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Waste from the leather and footwear industries is not disposed of at the enterprises, but is taken
to landfills, which leads to environmental pollution. Research of waste processing technology in order
to reduce their negative impact on the environment is an urgent task. The paper considers the
processes of shredding leather and Shoe production waste, technological processes for obtaining
secondary raw materials and products from them. For this purpose, an installation has been developed
that allows studying the process of grinding waste suitable for further processing in laboratory
conditions. Studies were carried out to determine the rational modes of the technological process of
grinding waste from these industries. The sequence of processing and the obtained values of the
modes are recommended for use in production conditions.
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buvinzapot srcone anak kuim oHOIpiciniy KA10blKmapsl i moJvlK KOJ10AHbIC MANNAObl HcdHe KOn
JHcazoaiioa 01aposvl ColpMKA WIbI2APLIN MACMALIObL, O Hca20ail KOPULAaH OPMAHbIY J1ACHAHYbIHA
akenedi. Kanovikmapooiyy Kopuiazan opmaza »Hcazvlmcovl3 acepin a3aimy yuiin oaaposl Kaiima enoey
MEXHOI02UACHIH 3epHmen, KOJ0aHblcKa en2i3y o3exmi macene. COHObIKMAH, OY1 MaKanaoa ovlizapul
JHCoHe aAK KUIM OHOIPICIHIN KANObIKIMAPbIH ycaKkmay ypoicmepi, onapoan wiuKizam nex oHim anyovlh
MEXHOI02UANBIK Ypoicmepi mankslianaosvl. Ocbl MaKcamma 3epmxananvlk Hcazoaiuoa KaaiovlKkmap-
Obl 00an api oHOeyze icapamowvl ycakKmay ypoiciH 3epmmeyze MYMKIHOIK Oepemin KOHObIP2bl
Jcacanovl. Onoipic KanoblKmapvlH YHMAKMAYObIH MEXHON0ZUANBIK YPOICIHIH YMbIMObL percumMoepin
AHBIKMAy ywin 3epmmeynep yucypeizinoi. Onoey pemi jcone oHblH percumoepiniy MaoHoepin oHOipic
AHCAROANBIHOA KOJI0AHY2A YCOIHBLIObL.

Heri3ri ce3aep: Tepi :koHe asgK KuiM eHjipicTepiHiH KaJabIKTapbl, KaiiTa eHiaey ypaicrepi,
THIMII peskuMIaep, bUIFAJIMEH OHJIeY, JKbIIYMEH OHJey, YHTAKTAay, YHTAKTAJIFaH KaIAbIKTAPAbI
KaiiTa eHjaey.
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Omxo0bl K0IHCEBEHNHO20 U 00Y6HO20 RPOU3BOOCHIEA HE YMUTIUIUPYIOMCA HA NPEORPUAMUSX, d
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nepepadomKu 0mxo008 ¢ Ueablo) CHUNCEHUA He2AMUBHBIX 6030EliICMBUILL UX HA OKPYIHCAIOWYIO CPedy
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AensAemca aKkmyanvHol 3aoaueil. B pabome paccmompenvl npoueccol usMenbueHus omxo008 Koice-
8E€HHO020 U 00Y8HO20 NPOU3EOOCHIBA, MEXHOI0ZUUECKUE NPOUECChl ROTIYUEHUA GMOPUUHOZ0 CbIPbA U
npodykma u3 nux. /Ina amoii yenu pazpadbomana ycmano6Ka, HO360AAI0UWAA UIYUUMb 8 1A00POMOp-
HbIX YC/I06UAX HPOYECC U3MENbUEHUA OMX0008, NPUZOOHBIX 01 OanbvHelnuel nepepavomxu. Ilpo-
6€0€Hbl UCCTIe008AHUA HO ONPEOEICHUI0 DAUUOHAIbHBIX PEHCUMOE MEXHOI02UYECK020 npoyecca
uU3Menbyenusa omxo008 OanHvlx npouszeoocme. Ilocnedosamenvnocme obpadomku u nonyyenmnsle
3HAYEHUA PeHCUMOE PEKOMEHO08AH bl K UCNOIb306AHUI0 6 NPOU3E00CMEEHHBIX YC/108UAX.

