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Abstract. The article is devoted to one of the urgent problems of modern ecology - the disposal of
medical waste: medical masks, gloves and shoe covers. The authors of the article analyze the
existing thermal methods of disposal of these wastes and consider possible ways to solve the
problems associated with their disposal in Russia.
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Now all over the world, due to the current epidemiological situation, people use medical masks and
gloves every day. The critical situation around the world regarding the disposal of medical waste
poses a real threat to human health and the environmental safety of each state as a whole.
Reducing the adverse impact of waste is possible with proper technical support for their disposal
and compliance with sanitary and hygienic requirements for these processes. The situation is
complicated by the fact that there are no legal acts and organizational conditions in the field of
medical waste management.

Currently, 85% of medical waste is considered non-hazardous waste, however 15% is considered
infectious, radioactive and chemical.
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With a safe and environmentally friendly approach to the disposal of medical waste, the negative
impact of waste on human health and the environment as a whole can be reduced or completely
prevented.

One of the main problems of modern medicine is the disposal of medical waste. Any waste that is
generated during the direct activities of medical institutions, the composition of such waste may
consist of tissues (both human and animal), various body fluids, bandages, shoe covers, masks,
gloves, excrement, pharmaceuticals, etc.

At the moment, in the Russian Federation there is a huge number of legal acts that regulate the
collection, storage and disposal of medical waste, for example, SanPiN 2.1.3684-21 “Sanitary and
epidemiological requirements for the maintenance of the territories of urban and rural settlements,
for water bodies, drinking water and drinking water supply, atmospheric air, soil, residential
premises, operation of industrial, public premises, organization and implementation of sanitary and
anti-epidemic (preventive) measures. In this NPA, medical waste is divided into 5 classes:

* Class A, this type of medical waste is equated to MSW and is considered an epidemiologically safe
type of waste (masks, gloves, shoe covers - used outside the health facility; personal hygiene items;
care products for patients whose diagnosis is not related to infectious diseases, furniture,
stationery.

* Class B, waste that has been infected or potentially infected with pathogens of pathogenicity
groups 3-4 (any waste that has been contaminated with any biological fluids (materials or
instruments), post-mortem activities, operating rooms, as well as food and waste that were in direct
contact with infectious patients.

* Class B, these are wastes from the use of genetically modified organisms for scientific and
medical purposes, as well as wastes from medicinal production and medical devices.

e Class G, this class represents a toxicological waste group (hazard class 1-4), the composition and
level of which are identical to industrial waste, that is, among them: various medicines and
preparations, installations and lamps containing mercury, as well as materials from pharmaceutical
enterprises.

e Class D, radioactive medical waste (used fluorography units, unsuitable gamma tomographs,
drugs for radiation therapy, used equipment for X-ray diagnostics)

Depending on the class of medical waste, different requirements for collection, temporary storage,
transportation and disposal apply. It should be noted that mixing of wastes of different classes at all
stages of collection and storage is not allowed, and the procedure for waste disposal is determined.

In accordance with SanPin, class A waste is disposed of to MSW landfills without any restrictions,
as for class B and C waste, they are destroyed in facilities that are specifically designed for the
disposal of medical waste by the thermal method (incinerators). However, this method has
disadvantages, namely: during the operation of incinerators, various dioxins are formed. That
contributes to the development of a variety of diseases, including diseases of the immune system,
cancer and other violations of the detail of the human body.

Mercury is also one of the contaminants in incineration. It is a potent neurotoxin that weakens the
motor, sensory and a number of other functions of the human body.

However, if equipment designed to clean air emissions is functioning properly, it will remove most
air pollutants and bring their values to the limit.

Technologies that first provide for the preliminary decomposition of the organic component of the
waste in an oxygen-free environment (pyrolysis) are alternative methods for the thermal processing
of solid medical waste. After the pyrolysis process itself, the concentrated gas-vapor mixture (CGM)
is sent to a special afterburner, where toxic substances are converted into less or completely safe
ones, thanks to the controlled afterburning of gaseous products.



The main advantages of oxygen-free pyrolysis technologies for the destruction of organic materials,
which ensure the environmental safety of emissions, as well as chlorine-containing emissions, are:

e It is possible to control the combustion at high temperatures of concentrated undiluted ASG,
which ensures a high temperature of the entire volume of combustion products (1200-1300
2C).

e Active chlorine, which is released during the pyrolysis of chlorine-containing materials,
already in the thermal decomposition chamber itself quickly reacts with hydrogen, thereby
forming a stable HCl compound, which is easily neutralized at the post-treatment stage.

Plasma technology is a high-temperature (1300-1700 2C) impact with complete decomposition of
medical waste. The principle of plasma treatment of waste is thermal decomposition with
incomplete oxidation under the action of water vapor, air oxygen and pressure. Due to the high
temperature, this technology allows the destruction of highly toxic hazardous medical waste.

This device can be divided into four main units: gasifier reactor, plasma generator, afterburner,
cleaning system. The design of such devices can be of two types:

1. With an annular plasma torch, the flow along the perimeter of the chamber is distributed evenly.
2. With a central plasma generator - a hot beam is released into the loading center.

Among the advantages are: small dimensions of the equipment, the possibility of complete
processing of medical waste, a decrease in the number of treatment facilities. However, there are
also disadvantages, namely: a rather high consumption of electricity (however, the gas produced
compensates for the energy costs - under ideal reaction conditions), high costs for servicing the
plasma torches and repairing the plasma-chemical reactor.

Conclusions

In conclusion, it is worth noting that it is the thermal method of medical waste disposal that is the
most effective in terms of neutralization. This method is used all over the world for the disposal of
not only solid waste, but also medical waste. At the moment, there are several high-temperature

technologies that are used: pyrolysis, insertion and plasma technology.

The choice of a specific method of thermal waste disposal depends on certain factors:

Specificity of the area

Fare

Profitability

Remoteness from the enterprise utilizing this type of waste
Volume of medical waste

Unfortunately, the question of a safe, environmentally friendly and cost-effective way to dispose of
medical waste still remains. But since recently the number of manufactured personal protective
equipment has greatly increased due to the current epidemiological situation, this issue begins to
rise sharply and is being considered more and more often.
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