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Abstract

Modern methods are receiving more attention lately for the treatment of heavy metals found in wastewater [1].
Because biological processes have been shown to be sustainable, easy to understand, and green [2]. We have
made an effort to disseminate information about various microalgae strains utilised for heavy metal removal and their
remediation mechanisms with the aid of this review [3]. Getting rid of heavy metals is accomplished by several external
and intracellular pathways in microalgal species [4]. In-depth discussion has been had on heavy metal mechanisms
and phytoremediation. It is evident that heavy metal bioremediation is insufficient. is not a cost-effective tactic. As
a result, efforts to create integrated remediation systems have increased in an effort to make this procedure more
affordable [5]. Likewise green technology. As a result of the talks in this review, it can be said that phytoremediation
may significantly contribute to the remediation of heavy metals in a sustainable manner as well as the realisation
of bio economic potential [6]. Heavy metals are among the most harmful water contaminants. However, 80% of the
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wastewater that hasn't been treated gets dumped into the water [7].

Keywords: Phytoremediation; Different types of mechanisms; Algae
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Introduction

Bodies utilised for residential purposes, especially freshwater
bodies. Due to the growing shortage of freshwater supplies, this is
causing global water stress. According to a research, water stress would
affect almost 60% of the world's population by 2025 [8]. Heavy metals
found in wastewater come from both human and naturally occurring
events, including volcanic eruptions and other processes. Heavy metals
are emitted from these businesses into the air, the land, and ultimately
into water bodies [9]. As heavy metals enter the food chain and
accumulate, they include mercury, lead, arsenic, nickel, chromium,
titanium, cadmium, molybdenum, copper, zinc, nickel, manganese,
iron, cobalt, boron, silver, and gold [10]. Harmful impact on the human
body once they are inside it. Human wellbeing these contaminants
have negative effects on both flora and animals in addition to harming
human health [11]. The need for developing remediation solutions
increased as a result of the environmental deterioration. Heavy metals
in the wastewater are removed using both conventional and new
methods [12]. Ion exchange, electrochemical treatment, osmosis,
evaporation, and precipitation are examples of traditional procedures
that are more expensive because they require higher energy input.
Additionally, several of these techniques provide difficulties for
Modern approaches, like as biological methods, are employed to get
around this since they are simple to use and offer a more sustainable
and cost-effective way to remove heavy metals [13]. Phytoremediation
is the name given to the process of cleaning up water pollution with
algae. It is a possible method for the removal of heavy metals since algae
are widely accessible, affordable, very effective at removing metals,
environmentally benign, and produce goods with additional value [14].
The two types of algae that are often distinguished are macroalgae and
microalgae. Microalgae are primarily divided into four primary types:
diatoms, green, golden, and brown [15]. During phytoremediation,
the majority of contaminants are eliminated using the biosorption,
bioaccumulation, and detoxifying mechanisms demonstrated by algae.
Heavy metals are moved into the algal cell during bioaccumulation.
From a sustainability standpoint, phytoremediation alone isn't the
ideal option. Different phyco-chelators generated by algae aid in the
transformation of harmful heavy metal into non-toxic chemical during
detoxification.

