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End-of-life vehicles form an important waste and materials stream in the context of hazardous substances and secondary raw
materials. The transport industry is one of the main consumers of aluminum alloys — the share of aluminum in the construction of vehicles
is constantly growing, so a significant amount of the scrap consists of aluminum-based alloys. It is essential to prevent the significant
material streams going to the landfill as end-of-life aluminum placed in landfills leads to degradation of natural ecosystems. Aluminum
scrap is a valuable production raw material that can be recycled almost indefinitely. In particular, in the European Union end-of-life
aluminum is more than 90% recycled in treatment factories. This is primarily facilitated by the adopted legislative regulation of metal
waste management. The aim of work is to consolidate and analyze Ukrainian legislation related to the recycling of aluminum, which
comes from the transport sector. Thus, the main issues of aluminum waste management and handling in Ukraine are regulated by
the Laws of Ukraine “On Waste” (“On Waste Management”), “On Environmental Protection”, “On Ensuring Sanitary and Epidemic
Safety of the Population”, “On Scrap Metal”, state classifier DK 005-96 “Waste Classifier”, state standards DSTU 3051-95,
DSTU 3052-95, DSTU 2195-99, DSTU 4462.0.01:2005, DSTU 4462.0.02:2005, DSTU 4462.3.01:2006, DSTU 3211:2009, state
sanitary rules DSP 201-97, DSanPiN 2.2.7.029-99, etc.. The analysis showed that there is no separate normative document in Ukraine
that regulates the process of disposal of products made of aluminum alloys from end-of-life vehicles. It is expedient for our country to
use the experience and practical cases of the European Union, where waste has been at the center of the environmental policy initiatives
over a long period of time. This causes the need for development of additional legislation and regulatory acts, as well as appropriate
technological solutions (in particular, regarding the classification and sorting of scrap, the use of advanced metallurgical processing
technologies, and so on). Key words: waste management, end-of-life vehicle, recycling, scrap, aluminum.

YTuaizanis ajgoMiHieBoro OpyxTy Bil TpaHCHOPTHUX 3aco0iB B YKpaiHi: aHaJi3 3aKOHOJABYOI0 peryJI0OBaHHS.
Ckyiidina O.J1.

