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ABSTRACT

Malyshevska OSScientific substantiation of hygienic bases of ecological

safety of process of utilization of polymeric household waste for preservation of
population health and environmental control.
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The dissertation on competition of a scindegree of the doctor of Doctor of

Science in the specialty 14.02.0Hygiene and professional pathology (biological
sciences)- lvano-Frankivsk National Medical University of the Ministry of Health of
Ukraine, IvaneFrankivsk, 2020.

State Institubn "O.M. Mar zi ei ev |l nstit u€Ky,2020.r P

In the dissertation generalizes and scientifically substantiates a new solution tc
the current problem of safe for the health of the population and environmental
components of solid wast@management, which includes polymers (MSW). On the
basis of complex, experimental, ecologibgbienic, sanitarepidemiological
researches of influence of sphere of management of TPVP on environment and heal
it is revealed that its consequences are aidenable sanitariaygienic, biological
and social and economic burden on all spheres of public activity and environment
natural environment. The possibility of reducing this impact due to scientifically
sound conceptual approaches to improving the regwldramework taking into
account the best practices and experience of EU member states and the introducti
of the developed lowaste environmentally friendly technology of mechanical
processing of polymer waste with the stage of mechanical activation.

A comprehensive ecologichlgienic and medicabiological assessment of the
anthropogenic load caused by the technologies of processing secondary polymer ra
materials extracted from solid waste to the main components of the natural environmer
and publichealth was carried out. A new innovative technology for processing polymer
raw materials extracted from solid waste has been developed by improving the metho
of mechanical processing of polymers, which differs from the known fewer stages of
processing,he introduction of the stage of mechanical activation and the final product
that can be used in various sectors of the economy. Hygienic criteria for the location o
mechanical processing of secondary polymers, without and with the stage of mechanic
activation, have been scientifically substantiated, and a sanitary protection zone (SPz
has been established for them up to the residential boundary.

The risk of possible development of adverse effects on public health due to ai
pollution by mechanical prossing of secondary polymer raw materials, without and
with the stage of mechanical activation, depending on their location.

A comprehensive hygienic assessment of the risk of products and wastes o
mechanical processing of secondary polymers extracted sadith waste, without
and with the stage of mechanical activation, for the environment and public health.
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A comprehensive hygienic assessment of working conditions of operators of

mechanical processing of secondary polymer raw materials, without andheith t
stage of mechanical activation, and developed a set of measures aimed at optimizir
the working conditions of the latter.

The structure of a flexible production system for the treatment of polymers
extracted from solid waste has been developed, whiativided according to the
functionattarget feature and provided with autonomy and independence of functioning.

Data on ecological and hygienic safety and efficiency of use of mechanically
processed polymers in the environment of vegetable surfactarggtfaction of oll
from the surface of water and watal mixtures are obtained.

It is shown that the application of surfactants to the surface of the secondar
polymer raw material improves the properties of the compositions made of mechanicall
processednd activated products obtained from the secondary polymer raw material.

The expediency of introduction of pEuropean conceptual approaches to
waste management and packaging in Ukraine is scientifically substantiated, whicl
will improve the managemennd treatment of polymers contained in solid waste,
from radical changes on a national scale to small;dost, gradual steps to change
the population. on waste management.

The study was performed using bibliographic (analysis of scientific
information), hkboratory and fulscale hygienic experiment, sanitary,
microbiological, electron microscopic, physicochemical (safety assessment of
products and waste processing of secondary polymers by mechanical processir
technologies for the environment and healthppprties of compositions with
processed polymers) methods, hygienic to assess the working conditions of operato
of mechanical processing of secondary polymers; instrumental and rastditstical
using application packages StatSoft STATISTICA (v.@8Xxgel.

To achieve the goal of the dissertation and solve the tasks, the systematization a
ecological and hygienic assessment of existing data on the impact of polymers that a
part of the MSW on the main components of the environment and public lasalB]|
as ways and methods of polymer waste management, which showed , which is a cle
and steadily growing global trend to increase the-made load on all components of
the biosphere, caused by the influence of polymers in solid waste. It is esthltiiah
the most environmentally friendly and economical are the methods of mechanice
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processing, which exclude the destruction of polymers, and with it the negative impac

of polymers on the environment.

It is established that technologies based on rdstbhbdestruction or decomposition
cannot solve the problem of environmentally safe management of solid waste, as the m:
deterrents are: high cost, both at the stage of implementation of projects and at the stage
operation of technologies; materialdaresource consumption; difficulties caused by the
need for strict compliance with various parameters of processing processes; the presenct
highly toxic waste that requires further processing, destruction or disposal at speciall
equipped landfills. Itis proved that the most promising European way of solid waste
management for Ukraine is the development of mechanical recycling technologies as tl
most universal, simple, quickly implemented and environmentally friendly, which do not
require expensive higtech equipment and can be sold anywhere in waste. There is almos
no information in the literature on the safety for the environment and humans of processe
products and wastes of mechanical processing of secondary polymers. The influence
products ad wastes of polymer recycling is identified with primary polymers.

