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Y  cmammi wadan  amaniz - cywacnux
npouecie eioxodoymeopenns, aAKki nompedyiomv
cucmemamu3auii, HanpaeJIeHoi Ha ix 3IMEeHUWeHH ue
Ha cmadii po3pooKU HOBUX MEXHON02IUHUX NPOUECiE
ma nidsuwennus edexmuenocmi ymunizauii ymeo-
penux 8iodxodis. [[nsa eupiwmenns maxux numans
Heo6Xi0HO axuenmysamu yeéazy Ha cniésioOHOUWEeHH
YCix MexXHON02IMHUX NOKASHUKIE, NO6 AZAHUX 3 YMEO-
PEHHAM 8i0X00i8, @ MAKONC BUBUUMU iX NPUMUHHO-
HacmynHi 36’a3Ku

Kanrouosi cnosa: sioxodoymeopenns, memasnesa
CMpYsncKa, peyuriine, Ymunizauis, Heumme8uil yux.Ju
8i0xo0is, minimizauyis

[m, ]

B cmamuve dan ananau3 co8pemeHHbIX NPOUEccos
0mx00000pazosanus, Komopvie mpeodyiom cucmema-
mu3auuu, HanpasaeHHOU HA UX YMeHbULleHUe ewje Ha
cmaouu paspadomxu Ho8bIX MEXHOTOZUMECKUX NPO-
Ueccos u nosvluenus 3P Pexmuenocmu Yymuauzauuu
o0pazosaguuxcs omx0006. /Ins pewenus maxux
680NPOCOB HEOOXO00UMO AKUEHMUPOBAMb GHUMAHUE
Ha COOMHOULEHUE 6CeX MEXHOT02UUECKUX noKaszame-
Jeil, C8A3AHHBIX € 06pazosanuem omxo008, a maxice
UBYHUMD UX NPUMUHHO-HACTIEOCMEEHHbLE C8S3U

Kniouesvie cnosa: omxodoobpasoeanue, memau-
JUMECKAS CMPYIHCKA, PeUUKTIUHZ, YMUAUSAUUSL, HCU3 -
HEeHHbLU YUK OMX0008, MUHUMUAUUSL

0 =,

1. Introduction

Every year the consumption of metal, plastic, paper and
cardboard products is growing and, along with this, the
mountains of non-decomposable waste are rising, polluting
the environment. In such conditions, the forecasting problem
of its minimizing becomes urgent, aimed at expanding the
reuse of resources, recycled materials, which reduces the cost
of manufactured products.

Problems of waste formation during the manufacture
of any product to a great extent depend on the energy
value of all material flows involved in the production
process. Objectives, used as impact energy processes
of waste formation in real production systems, are
largely distorted by the influence of subjective social
relations. Many papers [1 — 7] considered some causes
of waste formation, studied quantitative and qualitative
regularities that allows using them as tools for operating
the above issues with the aim of minimizing the sources
of rise. However, it should be noted that theoretical
aspects of the rise nature and coexistence with the
environment are not disclosed.

2. Shavings waste as promising materials

Shaving is a common and non-deficient raw material for
production of metal powders that can be used as catalysts
in various chemical industries, printing, powder metallurgy,
etc. [8 — 10].

UDC 655.3.022

MODERN PROCESSES
OF WASTE FORMATION
AND ASPECTS OF
THEIR MINIMAZING

S. Morozov

Assistant professor

Department of Technology of Mechnical Engineering,
Dniprodzerginsk Inductrial Technical University
Dniprobudivska st., 2,

Dniprodzerginsk, Ukraine, 519188

A. Morozov

Assistant professor

Department of Printing Production,

Publishing Printing Institute,

National Technical University

"Kiev Polytechnical Institute”

langelia st., 1/37, Kiev, Ukraine, 03056

E-mail: and.morozov.59@ mail.ru

For example, metal powder, used for metallic paints
production and bronzing technology, can be obtained from
shavings waste of nonferrous metals [11 — 14].

Due to rapidly discovering of defect in the structure
of shaving with the help of appropriate technology,
disintegration of this material can occur at relatively
low additional cost of energy. Mechanical dispersion of
shavings waste after the metal working is a promising
method of manufacture of powders, allowing the return of
some efficiency in the production of significant portion of
metal. Among the alternatives, production of fine metal
powders by means of mechanical grinding of shavings waste
is a significant advantage because in this case the powder
material corresponds to a metal or alloy from which shavings
was derived.

The traditional way of recycling the shavings waste is
melting. However, with this method of treatment about 30%
of the metal, especially alloying elements, is irretrievably
lost. It is expedient to convert metal shaving into powder
by grinding. An important advantage of manufacturing
the powder dispersing shavings is the ability to change the
composition of material in the course of processing input
auxiliary components by mechanical and chemical doping,
including those which can not enter into material for powder
based on other technologies [15].