TpancroptHi 3aco0u, 110 BUHIUIM 3 €KCIUTyaTallil, yTBOPIOIOTh BaXKJIMBHUIA MOTIK BiAXOAIB i MarepiaiiB B IUIaHi HeOe3meuHHX
PEYOBHH Ta BTOPUHHOI CHPOBHHHU. TpaHCTIOPTHA TaJly3b € OJHHUM i3 OCHOBHUX CIOXKHMBA4iB QJIFOMIHIEBUX CIIABIB — 4acTKa aJFOMIiHIIO
B KOHCTPYKI[iSIX TPAHCIIOPTHHX 3aC00iB MOCTIHHO 3pocTae, TOMy 3HAUHY KUIBKICTh OpPYXTY CTaHOBIISITH CIUIABH HA OCHOBI aJIIOMIHIIO.
BaxmmBo 3amo0irt HaaXOMKEHHIO 3HAYHUX ITOTOKY MaTepialliB Ha 3BAJMINA, OCKUIBKM ANFOMIHIA i3 BHYEPHAHUM TEPMiHOM
CITy’KO0H, PO3MIIICHHI Ha 3BAJHUINAX, MPHU3BOAUTH M0 ACTPAAallil IPUPOIHUX €KOCHCTEM. BpyXT alfOMiHiIO € I[IHHOK BHUPOOHHUYOIO
CHUPOBHHOI0, 1[0 MOXKE MMiJIABATHCh TOBTOPHIA NepepoOIli MpakTHYHO HECKiHYEeHHO. 30KpeMa, y €BporeiickkoMy Coro3i Oinblie
90% amoMiHir0, SIKHI 3aKiHUUB TEPMiH CITy)KOH, YTHIII3y€ThCs HA epepoOHUX mianpueMcTBax. LlboMy nepenycim crpusie npuiiHsTe
3aKOHOJIaBY€ PETYIFOBAHHS TOBODKECHHS 3 BIIXOaMHU MeTaiB. MeTor poOOTH € KOHCOMIJALlis Ta aHajli3 YKpaiHCHKOTO 3aKOHOIaBCTBA
LI0JI0 NepepoOKH ATIOMIHIIO, SIKUH TOXOAUTH i3 OPYXTY Ta BIAXOAIB Y TPaHCIOPTHOMY cekTopi. Tak, OCHOBHI IHMTaHHS yHpPaBIiHHSI
Ta TOBOMKEHHS 3 alIOMIHIEBUMH BigxoiaMHu B YKpaiHi perymoroThes 3akoHamu Ykpaianm «[Ipo Bimxomm» («Ilpo ympapmiHHS
Bigxonamm»), «IIpo OXOpOHY HaBKOJHMIIHBOTO HPHPOTHOTO cepenoBuiiay, «IIpo 3abe3nedeHHs CaHITAPHOTO Ta EMiJEeMIYHOTO
Onaromoryyus HaceJIeHHs», «[Ipo MeTamoOpyxT», nep:kaBHIM Kiacugikaropom JIK 005-96 «Kmacudikarop Biaxomisy, Aep:KaBHIMHU
crangapramu JICTY 3051-95, ICTY 3052-95, ACTY 2195-99, ACTY 4462.0.01:2005, ICTY 4462.0.02:2005, ICTY 4462.3.01:2000,
ACTY 3211:2009, nepxaBHuMu canitapaumu npaswiamu JICIT 201-97, JCanlliH 2.2.7.029-99 Ttomio. Amnami3 mokaszas, LI0
B YKpaiHi BiICYTHiIl OKpeMuil HOpMaTHBHUN TOKYMEHT, SIKMi OM perlaMeHTyBaB IIPOLeC yTuIi3alii BUpoOiB 3 aTIOMIiHIEBHX CIUIABiB
BiJl BiINpalbOBAaHUX TPAHCIOPTHUX 3aco0iB. Hammii meprkaBi JOIINBFHO BHKOPHCTATH IOCBIJ 1 MpakTH4YHI Keiicn €BpomeichKoro
Coro3y, Jie BiIXO/IX TPOTITOM TPHUBAJIOT0 Yacy OyJiv B IIEHTPI 1HILIATUB SKOJOT1YHOI MOMITHKH. 1le 3yMOBIIOE HEOOXiHICTh PO3POOKH
JOaTKOBOTO 3aKOHOIABCTBA Ta HOPMATHBHUX aKTiB, a TaKOX BiAMOBIAHMUX TEXHOJOTIYHHX DIMIEHb (30KpeMa MIono Kiacudikamii
Ta COPTYyBaHHsI OpyXTy, BUKOPUCTAHHS I€PEIOBHX TEXHOJOTIH MeTtamypriiiHoi mepepoOku Ta iH.). Kmouosi crosa: TOBOIKEHHS
3 BiIXOZIaMH, BiANIpalbOBaHUN aBTOMOO1JIb, IepepoOKa, OPYXT, aTrOMiHiH.

Problem statement. Currently, there is an intensive
pollution of the environment (pollution of air, soil, water
bodies; alienation of territories) by hazardous compon-
ents of end-of-life vehicles. Nowadays aluminum alloys
are widely used in the transport sector for production of
body structures, parts of engine, heat exchangers, trans-
missions, suspension elements, chassis, wheels, battery,
wiring, etc.. Aluminum has application in the electric
vehicles transport and automotive industry. The use
of 100 kg of aluminum in the automobile construction
could save up to 640 1 of gasoline per 200 thousand km