KiroueBble cj10Ba: 0TX0/1bl KOKEeBEHHOT0 U 00YBHOI'O IPOU3BO/CTB, MpoLece MepepadoTKu,
palMoHATbHbIE Pe:KUMBI, BJIAKHasi 00padoTKa, TenJjoBas 00padoTka, u3MeJbYeHne, nepepadoTka

HU3MEJIBYCHHBIX O0TX0A0B.

Introduction. Currently, the waste of
leather and shoe production is destroyed by
burial or incineration at special landfills or
landfills. This method of destruction of
production waste cause significant harm to the
environment and ecology. The appearance of this
problem arose due to the lack of an effective
technological approach to the processing and
disposal of leather waste. In advanced, developed
countries, the role of waste recycling in these
industries is significantly increased.

Kazakhstan has a large amount of waste
products that are not sold at light industry
enterprises. The bulk of the waste, unfortunately,
does not find rational use and they are sent to
landfills and pollute the environment. In this
regard, work on the processing and use of light
industry waste as a high-grade raw material is an
urgent problem.

Purpose of the research. The issue of
recycling or processing waste generated in the
leather and shoe industries is constantly being
considered. But this problem has not yet been
completely resolved. The most widely used
material in shoe manufacturing is chrome tanned
leather. Its amount is about 80-90% of the total
volume of skin [1]. When using this product in
shoe production, a lot of waste is generated. The
main source of waste occurs when cutting the
upper shoe blanks. The volume of such waste is
20-30% of the total area of skin consumed.
About fifty percent of the residues are burnt, and
the remaining fifty are buried without reuse. This
is harmful to the environment and human health.
Recycling and disposal of waste has become a
new direction in the light industry, which can
significantly reduce the environmental burden
from the leather industry and deliver a significant
amount of useful products to the market [2].

As a result of the study, the following
areas of reuse of shoe production wastes can be
distinguished: separation of leather wastes into
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fibers and obtaining new material; harvesting
feed and fertilizers in agriculture; the use of
drugs in production and others [3].

Various methods of grinding with
subsequent de-fibration of tannery waste have been
developed [4]. There is a known method in which
leather waste is moistened, the moistened waste is
mechanically processed and then it is de-fibered.

Among them, the recycling of waste and
the production of usable artificial materials is
important for shoe production. In this regard, this
paper discusses the processing of collagen-
containing waste in the manufacture of footwear,
including technological processes for producing
artificial material.

Object and methods of research. The object
of research is the technological process of
processing collagen-containing wastes from leather
and shoe production to obtain artificial material.

For this purpose, a more efficient method
for obtaining crushed powdery material from
waste is proposed. The method involves soaking
in an aqueous medium with the addition of alkali
metal salt, drying and grinding in a dry state. At
the same time, the process of waste processing in
the work was considered on the following
operations: separation of waste into small pieces;
weakening of molecular bonds in leather waste
using moisture and alkali; rapid heating of
soaked waste and rapid removal of moisture
from them and giving new properties to waste
(brittleness); mechanical grinding of dried waste
suitable for producing artificial material.

Results and their discussion. The work
performed at the initial stage of waste disposal
consists in relaxing the molecular bond of the skin
residues of collagen fibers in a humid environment.
This operation was carried out in a laboratory using
a hydrolyzing agent in a domestic autoclave (Fig.
1). In an autoclave at high temperature and
pressure, leather waste is wetted and brought to a
moisture content of about 85%.
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Figure 1 - Appearance of a domestic autoclave

Wetted waste is dried in a drying oven at a
temperature of 160-180 oC (in a household
oven) for 30-50 minutes.

As a result of heating, the waste turns into
a brittle material. Dried wastes are further

Figure 2 - The appearance of the crushing plant (mills)

Since a household autoclave and a
working chamber are produced by the factory,
the principle of their operation is given in the
technical documentation.

In this regard, we consider the work of a
grinder manufactured in laboratory conditions.
The installation has 1 knife rotating, running,
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crushed, skin fibers are separated separately.
Waste crushing is carried out on a specially
manufactured laboratory unit. Figure 2 shows the
appearance of the installation, and Figure 3
shows the working tools of this installation.

impact (Fig. 4). The knife is attached to the
motor shaft. Dried tanning residues are crushed
with a rotating knife, as well as a blow between
the knife with fixed multi-cutting holes and on
the rack, sheathed with external 3 cuts. The
milled waste is sieved through a sieve and
collected in a container 4 (Fig. 4).

s
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Figure 3 - Installation tool (a-appearance, b-tool) 1-knife, 2-fixed disk with holes, 3-sieve, 4-pallet
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Figure 4 - Crushed waste

When examining the grinding process, it is
important to choose the rotational speed of the
rotor knife of the mill depending on the type of
waste. At high knife speeds, powders can burn.
In this regard, during the study, a rational knife
speed was determined for the remains of shoe
blanks and haberdashery leather waste. A good
result of grinding leather waste from the upper of
the shoe is at a knife rotation speed of 1750 -
2000 rpm, and 1000 - 1500 rpm is enough to
grind leather waste from haberdashery products.