Developing energy-saving technology allows obtaining
new materials at lower costs. More rational utilization of
shavings waste and re-use them in production allows for
comprehensive measures aimed at reducing the costs of
production.




Production using waste technologies is carried out
mainly in the following areas:

1. Full use of raw materials with metals, for example, in the
production of parts using powder metallurgy. However, this
technology requires significant energy and labor costs in the
preparation of raw powder materials and it is economically
justified in the production of complex configuration. In this
case, the additional costs for the preparation of raw materials
in the form of powders are compensated by reducing the
complexity in parts manufacturing by replacing many
operations of machining with the sintering of powders in the
form which allows not only forming a complex configuration
of details, but also appropriate processing and ensuring the
cleanliness of working surfaces of parts [16].

2. Use of wastes as secondary raw materials through
its return to manufacturing in the form of impurities in the
original product. However, many of the production volume
of waste feedstock is limited by reduced quality of the final
product.

3. Shredding waste particles and powders as fillers in
the production of composite materials for the manufacture
of different parts for domestic and commercial purposes
[17 - 19].

The process of waste recycling in engineering and metal-
working industries includes the selection of technology and
technological equipment. One of the main factors which
defines the efficiency and feasibility of metal waste recycling
is the research of application areas made on their basis. The
fact is that there is a certain list of technological ways to seal
the metal waste:

- in the briquette press in cold state;

- in the briquette press in hot state;

- in the equipment of continuous compaction in conical
matrix;

- rolling in the horizontal rolls;

- rolling on the compactor Hyuta(X'ioTa)

3. Features of low-waste technology

Causes of waste formation in production system are:

- energy loss caused by its scattering when converting;

- a lot of elements of raw materials and grade of its
components, that do not represent vital interest to this
technological process;

- the features of technology, the means of processing raw
materials, technical support of the selected technologies.

Review of scientific and technical literature and analysis
of developments, which showed that a large amount of waste
and secondary materials, produced in the metallurgical
and metalworking industries, require the development and
implementation of effective utilization technologies. The
most difficult for reprocessing raw material is polymetallic
copper ore, difficult recyclable waste for purifying (galvanic,
digestion and neutralization of metal and electroplating
solutions)are mill cinder, fine disperse waste processed of
various alloyed steels, alloys of titanium, zirconium etc.

Each type of waste mentioned above has its own features
that should be taken into account in the development of
recycling processes. All these features make direct recycling
of such waste in the shaft melting furnace quite difficult,
because melting processes are accompanied by heavy losses
of expensive alloying elements such as chromium, tungsten,
titanium, molybdenum and aluminum. The problem

of extracting metals from waste water is also extremely
important. This can increase the sustainability of various
industries and is highly beneficial from an economic point of
view. Therefore, the problem of selecting rational technology
of extraction and recovery of metals is certainly relevant.

Physical and chemical study of the influence of various
technological factors on the process intensification and
optimal ratios to obtain high performance is of great
importance for the development of effective recycling
technology. Primary information can be obtained at
thermodynamic modeling equilibrium characteristics of
distribution between phases, which have different software
for calculation. Therefore, theoretical databases are of
particular interest and are useful for the analysis of renewal
processes of man-made waste.

During non-waste technology, manufacturing system is
not just technology or production, but also the principle of
operation of production. It efficiently uses all components
of raw materials and energy in a closed loop (primary raw
materials - production - consumption - secondary raw
materials), that is inseparable part of forming the ecological
balance in the biosphere [20 — 21].

There are many indicators that more or less affect the
processes of waste formation. Some of them are obvious.
Getting systematic studies must take into account each
important indicator affecting the mechanism of this
phenomenon. With the increase in production volume the
volume of waste will also increase. This dependence is of
disproportionate nature and excesses regulatory indicators
for the intensification of individual processes come into
systemic effects and addiction can be the nature of the curve
acceleration and appropriate to the character function of
saturation. An important role is played by randomness of the
phenomena that can go into a chaotic process. To solve such
issues one should pay attention to the value of all technological
parameters, that are associated with the generation of waste,
and analyze their cause and subsequent contacts.

3.1. Utilization and recycling —waste criteria for major
To date, there is a contradiction between the official

interpretations of the terms “recycling” and “utilization”.
For example, metal shavings can be processed by mechanical
grinding technology, with changing its morphological
characteristics, chemical composition, but remains almost
the same, except related to mechanical-chemical alloying.
Melting of metal shavings in metallurgy due to a change
its physical state and returning the latter to manufacturing
process of production of material with new chemical
composition [22 — 25].

