(orail.,

Periodical scientific journal

May
No

The issue of journal contains

Proceedings of the V Correspondence
International Scientific and Practical Conference

SCIENCE OF POST-INDUSTRIAL
SOCIETY: GLOBALIZATION AND
TRANSFORMATION PROCESSES

held on May 12%, 2023 by

NGO European Scientific Platform (Vinnytsia, Ukraine)
LLC International Centre Corporative Management (Vienna, Austria)

= OUCI E,‘ Euro Science Certificate Ne 22451 dated 08.04.2023

UKRISTEI (Ukraine) Certificate Ne 34 dated 17.01.2023

‘Open Ukrainian Citation Index

INDEX (@ COPERNICUS

I NT ERNATTION A L



(@ B

INTERNATIONAL SCIENTIFIC JOURNAL

GRAIL OF SCIENCE
No 27 I May, 2023

with the proceedings of the:

V Correspondence International Scientific and Practical Conference

SCIENCE OF POST-INDUSTRIAL SOCIETY:
GLOBALIZATION AND TRANSFORMATION PROCESSES

held on May 12, 2023 by
NGO European Scientific Platform (Vinnytsia, Ukraine)
LLC International Centre Corporative Management (Vienna, Austria)

(/S GICOM

“7\ |[PLATFORM i

MiXHapOAHWNIN HayKOBWIA XypHan «[paasib HayKn»

Ne 27 (TpaBeHb, 2023) : 3a matepianami V MiXHapOAHOT HaykoBO-NpakTuHOI KoHOepeHuii «Scence of post-industrial
society: globalization and transformation processes», wo nposoguiact 12 1pasHa 2023 poky MO «EBponeiicbka HaykoBa
nnarpopma» (BiHHuUS, YkpaiHa) 1a TOB «International Centre Corporative Management» (BigeHb, ABCTpist).



UDC 001(08) https://doi.org/10.36074/grail-of-science.12.05.2023
G71

Editor in chief: Mariia Holdenblat
Deputy Chairman of the Organizing Committee: Rachael Aparo

Responsible for e-layout: Tatiana Bilous
Responsible designer: Nadiia Kazmina
Responsible proofreader: Hryhorii Dudnyk

International Editorial Board:

Alona Tanasiichuk - D.Sc. (Economics), Associate professor (Ukraine)

Marko Timchev - D.Sc. (Economics), Associate professor (Republic of Bulgaria)
Iryna Ustinova - D.Sc. (Architecture), Professor (Ukraine)

Nina Korbozerova - D.Sc. (Philology), Professor (Ukraine)

Yuliia Voskoboinikova - D.Sc. (Arts) (Ukraine)

Svitlana Boiko - Ph.D. (Economics), Associate professor (Ukraine)

Volodymyr Zanora - Ph.D. (Economics), Associate professor (Ukraine)

Iryna Markovych - Ph.D. (Economics), Associate professor (Ukraine)

Nataliia Mykhalitska - Ph.D. (Public Administration), Associate professor (Ukraine)
Anton Kozma - Ph.D. (Chemistry) (Ukraine)

Dmytro Lysenko - Ph.D. (Medicine), Associate professor (Ukraine)

Yuriy Polyezhayev - Ph.D. (Social Communications), Associate professor (Ukraine)
Alla Kulichenko - D.Sc. (Pedagogy), Associate professor (Ukraine)

Taras Furman - Ph.D. (Pedagogy), Associate professor (Ukraine)

Mariana Veresklia - Ph.D. (Pedagogy), Associate professor (Ukraine)

Anatolii Kornus - Ph.D. (Geography), Associate professor (Ukraine)

Andrii Fomin - Ph.D. (History), Associate professor (Ukraine)

Tetiana Luhova - Ph.D. (Arts), Associate professor (Ukraine)

The conference is included in the catalog of International

HTE Scientific Conferences; approved by ResearchBib and

> @;‘f UKRISTEI (Certificate Ne 34 dated January 17", 2023);

L‘;‘/// certified by Euro Science Certification Group (Certificate
Ne 22451 dated April 8", 2023).