The research of sanitahygienic and economic aspects of the developed
technology of processing of secondary polymers by a mechanical method with inclusio
of a stage of mechanical actiwat is carried out. The developed technology is based on
the improvement of traditional PET processing technology, which requires significan
material and energy costs and includes eleven operations. The propossdstew
technology contains four operai®less than the known one and allows to exclude from
the process of processing waste sorting by color and type; removal of rings, corks at
labels; flotation; regrinding; washing from detergents.

The created technology reduced energy consumption by\21.8 . 6 %, ac ¢
the processing process by 27.8 N 1.4%
51.44 N 8.05% and by 6.3 N 1.68% sl
processing technology of secondary polymers.

The results of field research ofn@spheric air in the area afifluence of
mechanical processing of secondary polymers show that the sanitary protection zol
(SPZ) of 50 mis sufficient in the area oinfluence of mechanical processing.
Atmospheric air pollution from mechanical procegswithout the stage of mechanical
activation, nitrogen dioxide, carbon monoxide and polymer dust ranged from 0.22:
MPC to 0.493 MPC; with the stage of mechanical activatioom 0.127 MPC to 0.294
MPC. The level of total air pollution, calculated actogdo these data, was assessed as
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low-hazard (0.41 GDZ) for industries without a stage of mechanical activation and a

acceptable (0.261 GDZ) for industries with a stage of mechanical activation. The
research substantiates the sufficiency of the norm&# of 50 m for the production

of mechanical processing of secondary polymer raw materials by traditional technolog
and the new SPZ of 50 m for the production of mechanical processing of secondal
polymer raw materials with the stage of mechanical aativa

The calculation of noiarcinogenic risk indicators SPZ for production of
mechanical processing of polymer secondary raw materials in 50 meters is sufficien
and can be reduced for production of mechanical processing of polymer secondar
raw materiad with a stage of mechanical activation.

A comprehensive hygienic assessment of the hazards of products and wastes
mechanical processing of secondary polymer raw materials extracted from MSW
without and with the stage of mechanical activation, forahronment found that
all tested samples of recycled polymer products did not show hygienically cagnifi
effects on toxic effectspeither in dilutions 1: 1, nor in higher dilutions. The low
degree of sanitary and chemical danger is also confirmeddysmall valuesof
indicators of water migration danger. All the studied samples according to the set o
biotesting results have the fourth hazard class, which correlates well with the
available literature data of studies of polymers and their waste.

Theresults of biotesting of wastd the studied mechanical processing processes
showed that the sludge of the processing process without the stage of mechanic
activation has a toxic effect only during phytotesting on the change of stem and roo
length (haard class 3). The sludge obtained in the process of mechanical processin
with the stage of mechanical activation does not reveal hygienically significant toxic
effects of polymers on the study of test objects in any concentrations (hazard class 4).

According to biotesting indicators, a comparison of traditional technology of
mechanical processing of secondary polymer raw materials was made. It is
established that the developed processing technology is significantly more
hygienically safe in terms of: impaon mortality of Daphnia magna Straus for 96
hours, phytotesting for stem and root length; OVMP chemicals of aqueous and buffe
solutions in water and during introduction into the soil.

It is established that the working conditions of workers in the ga®©of
processing mixed polymer waste are characterized by a combined effect on the boc
of a complex of adverse production factors of different actions, the main are: dust ir
the working area polymer dust with mixed and unstable composition, noise,gcoolin
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microclimate, labor intensity. The complex hygienic assessment established that th

working conditions of the operators of the polymer waste processing process belon
to class 3.2, except for the forklift operatoclass. 3.4. According to DerzhSNiP
order of the Ministry of Heal th from O¢
working conditions can lead to the development of diseases related to work. A set O
measures aimed at optimizing the working conditions of operators of the polymer
processingprocess has been developed. The complex contains organizational
sanitary and medical and preventive measures, the implementation of which will
reduce the negative impact of adverse production factors on the health of workers an
increase productivity anduality of work. The implementation of a set of measures
has improved the working conditions of unloading and packing operators and
forklifts up to class 2, shredding and baler for class 3.1.