So the question is what is the fundamental difference?
The organization of waste collection is the initial starting
point for recycling and for utilization.

Gradually moving to the terms “product” and “material”
we are starting to realize that recycling is more related to the
use of waste after a process within a company and depends on
the coefficient of use of the material in the production cycle.

If the manufacture of certain products by machining
up to 85% of the metal becomes a waste, it is certainly
appropriate to process them in new metal in furnace unit,
which is always the balance of medium machine-building
enterprise.

Recycling is associated with the time of finished product
life cycle, from manufacturing to the end consumer and its
physical properties.



Utilization and recycling process of waste formation
criterions are defined and determined targeted at processing
waste. In general, minimization of waste does not involve a
simple application of these two terms. When minimizing the
fastest realize any activity, which results in the reduction
of waste, which appear in the manufacturing process. The
end result is a specialized “business software” tool which
is targeted optimization of material flow in production
systems, rationalization of resources, creating conditions for
improving the overall cultural production.

Methodology for waste minimizing is more than the
best methods of saving materials, environmental protection
and so on. One way is to minimize the prediction of causal-
forthcoming relationships, providing a mechanism of waste
formation during machining.

4. The use of metal waste in printing

Recently, the trend of using metallic inks at the time
of encasement design and other promotional items has
grown much and gained particular popularity among
manufacturers. However, in today’s development of printed
products one should understand the real practical benefit
from the use of metallic pigments in paints and as a result,
a substantial extension of metal powders range to produce
high quality printing products. Significant important
economic and environmental lever in this case is the use of
metallic pigments from shavings waste [26 — 29].

Metal powders can be used as catalysts in various
chemical industries, printing, powder metallurgy, raw
materials for which there are common and inexpensive metal
shavings.

This advantage is of great economic importance because
it allows not only effectively response to the needs of
production, but also to regulate the cost of materials and
manufacture according to the estimated price of goods.

One way of recycling metal shavings, as noted above,
is its use in the printing industry as a pigment for inks
that are widely used in the encasement production [30].
Usually glass, plastic, polymer film, various metals are used
as unprinted material in the manufacture of encasement. The
most important property of these materials is relatively small
term life cycle (from production of encasement to removing
after their consumption). Opening the life cycle of packaging
material depends on the liquidity of primary products and
measuring the time it takes to pack the main product.

In terms of costs, the above materials allow correlate the
cost of encasement according to the value of the product.
Specialists in the field of encasement manufacturing are well
aware of the existence of a contradiction, which is that of
packing materials initially focused on high cost mechanism, but
unlike foundation products, the smaller they are - the better.

In general, the use of metallic pigments in the paint
has not only esthetic function to attract the attention of
consumers, but also to preserve the presentation of products.

Metalized coating makes packaging more durable, resistant
to damage, protect from moisture and sunlight. Because of
the growth in consumption, the international community
is now faced the problem of the accumulation of waste.
Among the available materials in landfills one can find
bags, containers of all kinds of materials for wrapping,
fixing, basic elements needed for transportation, protective
materials, etc. Polymer components of such materials have
very large term of decomposition, particularly in Ukraine
the system was established for reprocessing waste, stored on
our landfills for decades [31 — 33].

The main problem in terms of waste for this type of
products is that the circumstances of the nature of this
phenomenon are ideal for the implementation of previously
planned mechanisms of waste formation. They laid the
conditions, apriori, unfavorable to the environment. As
a result, we have much quantity (both by weight and by
nomenclature) of packing materials waste.

Even when it comes to recycling, metallic pigments in
the paint have their advantages. Processing encasements is
sufficiently profitable for the manufacturer not only from an
environmental, but also from the economic point of view,
because due to its durable enough resistance the pigment
does not lose its main properties, so it can be reused in the
manufacture of printing inks. This stability is ensured by the
fact that the pigment is formed from metal shavings and due
to its provisional processing and enhancement of dispersion
medium of ink, it may well couple printing material and peel
away, not damaging during processing [34].

Thus, we can conclude that the technical terminology
needs for “audit” normative foundations of terms in the
modern field of rather a chaotic interpretation. For example,
the term “non-waste technology” exists theoretically and
practically it is half-waste technology, which converts the
last only in the case of a functional recycling.

Phase separation of material flood during the
manufacturing process is crucial in understanding the nature
of waste formation. The mechanism of this distribution
depends on the objective phenomena inherent in the
technology of useful product and ultimately characterizes
the environmental sustainability of the whole system.

Sustainability of multi-technical systems can be
assessed, for example, its relation to the separate production
of resources of raw materials, finished products, waste, given
that each of these flows in equal degree is a potential source
of pollution in space-time coordinates.