Conference proceedings are publicly available under terms of the Creative Commons Attribution-

ShareAlike 4.0 International License (CC BY-SA 4.0).

The journal is included in the international catalogs of scientific publications and science-based
databases: Index Copernicus, CrossRef, Google Scholar and OUCI.

Conference proceedings are indexed in

ORC'D ; G ICI (World of Papers), CrossRef, OUCI,
Connecting Researd! Crossref Google Scholar, ResearchGate, ORCID and

OpenAIRE.
CBiZOLUTBO NPO AepxaBHy Certificate of state
peecTpayito gpykosaHoro 3Ml: registration of mass media:
KB 24638-14578T1P, Big 04.11.2020 KB 24638-14578M1P of 04.11.2020

© Authors of articles, 2023
© NGO «European Scientific Platformy», 2023
ISBN 979-8-88955-792-0 © LLC «International Centre Corporative Management», 2023



https://doi.org/10.36074/grail-of-science.12.05.2023
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by/4.0/

CONTENT

International scientific journal «Grail of Science» | Ne 27 (May, 2023)

METOAONION4YHI | KPUTEPIA/IbHI  OCHOBW  AOC/IAXEHHA
OYHKUIOHYBAHHA  IHXEHEPHWX  KOMTIMEKCIB TP CTBOPEHHI
LIINTbOBVIX OB'EKTIB BYAIHAYCTPII

Fop6aTtok €.B., TepeHbeB O.0., MakapuykK O.B. .....ccvvvvevveveveereececenens 258

CEKLUIA XV.
ATOMATMU3ALIA TA NIPUNAQOBYAYBAHHA

IMPLEMENTATION OF THE APPROXIMATED MODEL AS AN AUTOMATED
CONTROL SYSTEM OF THE GENERATION Il REACTOR ENERGY RELEASE
Vataman V., ZNANKO K. o.eeeeeeeeeeeeeeeeeeeeeeereereeeeseeeseeseeeseeessesseesssssesssessesssessesnses 265

CEKLIA XVI.
ENEKTPOHIKA TA TENIEKOMYHIKALII

AYANT IHOOPMALLIMHOT BE3MEKM TENEKOMYHIKAUIMHMX CUCTEM |
MPCTPOIB
KALLYBA HM. oottt s sss s ssss s s sss s ssans 270

MEPCTEKTVBWM PO3BINTKY CXEMOTEXHIK'Y PEAJTIAX 21-IO CTOJTTA
FaBpuLl K.B., FOLEHKO B.B. ..o 273

CEKLIA XVII.
EKOJNOrifA TA TEXHONOrIi 3AXUCTY
HABKOJIMWWHBOIOo CEPEAOBULLA

ADVANTAGES AND DISADVANTAGES OF USING PAPER, BIOLOGICAL AND
PLASTIC PACKAGING IN THE FOOD INDUSTRY

Scientific research group:

Levchenko O., Polukarov Yu., Zemlyanska O., Prakhovnik N., Kachynska N.,
Kovtun A., ASNYKMING A. ..o s 277

DAMAGE CAUSED TO THE ECOSYSTEM OF UKRAINE ARMED AGGRESSION
OF RUSSIA

Scientific research group:

Levchenko O., Polukarov Yu., Zemlyanska O., Prakhovnik N., Kachynska N.,
KOVEUN A, PrOdaiKO S. ..ot 281

2023



MiXHapOAHWA HAayKOBWI XypHan «['paanb Haykn» | Ne 27 (TpaseHb, 2023)

| ARTICLE|
DOI 10.36074/grail-of-science.12.05.2023.044

ADVANTAGES AND DISADVANTAGES OF
USING PAPER, BIOLOGICAL AND
PLASTIC PACKAGING IN THE FOOD
INDUSTRY

SCIENTIFIC RESEARCH GROUP:

Oleg Levchenko

Doctor of technical Sciences, Professor, ER IEE

National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institute,
Ukraine

Yury Polukarov

Candidate of technical Sciences, associate Professor, ER IEE

National Technical University of Ukraine «igor Sikorsky Kyiv Polytechnic Institutes,
Ukraine

Olena Zemlyanska

Senior lecturer, ER IEE

National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institute,
Ukraine

Natalya Prakhovnik

Candidate of technical Sciences, associate Professor, ER IEE

National Technical University of Ukraine «igor Sikorsky Kyiv Polytechnic Institute,
Ukraine

Natalya Kachynska

Senior lecturer, ER IEE

National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institute,
Ukraine

Andrii Kovtun

Candidate of technical Sciences, senior lecturer, ER IEE

National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institute,
Ukraine

Anastasia Ashykmina

Candidate of higher education of IHF

National Technical University of Ukraine «igor Sikorsky Kyiv Polytechnic Institutes,
Ukraine

2023 ABTOpPCHKI NpaBa 3axuueHi | Creative Commons Attribution-ShareAlike 4.0 International License

277

VIMMaoT3d3Id OJOGHMULONGYH ALDUXVE |IJOUOHXIL VL BIJOUOMI "HIAX BITIMID


https://doi.org/10.36074/grail-of-science.12.05.2023.044
https://orcid.org/0000-0002-9737-7212
https://orcid.org/0000-0002-6261-3991
https://orcid.org/0000-0002-9608-3677
https://orcid.org/0000-0003-0821-2166
https://orcid.org/0000-0003-3339-2226
https://orcid.org/0000-0003-4490-0484
https://orcid.org/0009-0008-1636-3793

278
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Summary. This paper discusses the issues related to the use of paper, biodegradable and plastic
packaging in the food industry. The advantages and disadvantages of each packaging material
were presented and a comparative analysis was developed. Both environmental friendliness and
ease of use in different situations and areas related to the food industry were touched upon.

Key words: paper packaging, plastic packaging, biodegradable packaging, advantages and
disadvantages, environmental friendliness.

Packaging has always carried the same meaning - to protect the goods from
damage and minimize losses at different stages of distribution. It also has an even
simpler goal - to convey to the consumer such information about the product as
color, weight, composition, size and content.

Since packaging is an integral part of our life, it is very difficult to imagine our
life without plastic and plastic containers. To a greater extent, plastic packaging is
used in the food industry, about 50% of the total production is sent there, then
mainly 25% is used in the chemical industry, due to its strength properties and
resistance to chemical reactions, and another 25% is distributed to other industries.
But along with this, the amount of waste is also increasing, which is not always
properly disposed of and does not lend itself to natural biodegradation in a short
time, and therefore we have such a phenomenon as, for example, the Great Pacific
Garbage Patch.

All this has led to the fact that a huge amount of plastic containers have
accumulated, which does not decompose. New government regulations and growing
consumer environmental awareness have forced so many companies to focus on
the environmental aspects of packaging. For example, in 2015 England introduced a
recycling fee. And the results were quite staggering - in a year, the number of plastic
bags that consumers bought decreased by 85%. The money saved went to the fight
against environmental pollution.

Currently, the issue of packaging without the use of plastic containers is very
relevant, given the topics of population growth and pollution of the planet.
Fortunately, modern technology allows us to develop alternative materials that will
be just as good as plastic. But in the manufacture of this type of packaging, it is
important to consider both advantages and disadvantages.

In order to make sure which packaging remains the most popular, it is enough
to visit any supermarket nearby and see what exactly 90% of the products are
packedin. It makes sense to use plastic containers when the goal is to protect against
environmental influences. This type of packaging in the food industry meets sanitary
and hygienic standards and does not require any additional measures to protect
products.

The danger of using this type of packaging is that all polymers eventually begin
the aging process, characterized by the release of particularly toxic elements that
have a high chance of getting into our food. For example, such processes as long-
term storage of plastic containers in the refrigerator or its heating are especially
dangerous. For this, many countries have adopted labeling standards for plastic
containers, and if a manufacturer uses containers for packaging products that are
not intended for this at all, this can lead to big problems for the health of the
consumer [2]. It should also be taken into account that the volume of plastic waste
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is approximately 9 billion tons per year and only 10% is recycled, while others end
up in the environment.

