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ENTRANCE

Today, in order to prevent pollution of natural and artificial reservoirs, the use of water
resources in the world is increasingly turning wastewater from residential areas, industrial
and agricultural enterprises into untreated wastewater.

Large innovative measures are being implemented to improve effective wastewater
treatment methods, create a system for the reuse of wastewater, and implement it in practice.

Among organic water pollutants, one of the most dangerous substances is oil products,
and their separation or purification from wastewater is one of the most complex tasks.

The biological method for purifying water contaminated with oil and petroleum
products is considered an effective, cost-effective, and environmentally friendly method,
differing from mechanical and chemical methods in that it requires time.

The main aquatic plants and bacteria used in biological wastewater treatment require
time for adaptation, growth, reproduction, accumulation, breakdown of harmful substances,
and other processes in harmful aquatic environments.

Eichornia is considered a fast-growing higher aquatic plant. It is found mainly in
tropical and subtropical regions.

Eichornia often floats on the surface of the water, and a large number of spreading root
systems move freely in the water.

The leaves are thick and large in diameter, and the roots are mostly black.
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Figure 1. Eichhornia (Eichhornia crassipes Solms.) is a higher aquatic plant.
Eichornia absorbs impurities from water, including phosphates, nitrates, and organic
substances, thereby making it useful in the biological water purification process. It can also
accumulate various heavy metals, which has made it an effective plant in water treatment
projects.

The root system of eichornia has a unique and very effective structure among aquatic
plants. Eichornia's roots float freely in the water and are not attached to the outer surface or
the bottom. Roots can extend from the water surface to the bottom by 50 cm or more.

hey absorb nitrates, phosphates, and organic compounds from water, as well as various
heavy metals, allow eichornia to move like a natural filter. This process contributes to the
biological purification of water. It can accumulate many harmful elements (such as sulfur,
mercury, zinc, and other heavy metals) in water.

Eihornia roots also create a favorable environment for aquatic microorganisms.
Interacting with internal microorganisms, it accelerates the breakdown of harmful
substances in the water. This also provides additional help in the process of eichornia's water
purification. The Eichhornia root system plays an important role in filtering pollutants in
aquatic ecosystems. Eichornia accumulates nitrate and phosphate substances in the water,
which in excess can form sediments and clay at the bottom. Having absorbed these
substances, the roots of eichornia do not allow them to accumulate at the bottom, therefore
a layer of clay is formed.

Because FEichhornia floats on the water's surface, it slows down the movement of
sediments near the bottom and prevents them from turning into a solid clay layer. Therefore,
instead of forming a layer of clay, it, on the contrary, contributes to the breakdown of
substances in the water. These properties make eichornia an effective "natural excavator" for
cleaning water bodies.

Eichornia roots have a unique anatomy, they swim freely in the water and play an
important role in absorbing substances from the water.
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Figures 2-3. Eichhornia (Eichhornia crassipes Solms.) roots of a higher aquatic plant.

The internal structure of Eichhornia's roots allows it to obtain nutrients from water,
filter waste, and efficiently use oxygen in the water.

Epidermis (outer covering) The outer structure of Eichhornia roots consists of the
epidermis, which helps to obtain nutrients and water directly from water. The epidermis

performs the function of protecting the root in a favorable aquatic environment and
controlling the absorption of nutrients in the water. The epidermis also protects the root
from harmful substances and microorganisms in the water.

The tissue that forms the main part of the root after the epidermis (parchal cells) is
called the cortex. Cells of the cortex are the ones that absorb the most water and nutrients.
Their main function is to receive nutrients and minerals from the water and transport them
above the root. Aerenchyma (air-conducting tissues) The aerenchyma tissue present in the
roots of eichornia is one of the most important characteristics. Aerenchyma cavities are
specialized organs for storing and transporting oxygen within the root, helping the root to
breathe in a low-oxygen environment in the water. These tissues are present not only in the
root but in the entire plant and help it survive in water.

Figures 4-5. Eichhornia (Eichhornia crassipes Solms) - aerenchyma tissues of the
higher aquatic plant.
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Aerenchyma tissues have small air chambers that ensure oxygen exchange in the
aquatic environment and help maintain the necessary air reserve for plant life in cases of
oxygen deficiency in the water.

Xylem and phloem (transport tissues) The xylem and phloem tissues are responsible
for transporting water and nutrients inside the roots. The xylem carries water and minerals
upward from the root to other parts of the plant, while the phloem distributes sugars and
nutrients produced during photosynthesis to all the cells.

The root node (apical meristem) is the growing part of the root called the apical
meristem. This node produces new cells, ensuring root growth and its continued activity in
water. The apical meristem grows rapidly, forming new cells and helping the root adapt to
the external environment. The root anatomy of Eichornia is adapted to its ability to live
productively in aquatic environments and absorb necessary substances from water.
Aerenchyma tissues, cortex cells, and transport tissues play a key role in respiration, nutrient
uptake, and plant life support in aquatic environments. From the outside, its most noticeable
features are its free-floating roots in water, while its internal structure indicates its
development in accordance with the requirements of a specific ecosystem.

Eichhornia (Eichhornia crassipes) is effective in treating water contaminated with oil
and petroleum products, but it does not decompose oil, but rather purifies it by
accumulating,

The cells located in the roots and leaves of eichornia are capable of absorbing oil and oil
products. These plants help remove toxic substances and organic matter from the water by
accumulating them.

These properties are effective in the extraction of petroleum products from wastewater
contaminated with petroleum products, and their concentration decreases. Eichornia roots
contain arbitrary microorganisms, providing them with a source of nutrients. These
microorganisms can also be active in the process of oil decomposition, but the main function
of eichornia is their collection and purification.

Eichornia helps to work together with local microflora (mainly bacteria) to increase its
effectiveness. These microorganisms play an important role in the process of oil
decomposition.

Eichhornia has a mechanism based on accumulation rather than decomposition when
treating water contaminated with oil and petroleum products. It plays an important role in
the process of absorbing toxic substances from water, interaction with microorganisms, and
subsequent purification.

In the process of accumulating oil and petroleum products, Eichhornia stores them
mainly in its roots, leaves, and aerenchyma tissues. Eihornia roots perform the function of
absorbing and storing substances from water. These roots are very effective for the
accumulation of oil and oil products.

Aerenchyma tissue in leaves not only provides oxygen but also has the function of
accumulating oil and organic substances. Leaves also participate in the absorption and
accumulation of oil substances. Fichornia's aerenchyma tissue, i.e., internal air cavities, serves
not only for storing oxygen but also for accumulating petroleum substances. In these cavities,
the concentration of petroleum substances can decrease or accumulate.
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Treating wastewater contaminated with oil and oil products using the Eichhornia plant
is considered the most effective biological method and plays a fundamental and important
role in reducing the negative impact of contaminated wastewater on nature.
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