5. Conclusions

Thus, the optimization of resources of waste formation
in any production is one of the most significant problems
in environmental management, in particular, in forecasting
the dynamics of the resource base of industrial regions and
cities. Given that the waste can be a significant portion of
resources, this task becomes urgent.
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B cmammi onucano anzopumm po3podienms
npoiraxmuunux 3axodié 3 0xXoponu npaui Ha oep-
JHCABHOMY pi6Hi ma 8i0nogione HAYK080-Memoourne
3abe3neuens ub02o npouecy, wo 00360J5€ 30illcHUMu
6Ci 0CHOBHI npouedypu po3podaenns U odeprcamu
Heo0xiOni 3ax00u wo0o cmeopenns Geaneunux i 300-
posux ymoe npaui na eupoonuymei. Buxopucmanns
maxozo nidxody na npaxmuyi cnpusmume YyoocKkoHa-
JIeHHI0 HAUIOHATLHOT CUCTEeMU 0XOPOHU NPAYi

Knmiouosi cnosa: pospoonenns, npodinaxmuuni
3axodu, oxopona mnpaui, CcucmemMHui awanis,

cmpameeiuue niatanyeanns
o

]

B cmamve onucan anzopumm paspabomxu npo-
Quraxmuneckux meponpusmuii no oxpame padomot
Ha zocyodapcmeennom ypoeHe u coomeemcmeyiouiee
Hayuno-memoouneckoe obecneuenue 3moz0 npouyec-
ca, Kxomopoe no36onsenm oCYueCmeuns 6ce 0CHOBHbLE
npouedypvl paspadomxu u NOAYUuUmv HeoodXoouMvle
Meponpusmus no co30anuto 0e30nNaAcHbvIX U 300POELIX
ycaosuil mpyoa na npouszsoocmee. Ilpaxmuueckoe
UCNONbL30BAHUE MAK020 N0OX00a Oydem cnocoocmeo-
6amv YCoBePULEHCMBOBANUIO HAUUOHATLHOU Ccucme-
MbL 0Xpans mpyoa

Kniouesvie cnoea: paspabomxa, npodunaxmu-
YecKue Meponpuamusi, 0xXpana mpyod, CucmemHwlii
ananus, cmpamezuneckoe niaAHUposanue
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1. Beryn

CrBopeHHs1 Ge3lEUHUX Ta 3J0POBUX YMOB IMpalli
Ha BUPOOHUIITBI € HEBII'EMHOI0 YACTHUHOIO [islTBHOCTI
OpraHiB /iepKaBHOI BJIa/d, IIPeJICTaBHUIBKUX OpraHizaliit
poOOTOMABINB Ta MPAIIOIOYHX, SIKi € COMIaTbHUMU apTHe-
pamu B cepi oxopouu npari. Bix ix peanbuoi B3aemoii,
Bi/IIIOBiZaJIBHOCTI 32 CTBOPEHHA TAaKUX YMOB 3QJICKUTD
CTaH OXOPOHM ITpalli B KpaiHi, AKUI BU3HAYAETHCS B EPILY
4yepry piBHEM BUPOOGHUYOIO TPABMATH3MY Ta PO eciiiHoi
3aXBOPIOBAHOCTI.

[Ipore, He AMBAAYUCH HA Te, IO IIPOTSATOM OCTAHHIX
IecsTH POKIB B YKpaiHi CHOCTepira€Thcs TEHAEHIliS

JI0 3HWKEHHS I[UX IOKA3HWKIB, PiBeHb TPaBMaTU3MY
3aJIUIIAETHCS. OCUTH BUCOKUM IIOPIBHSIHO 3 OLIBIICTIO
po3BuHeHUX Kpain cBiry. Tak 3a manmmu MixHapogHol
oprawnizarii npari (MOII) piBenb cMepTesbHOTO TpaBMa-
TU3MY B YKpaiHi IepeBUIY€e TOKAa3HUKY TaKUX KpaiH, K
Himeuunna, Anownisa, HIsenia, CIIA, Beruka bputanisa y
2-5 pasu.

OCHOBHOI0O TIPUYUHOIO

TaKOro CcTaHy ClIpaB €

He3a/[0BUIbHUIT cTaH YMOB mpalli Ha BupoOHuIiTBi. [loHaz
27% TpaliBHUKIB MPAIOIOTh B YMOBAX, MO HE BilMOBi-
NaI0Th caHiTapHO-TirieHiYyHUM HOpMaM. CrocTepiraeTbest
XpOHiYHA He3a0e3MeYeHIiCTh NPAIOYUX OCHOBHUMU
BUaMU 3ac00iB iHAMBIAYAJbHOTO 3aXHUCTYy. ICHYIOUMA