If we talk about the pros, then there are no less of them. Firstly, plastic
containers are allowed for repeated use, subject to industrial washing using the
necessary chemicals. The temperature range in which this type of packaging can
operate is also quite high. The safest material for the manufacture of plastic
containers today is considered to be PEHD (HDPT) or PVD - high-density
polyethylene. It is commonly used to make milk and water bottles and bags, some
food packaging containers, and more. Packaging from this type will be resistant to
various oils, acids, alkalis and other aggressive substances. And in addition, high-
density polyethylene has such a temperature range as -80°C and up to +110°C [2].

Fortunately, today we have the opportunity to work with many materials of any
properties and shapes. At the forefront of environmental friendliness, the use of
paper and cardboard containers is now in full swing. They are widely used in the food
industry (confectionery packaging), and especially in fast food chains. This type of
packaging is characterized by low weight, compactness and, above all, environmental
friendliness. It is used for the manufacture of wrappers, labels, glasses, plates, boxes
and much more.

Such packaging has a fairly large number of advantages:

— there is a possibility of a repeated recycling cycle, which allows producing
packaging from existing ones. Also, the recycling time in the environment is
hundreds of times less than in plastic;

— paper packaging has such a property as air permeability, which allows it to
be successfully used in food packaging;

— this can also include presentability, due to the possibility of a wide product
of the material, you can make the packaging exclusive.

A significant disadvantage is that the paper is susceptible to moisture and has
a fairly short life. If there was contact with water or a sharp enough object, there is a
very high chance of packaging deformation or even the impossibility of its further
use. Also, the use of plastic in the manufacture of containers is a cheaper option
than the use of paper materials.

Since it is currently impossible to completely abandon plastic containers, the
use of biodegradable materials in the manufacture of packaging is becoming very
relevant. This is a type of material that decomposes when interacting with various
kinds of bacteria, fungi and algae. Biodegradable packaging can be made from
materials of organic origin - biopolymers, which can be obtained in two ways: from
materials of organic origin, such as cellulose, rubber, grain, milk, and also using
biotechnology - this is how vulcanizate, fiber, celluloid and other materials are
obtained [4].

This type of packaging is also called the packaging of the future, because it is a
very effective alternative to plastic, as it takes a big step forward in the fight against
waste. An important advantage is the safety of disposal and the absence of toxicity.
Biodegradable packaging does not accumulate in nature like plastic, so it is more
environmentally friendly. The most important benefit of biopolymers is their impact
on reducing dependence on oil and carbon emissions, which is an important step
towards reducing the impact on climate change.
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Although biodegradable packaging has some downsides, it is a promising
alternative to plastic. One of the challenges associated with the increasing use of
biopolymers in the future is the need for more plant material for their synthesis.
Unless a more efficient synthesis method is developed, more land for agriculture
may be needed to provide the required biomass. Another issue is the need to build
new processing plants for the production of biopolymers, which can be a costly and
time-consuming process. In addition, the composting of biopolymers requires
special composting plants. Despite these issues, biodegradable packaging is an
environmentally friendly and renewable alternative to plastic.

Conclusion. The issue of using plastic, biodegradable or paper containers in
the food industry is quite complicated, since each material has its own advantages
and disadvantages. Plastic containers can be cheap and easy to use, but their
production and waste can be a significant environmental pollutant. On the other
hand, biodegradable packaging is a cleaner alternative, but its production may
require more resources and recycling infrastructure. As for paper packaging, it has
less negative impact on the environment, but may be less durable and less efficient
in food storage.

Therefore, the choice of packaging for the food industry should depend on
specific needs and circumstances. It is important to consider all aspects of the
production, use and recycling of each material in order to achieve a balance between
efficiency, economy and environmental protection. In addition, it is necessary to
continue research and development of new materials that would be more efficient
and environmentally friendly.
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