and reduce CO2 emissions by 2000 kg [1-3]. Recycling
of aluminum in this regard is of particular importance —
on the one hand the use of secondary aluminum in the
construction of a car is favorable for the environment and
human health; on the other hand there is a large amount
of aluminum scrap and waste of the automotive industry,
and aluminum can be recycled almost indefinitely. It is
essential to prevent the significant material stream going
to the landfill, otherwise end-of-life aluminum is placed
in landfills and special burial sites that leads to degrada-
tion of natural ecosystems.
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The analysis [4] had shown that despite the fact that
after the signing of the Ukraine — European Union (EU)
Association Agreement [5], which provides for com-
pliance with the principles of an integrated approach
to pollution prevention and control (Directive 2008/98/
EU) [6], the implementation of relevant strategies, con-
cepts and programs on waste management at the state
and local levels in Ukraine, the problem of disposal of
waste and revitalization of the territories occupied by
them continues to remain. About 400 mlIn t of waste is
generated in Ukraine annually and only 6% is recycled,
which is almost 7 times lower in comparison with the
EU countries [4]. Unprocessed wastes are located at
landfills and dumps, more than 5 thousand of which
were already overloaded in the beginning of war and
nearly 30% did not meet environmental safety stan-
dards. Thus, the issue of waste management of end-of-
life vehicles is of special importance, and aluminum
scrap and waste processing must comply with current
legal regulations.

The aim of the work is to consolidate and ana-
lyze the regulatory framework of end-of-life aluminum
recycling in Ukraine. Advantages that increased recyc-
ling could bring require strong support of policy makers,
collaboration along the whole recycling value chain as
well as the implementation of the best world practices in
initiatives for Ukraine recovery.

Analysis of recent research and publications.
Waste management in aluminum production is among
topics of the research of Ozmen M., Aydogan E.K., Lia
X., Ma B., Warrings R., Fellner J., Lopez-Delgado A.,
Tayibi H. and others. Such researchers as Cu J., Roven
H.J., Lovik A.N., Modaresi R., Kelly S., Muller D.B.
had paid attention to recycling of aluminum from end-
of-life vehicles. The issues of sorting of aluminum scrap
and waste were investigated by Engelen B., DeMarelle
D., Diaz-Romero D.J., Gavade S., Kulkarni S., etc.. An
extremely important literary source is the work on dis-
posal of aircraft components by Makarenko D.N. [7],
who analyzed the relevant normative and technical basis
in the aviation industry; the specified work prompted
the author to write this article..

The author [8] highlights two classification groups of
aluminum waste and scrap in accordance with the Waste
Classifier DK 005-96 [9]: the code 2732.2 “Production-
technological waste of aluminum, aluminum alloys and
rolled aluminum” and the code 2732.3 “Waste of final
products of the production of aluminum, aluminum
alloys and rolled aluminum”. In particular, it is a slag
formed in the processes of aluminum metallurgy; alum-
inum powder; gas cleaning waste; ash; sludge; scrap
and waste of aluminum and its alloys (piece); alum-
inum semi-finished products and rolled products, which
are not suitable for their intended use or unfited; rolled
aluminum scrap; aluminum, aluminum alloys and rolled
aluminum, contaminated with radionuclides and (or)
harmful (dangerous) substances, etc.. Another option for
the classification of aluminum production waste is the
data of the State Statistics Service of Ukraine in non-

metal-metal coordinates. Thus, the researcher [9] div-
ides the actual generation of aluminum waste into two
groups: waste in the form of a metal — nonmetal mixture
and metal waste.

The paper [10] is devoted to the problems of disposal
and recycling of end-of-life aircrafts and their compon-
ents. Thus, the disposal of a medium-class aircraft gives
relative to its total weight, 60...70% of aluminum and
its alloys, 10...15% of steel, 10% of composite materials
and precious metals, including titanium. Peculiarities of
proper handling of end-of-life aviation vehicles as well
as environmental and economic problems related to the
disposal and recycling of aircrafts, their components
and aggregates were considered. An analysis of existing
methods and technologies aimed at rational handling of
used aviation equipment was carried out.