Studies of mechanically activated polymers of cersamid compasons have
shown: the maximum amount of introduction of filler from polymers reaches: for
PVC - 19%; for PET- 18%; for mixtures of PE + PP5.25%. The maximum content
of filler, which does not impair the physical properties of the compositions: for-PVC

6.3 N 0. 424%;6 fNor0O .P2EfT%0 . #8r NPB. €6BBo; i n
al | tested samples of physical (up to
thermal insulation by 46.7 N 1.73% an

compmred with samples of unfilled polymers; that the product of corrosion
destruction of samples of compositions in various aggressive aqueous media, is
mixture of inorganic amorphous sludge composition: CaO + Ca (OH) 2 + Ca (HCO3)
2-97.9 N 0. #aBsidge the restMg ( QHY 2, Al2 (OH) 3. Degradation
products are notoxic, insoluble or insoluble simple inorganic compounds that do
not adversely affect the environment and humans; reducing the weight of the sample
by 15.6 N 2. 3 &g their properties. det er i o

Evaluation of the effect of surfactant surface treatment of polymeric fillers on the
properties of the compositions: an increase in the mass of the polymeric filler in the
compositonforPVG2 5. 4 N 1. 12%4; 2 5 ofor iXE8ESSPE + PP
6.25 N 0.25%. The combination of physi
components of the compositions allowed to increase the amount of filler in them for PET
by 37.5 N 2b87%8. BoN PrasdiPB+PPbygr 2ihi x 6u N
compared with untreated surfactant polymers; improvements for all samples of physice
(up to 38.6 N 3.42%), corrosion (up to
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and sound i nsul at i)oaR)inconparison with eorgrol;nimogne dd 9 .

the tested samples, which were in different aggressive aqueous media, the excess
surfactant concentration, which is applied to the polymer surface, above the establishe
maximum concentration limits for dking water; achieved a reduction in the weight of

finished products by 21.3 N 2.13% with:i

High efficiency of application of sorbents from mechanically processed and
activated polymer waste for liquidation of oil spiis a water surface, both at the raised,
normal, and at the lowered temperatures is proved. It is established that sorbents fro
mi xtures of PE + PP waste up to 38%.0 N
(60-100) mm, which significantlgxceeds the amount of oil absorbed by known sorbents
made from natural and artificial waste. It is established that for sorbents from PET, PVC
waste oil absorption improves after their first cycle of regeneration (extraction), sorbent:
from PVC can withsind up to 57 cycles of regeneration, giving more than 90% of
absorbed oil. It is established that the use of a simple designed installation for flotatiot
extraction of oil from wateoil mixtures, with simultaneous addition to the mixture of
vegetable sudctants from Saponaria officinalis L and sorbents from mechanically
activated polymer waste, the surface of which is covered with the same surfactan
provides efficiency. purification of water i | mi Xtures up to 89.

It is established that fufledged statistical accounting of waste is not conducted,
and the system of waste management in Ukraine needs significant improvement t
achieve compliance with European standards.

New conceptual approaches to improving the regulatory framework for solid
waste management have been developed and substantiated, which are based
identification and solution of the main legal, coordination, administrative, permitting,
technical and financial problems that hinder the implementation of the new waste
managementystem,; introduction of extended producer responsibility models with the
involvement of a coordinating agent to manage packaging waste flows; informing the
population through information messages, for different target audiences, highlighting
information abat the principles, ways and methods of environmentally sound
management of solid waste that can be used for environmental education.

The structure of a flexible production system for the treatment of polymers
extracted from solid waste has been developith is provided with autonomy and
independence of operation, which works according to the scheme: sforagee v i ¢ e
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wast e pr osorage.sThersigucture of each subsystem is made so that the rav

material for it is a preliminary serfinished product, and the result of its work is an
intermediate product or product ready for consumption.

The results othe research were used for the development and implementation of
patents of Ukraine for I nv-2094 Metimod fora n d
predicting the spread of pollutants th
949922014 "Method forproes si ng wast e P ETRO0OLD "Method fers " ,
predicting the thred i mensi onal di stribution of pc
2014 " Method for processing waste pol
1300902020 "Device for grinding plasi ¢ b ot t | €@1 surfaCes df @udHed 9
polymeric materials ", information letter on innovations in the health care system of the
Mi ni stry of He a 2018" Teclhnolddyk of meachamcal proc&sS8rg of
household polymer waste ". Accorditmthe results of the research, the submission of
changes and additions to the draft La\
consideration in the profile committee of the Verkhovna Rada of UkrdRe=earch
materials were used in the preparatiothoée monographs and five textbooks.

Materials of the dissertation work were introduced into the production process
of PNDP "INTTECH', LLC "Naftogaztechnologiya'LLC NVF "EkosonikWest".

The research results are introduced into the educational procefise of
departments of hygiene, ecology and labor protection of Dnipropetrovsk State
Medical University, hygiene and ecology of IvaRmankivsk National Medical
University, general hygiene and ecology of Vinnytsia National Medical University.
MI Pirogov, hyge ne and e-d oflthe dNgtional Mddical University. OO
Bogomol et s, hygi ene and ecology and
general hygiene and ecology oWvilz National Medical Universitynamed after
Danylo Halytsky, Hygiene and Ecology of Bavynian State Medical University.

Keywords: ecological and hygienic assessment of polymer waste, polymer
waste, processing of secondary polymers, bioindication, phytotoxicity assessment
non-carcinogenic effect, hazard index, waste sorbents, waste magragem
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