The resulting powders were used as a filler
necessary for the manufacture of artificial
materials similar to some leather. For example,
leather dust (powder) was used as a filler for
rubber-based mixtures. At the same time, a
quarter of the total mass of the mixture was made

Table 1-results of testing samples for abrasion

up of leather dust, which had a significant impact
on the properties of the mixture: resistance to

aggressive media, abrasion resistance, and
elongation improved.
For a comparative analysis of the

properties of the obtained sample of artificial
material in comparison with natural leather, the
abrasion resistance was determined according to
GOST R 50714-94 [6]. The test results are
shown in table 1.

As can be seen from table 1, the abrasion
coefficient of the obtained sample is higher than
that of the natural one. It is known that the higher
the coefficient of abrasion, the better and longer
the material will last. This means that the
resulting sample is more wear-resistant.

Weight up to . . Abrasion resistance,
Sample attrition, g Weight after abrasion, g mke /]
Genuine leather 8,318 8,093 38,717
Experimental sample 9,393 9,104 49,747

Also, crushed leather waste was used as
fillers to produce non-woven fabric. At the same
time, glue webs were used as a binding element.
This adhesive method of producing the web is
the most productive, since it actually requires a
minimum range of raw materials-fiber and the
necessary equipment for the production of heat-
bonded web, where the main element is a
furnace. There is no need to use expensive
materials that are harmful to the health of the
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worker. In this treatment, samples were obtained
that imitate natural suede.

Crushed waste was used to increase the
strength, as a reinforcing component in the
manufacture of decorative polymer tiles based on
epoxy resins (Fig. 5, a)

Samples were obtained (Fig. 5) by including
powders in plastic and elastomer in various
quantities. Their properties were tested and rational
compositions of mixtures were determined.
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Figure 5 - Samples obtained from powdered leather waste (a-a decorative product in which crushed leather fibers
are used as a reinforcing component, b-a sample of artificial material)

Conclusion. In this work, the trend and
rational mode of obtaining new collagen-
composite materials were determined by
studying in the laboratory the methods of
processing leather and Shoe production waste,
obtaining ready-made fiber-porous materials.

Laboratory testing of elastomers filled
with crushed leather waste allowed to reduce
their cost and give them specific properties. The
fibrous filler made it possible to improve the
bonding ability and increase the physical
characteristics of the material

The results obtained are expected to be used
as a basis for industrial development in the future.
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MAKAPOH OHIMIEPIHIH CATIAJBIK KOPCETKIIITEPTHE KOCYWJII
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byn maxkanaoa zepmxanansix ycazoaioa ouoaii yuol Kypamsina ycyeepi yut yncane Urtica dioca
l. ynmazet KoMOAHBLIBIN, 3AMAHAYU MEXHOTIOZUAIBIK PeUenmypaza cail OailblHOAN2aH OHIMHIH
usukansvik ncone XumMuAnbIK cunamamanapol 3epmmenoi. Founoimu manimemmepeze caiikec Kocyiii
Kanaxaii ypcansipakmapoinsiyy xumusanvlk Kypamvin C, K, B 0apymenoepi, nanmenon KoliuKplibl,
KYMbIPCKA KbIUKDLIbL, KAPOMUH, Kalbyuil Kypaiosl. Con cebenmi, MakapoH OHIMOEPIHIH KYpamvlHa
KOCyilli KanaKail YHvlH KOCY, HCYPEK NeH OKNEHIH JHCYMbICbIH 0Iip Kaabinmosl Yycmayod, 0ayvlp yHcaHe
O JICOJIOAPBIHBIY CO3LLIMAIbL OEPMMEPIH AJI0bIH Ay0a bIKRAAbIH Mu2izedi. 3epmmey HamMuIceciHe
cait 20% orcyzepi ynol, conoaii-ax 2% Kocyini Kanakail yHmazel KOCbLI2AH MAKAPOH OHIMOEpIiHiH