Opportunities for more complete utilization of alum-
inum scrap are associated with overcoming serious dif-
ficulties in the field of aluminum recycling, the main of
which are the dispersion of waste and the difficulty of
separating aluminum from the rest of the scrap of bod-
ies, cars, household appliances, etc. [11].

In general, waste management operations of indus-
trial enterprises involve the main following components,
which can be identified as separate business processes:
waste storage, waste transportation, waste processing,
waste utilization, and waste disposal [12]. The resear-
chers state that solving economic and environmental
problems in terms of waste at industrial enterprises
should, first of all, begin with the creation of a waste
management system [13; 14].

The reduction of wastes generation, as well as their
use as secondary resources, is of key priorities for the
implementation of a circular economy. Production and
consumption wastes suitable for recycling are second-
ary production resources. Focus on waste-free produc-
tion in many technological processes allows to obtain
by-products from production waste, the realization of
which can reduce costs and bring additional profits to
enterprises. The author [14] is convinced that a key
role in the further development of resource conserva-
tion in Ukraine belongs to regional management, which
should ensure the interaction of all business entities of
all forms of ownership in the direction of the formation
of effective forms of waste-free production in the region.

The researchers [4] had analyzed the experience of
industrial cities in Europe and the United States and
assumed that the need for coordinated actions of urban
economy enterprises on the principles of industrial sym-
biosis as a condition for ensuring circular produc-
tion and the leading role of local governments as an
organizer of the territory revitalization process in the
environmental aspect is of particular importance.

Presenting main material. The normative and legal
regulation of vehicle disposal processes mainly consists
in fulfilling the conditions for the disposal of individual
materials that make up their elements. General issues of
aluminum waste management and handling in Ukraine
are regulated by the following basic documents:
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1) Law of Ukraine “On Waste” (1998) [15]; the
loss of validity will take place on 09.07.2023, the
reason — the adoption of the Law “On Waste Mana-
gement” [16].

The laws mentioned above provide a key definition
in the branch. Waste is any substance, material or object
that was formed in the process of production or con-
sumption, as well as goods / products that have com-
pletely or partially lost their consumer properties and
have no further use in their place formation or detection
and which their owner gets rid of, intends to get rid of
or must get rid of by disposal or removal. The Law of
Ukraine “On Waste” is not applied to economic relation-
ships that arise in the process of collecting, harvesting
and carrying out operations with scrap metal.

2) Law of Ukraine “On Environmental Protection”
(1991) [17; 18].

According to the Article 48 stimulation within the
system of environmental protection should be carried
out by means of granting preferential terms of taxation
for enterprises when implementing measures on the
rational utilization of natural resources and the protec-
tion of the environment, converting to low-waste, recyc-
ling, resource- and energy-saving technologies, organiz-
ing the production and introduction of waste treatment
equipment for recovery of pollutants and waste process-
ing, devices for monitoring the environment and the
sources of emission and discharge of pollutants, as well
as for performing other measures directed at improving
the protection of the environment.

In the process of designing, constructing, commis-
sioning of new and modernizing operating enterprises,
structures and other facilities, improving the existing
and introducing new technologies and equipment, as
well as in the process of operating these facilities harm-
ful substances and waste should be trapped, recovered
and rendered harmless or completely liquidated, and
other requirements shall be complied with as to the
protection of the environment and the health of people
(Article 51).

Article 55 determines that waste enterprises should
take effective measures for reducing the volumes and
neutralization, recycling, safe storage or burial of indus-
trial, domestic and other wastes. Storage and disposal
of wastes should be allowed by special permits of local
councils in defined areas within the range of sanitary
and ecological standards by ensuring the possibility of
their subsequent economic utilization and safety to the
environment and the health of people.

The article 56 (“Environmental safety of transport
and other mobile vehicles and installations™) is of par-
ticular concern; it covers technological and operational
issues concerning emissions and discharges of vehicles,
but does not cover any regulations or norms for materi-
als used in manufacturing of the transport vehicle / under
utilization of the end-of-life vehicle.

