polluted area.

Types of Plants Mercury Lead
Phoenix dactylifera 0.19 0.317
Phoenix dactylifera 1.53 0.371
Phoenix dactylifera 2.55 0.345

Mean + SD 1.42+1,23 0.34+1.01
Phragmitesaustralis 3.11 2.7
Phragmitesaustralis 1.53 0.371
Phragmitesaustralis 2.55 0.345

Mean + SD 2.37+0.92 1.17+1.22
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Table ( 3) The concentration of elemental in leaf plants and soil in polluted area.

Types of Plants Mercury Lead
Typhadomingensis 0.11 0.32
Typhadomingensis 1.03 0.09
Typhadomingensis 1.83 0.01

Mean + SD 0.99+0.11 0.14+0.02
Ziziphusspina-christi 1.81 1.9
Ziziphusspina-christi 0.93 0.12
Ziziphusspina-christi 1.35 0.15

Mean £ SD 1.36£1.12 0.72+0.04

Eucalyptus

2.41 1.2
camaldulensis

Eucalyptus

1.93 0.99
camaldulensis

Eucalyptus

2.35 0.84
camaldulensis

Mean + SD 2.23+1.21 1.01+0.98

Alhagigraecorum 2.54 1.339

Alhagigraecorum 3.11 2.97

Alhagigraecorum 2.54 1.99

Mean + SD 2.73+1.29 2.09+1.39
Tamarixarticulata 1.92 1.7
Tamarixarticulata 0.99 0.11
Tamarixarticulata 1.03 0.15

Mean + SD 1.331£0.99 0.65+0.03
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Table ( 2) The concentration of elemental in soil of polluted area.

Soil Samples Mercury Lead

Soil 5.19 1.117

Soil 6.53 1.521

Soil 7.55 1.145
Mean £ SD 6.4312.23 1.26+1.53

According to the tables (2,3,4) we note the high percentage of concentrations of the two elements lead and mercury in
the soil and plants and this indicates the strength of the plant in biological treatment and its ability to withstand

pollution in absorbing pollutants from soil contaminated with oil residues on the side of the central oil company.

4- Conclusion :

The high concentration of elements in leaf plant refers to uptake of inorganic complexes because of their higher surface
area compared to their volume according to ( MDE. 2014a, MDE. 2014b). Therefore,it may be considered one of the
most harmful minerals and the extent the influence of the surrounding environment used it as a result of events and
damage to plants .The normal level of lead element in the leaf tissues of mature plant growing on uncontaminated soil
ranges from (0.01-0.1ppm).It is toxic to the plant if (3ppm) (UNEP, 2012). In studied conducted in a mining area in
Hamidan Province in the western part of Iran, the amount of lead in leaf plant Typhadomengensis of the studied site was

(2.33 ppm) (MDE. 2017). The amount as mining site in our study produces large amounts of lead pollutants.
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