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Abstract: The purpose of this study was to remove different concentrations of heavy metal salts  Cadmium chloride 

and Lead chloride by some aquatic plants Elodea Canadensis and Myriophyllum verticillatum for one month. The results 
of the study showed that the concentrations of the components in the aquatic plants used in the test increased at the end of 

the study in a different way than those in the control sample. 
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INTRODUCTION 
Phytoremediation refers to the technologies that use living plants to clean up soil, air, and water contaminated 

with hazardous contaminants [1]. It is defined as "the use of green plants and the associated microorganisms, along with 
proper soil amendments and agronomic techniques to either contain, remove or render toxic environmental contaminants 

harmless" [2]. Phytoremediation is proposed as a cost-effective plant-based approach of remediation that takes advantage 

of the ability of plants to concentrate elements and compounds from the environment and to detoxify various compounds 

[3]. The concentrating effect results from the ability of certain plants called hyper-accumulators to bio-accumulate 
chemicals, the remediation effect is quite different. Toxic heavy metals cannot be degraded, but organic pollutants can be 

and are generally the major targets for Phytoremediation. Several field trials confirmed the feasibility of using plants for 

environmental cleanup [4]. Phytoremediation may be applied to polluted soil or static water environment. Examples where 

Phytoremediation has been used successfully include the restoration of abandoned metal mine workings, and sites where 
polychlorinated biphenyls have been dumped during manufacture and mitigation of ongoing coal mine discharges reducing 

the impact of contaminants in soils, water, or air [5]. Contaminants such as metals, pesticides, solvents, explosives, and 

crude oil and its derivatives, have been mitigated in Phytoremediation projects worldwide. Many plants such as mustard 

plants, alpine pennycress, hemp, and pigweed have proven to be successful at hyper-accumulating contaminants at toxic 
waste sites. Not all plants are able to accumulate heavy metals or organic pollutants due to differences in the physiology 

of the plant [6]. Even cultivars within the same species have varying abilities to accumulate pollutants, This technology 

has been increasingly investigated and has been employed at sites with soils contaminated with lead, uranium, and arsenic. 

While it has the advantage that environmental concerns may be treated in situ, one major disadvantage of Phytoremediation 
is that it requires a long-term commitment, as the process is dependent on a plant's ability to grow and thrive in an 

environment that is not ideal for normal plant growth [7]. 

 

MATERIALS AND METHODS 
The experiment was conducted to test two plants, Myriophyllum verticillatum and Elodea Canadensis, to remove 

different concentrations of salts Cadmium chloride and Lead chloride by taking (50 g) of fresh weight of each plant and 

growing the plants in (10) plastic containers with a capacity of (15) liters. Each container contains (10) liters of water 

containing three different concentrations (10, 20, 30) mg/liter of salts Cadmium chloride and Lead chloride. After a month, 
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samples of the plants used in the experiment were collected and exposed to different concentrations of element salts to 
determine the removal percentage [8]. Heavy elements were estimated in water and plant samples using flame atomic 

spectrometry [9]. 

 

RESULTS AND DISCUSSION 
The results of the study showed an increase in the concentration of heavy elements in the studied aquatic plants 

at the end of the experiment, as Figure (1) showed the accumulation of lead in the aquatic plant Myriophyllum verticillatum 

(5.178, 5.975, 6.373) respectively compared to the control, while the concentration of lead in the plant Elodea Canadensis 

(4.694, 5.029, 5.701) respectively compared to the control. The results of the study also showed an increase in the 

concentration of heavy elements in the studied aquatic plants at the end of the experiment, as Figure (2) showed the 
accumulation of cadmium in the aquatic plant Myriophyllum verticillatum (5.253, 6.207, 6.685) while the concentration of 

cadmium in the plant Elodea Canadensis (5.186, 6.051, 6.915) respectively compared to the control. 

 

The results of the study showed the percentage of removal of heavy elements in the aqueous solution at the end 
of the experiment, as Figure (3) showed the percentage of lead removal in the aquatic plant Myriophyllum verticillatum 

(23.076, 9.091, 7.142) respectively compared to the control, while the percentage of lead removal in the plant  Elodea 

Canadensis (28.571, 11.764, 6.667) respectively compared to the control. Figure (4) also showed the percentage of 

cadmium removal in the aquatic plant Myriophyllum verticillatum (15.384, 10.782, 6.882) while the percentage of cadmium 
removal in the plant Elodea Canadensis (16.667, 14.285, 12.512) respectively compared to the control. 

 

It shows that the aquatic plants under study can either accumulate this element in their tissues, have a unique way 

of withstanding high concentrations of the element, or absorb high concentrations of the element and transform into 
dormant vacuoles [10]. Plants' natural balance of heavy elements. This is accomplished by the enzyme phytochelatin 

synthase, which uses glutathione as a basic material to activate the presence of heavy element ions. [12]. It should be noted 

that the concentration of heavy metals in the tissues of living things is influenced by a wide range of external factors, such 

as salinity, pH, the efficiency of complex organic and inorganic molecules, and their impact on the physical and chemical 
processes that regulate the rate of metabolic processes, such as temperature, oxygen content, and light intensity. 

Bioaccumulation is also influenced by the element's environmental concentration, environmental properties, organism type, 

and exposure duration. According to the study's findings, the total concentration of chlorophyll in the aquatic plants under 

investigation decreased at the conclusion of the experiment. This is because the experimental plants contain these extremely 
toxic substances, which have the potential to build up in plant tissue [13]. Through blocking the activity of the enzymes 

that produce it, such as aminolevulinic acid dehydratase and porphobilinogen deaminize, which forms porphyrin, it 

prevents its creation. Research has shown that the creation of chlorophyll, the process of photosynthesis, and the synthesis 

of other hues like carotene and efficacy all have an impact on certain heavy metals [14]. Exposed to these elements' 
enzymatic effects [15]. This could be explained by the fact that when the concentration of heavy metals in plant tissues 

rises, the amount of chlorophyll in those tissues falls because the enzymes that aid in the synthesis of carotene and 

chlorophyll are inhibited. Some enzymes that aid in the synthesis of chlorophyll are installed by Nasser [16].  

 

 
Figure 1: Showed the accumulation of Lead in Myriophyllum verticillatum and Elodea Canadensis tissues 
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Figure 2: Showed the accumulation of Cadmium in Myriophyllum verticillatum and Elodea Canadensis tissues 

 

 
Figure 3: Showed the percentage removal of lead by Myriophyllum verticillatum and Elodea Canadensis 

 

 
Figure 4: Showed the percentage removal of Cadmium by Myriophyllum verticillatum and Elodea Canadensis 

tissues 

 

CONCLUSIONS AND RECOMMENDATIONS 
Heavy metals negatively affect vital growth processes, and the effects increase as the concentration of the pollutant 

increases simultaneously. Plants are an effective biological tool in removing pollutants from heavily polluted environments, 

and the selection of plant species depends on the type of pollutant and its concentration in the environment. 
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