3) Law of Ukraine “On Ensuring Sanitary and
Epidemic Safety of the Population” (1994) [19]; the loss

of validity will take place on 01.10.2023, the reason —
the adoption of the Law “On Public Health System” [20].

4) 4) Law of Ukraine “On Scrap Metal” (1999) [21].

Article 1 provides terms and definitions in the sphere
of metal waste processing. Thus scrap metal — products
or parts of products unsuitable for direct use, which,
according to the owner's decision, have lost their oper-
ational value due to physical or moral wear and tear and
contain ferrous or non-ferrous metals or their alloys, as
well as metal products that have an irreparable defect,
remnants of ferrous and non-ferrous metals and their
alloys. The main operations with scrap metal are pro-
cessing, and metallurgical treatment of scrap metal.
Scrap metal processing is an activity related to bringing
scrap metal by sorting or, if necessary, pressing, bagging,
crushing, cutting to a state that meets the requirements
of the law; extraction of the metal component from slags
of metallurgical processing of ferrous and non-ferrous
metals and their alloys.

The procurement of scrap metal is carried out by
economic entities. Processing (provision of processing
services) of scrap metal should be carried out by special-
ized or specialized metallurgical processing enterprises
only. Metallurgical processing of scrap metal should
be carried out by specialized metallurgical processing
enterprises only (Article 4).

Article 9 establishes that the export of scrap metal,
which was formed in military units, military institutions,
military educational institutions of the Armed Forces of
Ukraine and other military formations of Ukraine, is pro-
hibited. In connection with this norm, in the near future
there will be a need to dispose of a large amount of scrap
metal, including aluminum and other non-ferrous met-
als, generated as a result of the military operations.

5) DSTU 3051-95 (GOST 30166-95) “Resource con-
servation. General concepts” [22].

6) DSTU 3052-95 (GOST 30167-95) “Resource con-
servation. Procedure for resource conservation indices
establishment in the papers on goods” [23].

7) DSTU 2195-99 (GOST 17.9.0.2-99) ‘“Nature
Protection. Waste Treatment. Technical certificate of
waste. Make-up, content, writing and alteration rules”
[24; 25].

This State Standard establishes a definition of waste
classification as the process of organizing waste data,
which includes the identification of the type of waste
according to its condition, composition and properties
through nomenclature name, correlation with a certain
process of formation and type of economic activity and
assignment to any other active systems of grouping or
lists (pollutants, secondary resources, toxicants, etc.),
categories of substances, materials and other objects, as
well as to the specified types of processing, utilization
and disposal of waste. Material / material and energy
balance is the ratio of quantitative (mass, volume, etc.)
substances (products, substances) and energy carriers
that enter the place (process) where waste is generated,
and substances (products, substances) that are formed
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in this place (process), this includes finished products,
semi-finished products and waste. The material / mate-
rial and energy balance is determined by analyzing
the material (material and energy) flows and transform-
ations in technological processes (operations) using
accounting, regulatory data and so on. The other impor-
tant definition in the context of processing aluminum
waste is waste utilization — the use of waste as secondary
material or energy resource.

8) DSTU 4462.0.01:2005 “Environment Protection.
Wastes Management (Handling). Terms and concepts
definitions” [26].

Waste classification is sorting of data on wastes
by assigning according to certain classification features
or a system of features to certain groups or lists in accor-
dance with the established logical structure and format
of submission of data on waste. Waste identification is
establishing the belonging of waste to certain catego-
ries and classification groups, taking into account their
origin, composition, condition, dangerous properties,
as well as technological methods that ensure their dis-
posal or removal. Standardization of waste generation
is establishing of technologically determined specific
indicators of waste generation per unit of production,
processing of raw materials, obtaining energy, carrying
out work, and providing service taking into account the
material and raw material balance, as well as the norms of
material consumption and work modes. Waste accounting
is an activity aimed at collecting, registering, summar-
izing and storing information about wastes at the stage
of formation and the stages of subsequent treatment.