Discussion

Algal based bioenergy is considered to be the most environmentally
friendly and sustainable energy. Biomass obtained during
phytoremediation can be used towards production of bioenergy and
several other high value products to make it sustainable. It can lead to
the production of green energy while also leading to the remediation
of heavy metal contamination. This evaluation emphasise the state-of-
the-science of phytoremediation additionally, descriptive details on the
dangers associated with heavy metals' sources are provided. A quick
overview of how heavy metals affect the productivity of commercial
items, how to increase the buildup of these byproducts, and how to
remediate heavy metals is also included. It also includes metals. In
order to improve this method's effectiveness, cost-effective integrated
systems, current developments, problems, and methods Cadmium is
naturally emitted through the mineral or rocks, and future procedures
are offered and investigated. Organs including the heart, kidney, liver,
and reproductive organs are affected by cadmium once it enters the
food chain and travels to the gastrointestinal system. It is regarded as
carcinogenic and teratogenic. Humans who inhale cadmium may get
chest and lung problems. In addition to being employed as a stabiliser,
cadmium may also be found in batteries like nickel-cadmium batteries,
dyes, fertilisers, and fuel combustion. It can also be corrosive. It is a
heavy metal that humans do not require. Cadmium is released into
the environment by businesses such those in the metal, electroplating,
smelting, plastic, dyeing, and refining sectors. Cadmium is released
into the environment by the agricultural sector, including the
semiconductor, welding, cigarette, and fertiliser and pesticide sectors.
Chromium is also found in the environment in a variety of valence
states. Chromium is more deadly than chromium because it is naturally
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carcinogenic, whereas chromium is stationary and weakly soluble.
Chromium damages the genetic material, skin, lungs, kidney, liver, and
digestive system by easily entering cell membranes. It results in chronic
bronchitis, wheezing, ulceration, edoema, haemorrhage, and coughing.
It triggers phycochelators in microorganisms to protect them against
chromium poisoning. Due to chromite ore, natural processes are the
main source of chromium in the environment. Additionally, it can be
found in electroplating, sewage sludge, and tannery effluent. When
these pollutants and the ore itself are not properly disposed of, it causes
the contaminants to leak into the surface water and groundwater.
Chromium is released into the environment by a variety of businesses,
including those that produce steel, dyes, paints, leather, electro
painting, asbestos, cement, and chemical products. Arsenic is regarded
as a particularly dangerous heavy metal due to its reduced toxicity.
If the concentration is greater than 0.01 g/mL, it is dangerous and is
skin, and via food. After then, it has an impact on the heart, kidney,
bladder, skin, and neurological system. Arsenicosis, leucomelanosis,
hyperkeratosis, arsenical dermatitis, diabetes, abortions, and immune
system changes are all brought on by it. It affects how plants' cells
function. It throws off the equilibrium of phosphate in DNA, which
in turn throws off the metabolism's usage of carbon, amino acids,
proteins, nitrogen, and sulphur. Arsenic also stunts development and
disturbs thylakoid membrane. It damages proteins, DNA, lipids, and
cell organelles in bacteria as well as their cell organelles. It is discharged
as a result of human operations including mining, smelting, and the
disposal of agricultural, chemical, and medical waste. Herbicides,
pesticides, and fungicides all include it. It is employed in the methods
used to make alloys. Arsenate and arsenite, two types of arsenic, the
extensive use of mercury in the mining, smelting, and Its emission
into the environment is mostly caused by coals, electronics, pesticides,
and other chemicals. Manures, sewage, fungicides, or fertilisers can all
contribute mercury to agricultural soil. Methyl mercury is created when
mercury is transformed. In addition to causing interstitial pneumonitis
and chest pain, it also results in nervous system disorders, gene
expression changes in autoimmune diseases, depression, gingivitis,
Minamata, eye irritation, mental disorders, reproductive disorders,
and antibiotic resistance.

Conclusion

All of these conditions ultimately result in death. It affects the
kidneys, causes agitation and anxiety in those who are exposed to it.
Mercury is accumulated inside aquatic plants. Since organic mercury
is created when mercury and carbon combine to form compounds like
methylmercury, it is 200 times more deadly than inorganic mercury.
It disrupts the outer layer of the cell, denatures proteins, and inhibits
transcription as well as enzymatic function. It changes the permeability
of the cell envelop in plants and results in improper germination.
It brings down chlorophyll. Photosynthesis, antioxidant defence
mechanisms, transpiration rate, and synthesis. Lead is utilised in many
different sectors including coal, batteries, gasoline, pipes, and pigment.
It causes critical ion imbalances by lowering potassium, magnesium,
manganese, and increasing iron content. Pigments, metal alloys, pipes,
and electroplating are all made from zinc. Batteries, kitchen appliances,
and metal alloys are all made with nickel, and these companies
contaminate the environment by dumping trash there. Copper is
naturally found in the ecosystem as carbonates, sulphides, and oxides.
It builds up into the Lead, copper, nickel, and chromium are released
by the textile industry, with copper being the most abundant element.
In nuclear power facilities, Zn and Cu are released. The heat exchanger

is made out of copper. Considered neurotoxic is lead. The lungs and
cardiovascular system are impacted by nickel, which also causes
skin allergies. Anemia is caused by copper and zinc. Heavy metals
including cadmium, lead, mercury, and nickel prevent DNA and
protein denaturation as well as cell division. Heavy metals including
molybdenum, copper, zinc, nickel, manganese, iron, cobalt, and boron
are thought to be micronutrients for microalgae. Arsenic, cadmium,
nickel, lead, zinc, and copper impede enzyme activity and change the
structure of cell membranes. Algal cells benefit from the increase of
these trace elements since they are necessary for cell metabolism.
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