9) DSTU 4462.0.02:2005 “Environment Protection
Standards Complex in Sphere of Wastes Management
(Handling). General requirements” [27].

10) DSTU 3911-99 (GOST 17.9.0.1-99) “Nature
Protection. Waste Treatment. Waste Detection and
Submission of the Information Data About Waste.
General requirements” [28].

This standard refers to such important in production
management and ecological economics terms as life cycle
of production, product life cycle, material / material and
energy balance, product life cycle stage etc.. The gene-
ration of waste is predicted at all stages of the life cycle
of products, taking into account the subsequent genera-
tion of waste during the use of products by the consumer
(operation, repair, renovation) and in the processes of
waste processing, as well as during the development of
emergency plans and elimination of their consequences.
At the stages of research, justification of the develop-
ment and the development process, the requirements
of technical tasks include forecasting the formation
and detection of waste in the processes of production
and operation (consumption) of products, diversion or
minimization of waste generation, the possibility of pro-
cessing waste that is generated as a result of the loss of
consumer properties by products. During the implemen-
tation of scientific research works, the possibilities of
use of available wastes instead of primary raw materials

in the production of developed products are investigated.
With the help of the material and energy balance and
other methods of evaluating the processes of production
and consumption of the developed products, the gene-
ration of waste is predicted and preliminary certification
of each type of waste, entering predicted or experiment-
ally obtained data is carried out. It should be noted that
replacement of primary aluminum by the secondary one
is of particular importance and is needed to be applied
not for research only, but the whole industry.

11) DSTU 4462.3.01:2006 “Environment Protection.
Waste Management (Handling). Order of operations
realization” [29].

The final stage of primary wastes accounting is their
certification. It covers the consistent collection, summar-
ization and storage of information about each specific
type of waste, its origin, technical, physico-chemical,
technological, ecological, sanitary, economic and other
indicators, methods of measurement and control, as
well as technologies for disposal, processing, recycling
or removal. Based on the results of certification, waste
passports are drawn. Waste is collected by removing it
from the places (objects) of generation, sorting (if neces-
sary) according to specified characteristics into homo-
geneous components as well as storing it in specialized
places (objects) to ensure processing, processing, utili-
zation or removal.

13) DSP 201-97 “State sanitary standards for the
protection of atmospheric air of populated areas (from
pollution by chemical and biological substances)” [30].

The maximum permissible concentrations (one-time,
daily average) are set with an indication of the danger
class for such aluminum-based compounds as alum-
inum-potassium alum (potassium-aluminum sulfate),
aluminum-ammonium alum (ammonium-aluminum sul-
fate), aluminum nitrate, aluminum oxide, aluminum sul-
fate, aluminum chloride, ammonium-aluminum sulfate,
potassium-aluminum sulfate, and aluminum fluoride.

14) DSanPiN 2.2.7.029-99 “Hygienic Requirements
of Industrial Waste Management and Definition of their
Class of Hazard to Health of Population”. [31].

Accumulation and storage of industrial waste at
the company's sites is allowed when using waste in the
next technological cycle for the purpose of disposal. All
industrial wastes, for which methods of secondary pro-
cessing and their rational use in the public sector have
been developed economically, are to be used as secon-
dary raw materials and should not be taken to landfills.

15) DK 005-96 “Waste Classifier” [9].

The Waste Classifier provides informational support
in solving a wide range of issues of state waste manage-
ment and resource use based on the accounting and
reporting system, harmonized with international sys-
tems, in particular, in the industry ecology, protection of
life and health of the population, labor safety, resource
conservation, structural restructuring of the economy,
certification products (services) and quality systems.
What is especially important, that in the highlight of

186



Skuibida O.L.

| DISPOSAL OF ALUMINUM FROM END-OF-LIFE...

European integration course of Ukraine, the use of a
waste classifier creates a regulatory framework for con-
ducting comparative analysis of the structure and vol-
ume of waste generation of all types of economic activ-
ity within the limits of European statistics, including
European production statistics, as well as comparative
analysis of waste-related services at the inter-sectoral,
state and interstate levels.

In the context of aluminum and aluminum alloys
utilization, the main groups consist of waste from the
basic metals production, waste from the production of
metal component products, waste from the production
of machinery and equipment, waste from productions
of machines and electrical apparatus. Metals produc-
tion output includes waste generated in the process of
metal production, including waste from the production
of precious and non-ferrous metals, waste from foun-
dry processes; services specialized in the treatment of
waste from the production of precious and non-ferrous
metals, which are provided for place of waste genera-
tion; services specialized in handling process of waste
foundries, which are provided at the place of waste gen-
eration, etc. To machinery and equipment production
waste belong such classification groups as waste from
the production of machines and equipment for general
machine-building purposes, agricultural machines and
machines for forestry, specialized machines and equip-
ment; waste from the production of military equipment
and ammunition; household appliance production waste;
services specialized in waste management production
of machines and equipment, which are provided at the
place of waste generation, etc.

The main classification groups of aluminum scrap
and wastes are waste from the production of aluminum,
aluminum alloys and rolled aluminum; production and
technological waste of aluminum, aluminum alloys and
rolled aluminum; scrap and waste of aluminum and
aluminum alloys in pieces, formed from the production
processes of rolled aluminum (aluminum semi-finished
products); semi-finished products of own production
of aluminum, aluminum alloys and rolled aluminum
or the remains of unfinished production of aluminum,
aluminum alloys and rolled aluminum, not suitable for
intended use; substandard casting of non-ferrous metals;
waste of the final products of the production of alum-
inum, aluminum alloys and rolled aluminum; rolled
aluminum substandard, scrap rolled aluminum; rolled
products made of aluminum alloys that are damaged,
contaminated or unidentified and cannot be used for
their intended purpose; products pressed from aluminum
alloys that are damaged, contaminated or unidentified
and cannot be used for their intended purpose; products
stamped from aluminum alloys that are damaged, con-
taminated or unidentified and cannot be used for their
intended purpose; shavings of aluminum alloys; cut-
tings of semi-finished products from aluminum alloys;
scrap and waste of aluminum and its alloys (e.g. scrap of
gliders, airplanes, helicopters).

Special attention is paid to waste from manufactur-
ing vehicles. Thus, group 34 includes waste generated in
the process of production of cars, trailers and semi-trail-
ers. This activity is classified into waste from the pro-
duction of cars, trailers and semi-trailers, as well as ser-
vices specialized in the management of waste from the
production of cars, trailers and semi-trailers, which are
provided by the place of waste generation.

16) DSTU 3211:2009 “Non-ferrous metals and alloys
and waste. General specifications” [32].

This standard is applied to scrap and waste of
non-ferrous metals and alloys intended for further mech-
anical and metallurgical processing. Scrap and waste,
which are delivered to the enterprise or shipped from the
enterprise, are necessarily subjected to radiation control,
testing for explosiveness, and control of contamination
with harmful chemical substances. Each vehicle with
scrap metal should be accompanied by a document on
radiation and explosion safety. Deactivation of scrap
and waste contaminated with radioactive substances is
carried out by specialized enterprises that have licenses
to carry out these works, on the basis of contracts
(agreements) with enterprises that perform operations
with scrap metal. Scrap and waste generated at enter-
prises that use radioactive substances in the production
process, as well as vehicles in which such scrap metal
is transported, must undergo decontamination and be
accompanied by decontamination documents.

When carrying out work with scrap and waste of
non-ferrous metals and alloys, to which aluminum and
its alloys belong, it is necessary to take into account: the
nature of the impact on the human body of harmful sub-
stances that are released and formed in the process of
collecting and processing scrap and waste of non-ferrous
metals and alloys, the class of danger and the maximum
permissible concentrations of harmful substances in the
air of the working area and in drinking water.

Indicators of the microclimate and the permissible
content of harmful substances in working zone air must
meet the general sanitary and hygienic requirements for
working zone air”. Requirements regarding the permis-
sible content of harmful substances of the working zone
air should be applied to workplaces regardless of their
location (in production facilities, on open sites, vehicles,
etc.). Dust of aluminum and its alloys (hazard class III,
maximum permissible concentration in the air of the
working area — 2 mg/m?, maximum permissible concen-
tratior of harmful substances in drinking water — 0.5 mg/
dm?®) causes irritation of the mucous membrane of the
eyes, nose, mouth, lung damage.

When working with scrap metal and waste of
non-ferrous metals and alloys, it is necessary to take
into account the explosive properties of some types of
waste of non-ferrous metals and alloys, as well as the
explosiveness of foreign substances / explosive objects
that may accidentally fall into the scrap metal during
its collection and preparation. Thus, aluminum dust has
a self-ignition temperature of 470°C; the lower con-
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centration limit of flame spread is 10 g/m® (dry sand,
alumina, magnesite powder are effective extinguishing
agents). Unloading and checking for explosion safety of
aluminum scrap and waste received at the enterprise, as
well as removal of explosive objects from them (except
undamaged ammunition) must be carried out under the
guidance of a pyrotechnician or a controller of scrap
and waste of non-ferrous metals who have undergone
special training and have the appropriate certification.
Atmospheric air protection and control of the content
of harmful substances formed during work with scrap
metal must be carried out. Wastewater generated during
work with scrap metal must be cleaned and removed.
Soil protection against contamination by industrial
waste must be carried out.

Temporary storage, transportation, disposal and dis-
posal of industrial waste generated during work with
scrap metal must be carried out in accordance with the
requirements of DSanPiN 2.2.7.029. Scrap and waste
should be transported by any mode of transport in
accordance with the rules applicable to each mode of
transport. Military equipment scrap and aircraft scrap
are transported and stored separately from other scrap.
Powdered waste of aluminum and its alloys is transported
in rubber-cord or metal containers, by agreement of the
parties — in semi-trailers. Scrap and waste of non-fer-
rous metals and alloys subject to primary processing are
stored separately by type in accordance with the estab-
lished classification in boxes, bunkers, compartments
and on specially equipped platforms with a hard surface,
which makes it impossible for scrap and waste to clog.

In addition to the national normative base of Ukraine
it is essential that the role of international organizations
(such as United Nations Conference on Environment

and Development UNCED, United Nations Conference
on Trade and Development UNCTAD, Organisation
for Economic Co-operation and Development OECD,
United Nations Environment Program UNEP) in waste
management is nowadays changing and strengthe-
ning [33]. In the EU solid waste has been at the center
of the environmental policy initiatives for many years to
reduce negative effects of inappropriate waste manage-
ment and to ensure more sustainable use of resources
[34]. At the current stage, the EU has a policy of 95%
disposal of old cars [8]. Nevertheless the way of imple-
mentation regulation for end-of-life vehicles had and
continues to have a plenty of challenges as well. For
instance, the Directive 2000/53/EC [35] on end-of life
vehicles requires obligatory collecting, treatment and
recovering (which causes 90% recycling of end-of-life
aluminum [36]), having no focus on the quality of the
materials. This causes the need for development of addi-
tional legislation and regulation, and / or the adoption
of appropriate technological decisions (in particular,
regarding the classification and sorting of scrap, metal-
lurgical processing stages), which indicates the pros-
pects for further research.

Main conclusions. As the analysis showed, there is
no separate normative document in Ukraine that regu-
lates the process of disposal of products made of alum-
inum alloys from end-of-life vehicles; a similar situation
is typical for other branches of industry, in particular,
aerospace [7]. There is also no separate state law relat-
ing to auto-recycling as a whole: basic laws (On Waste,
On Waste Management, On Environmental Protection)
are supplemented by regulatory documents relating to
resource conservation, nature protection, hygienic and
sanitary requirements only.
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