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Abstract

The article presents the main operational characteristics of oils used in the textile industry
and methods of their recovery. methods of oil recovery used in the textile industry, technological
processes and their comparative descriptions are given.
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Introduction

The frictional properties of working parts
in the textile industry lead to their wear,
overheating and shortening of their service
life. Therefore, it is necessary to constantly
lubricate the rubbing surfaces. This task is
performed by the lubrication system. A cer-
tain amount of mechanical energy is spent on
overcoming friction. As a result of lubrica-
tion, the power required to overcome friction
decreases, the wear of the rubbing surfaces
slows down, and the heat released during
the friction process is removed. At the same
time, the oil washes away crushed particles
and various contaminants from the rubbing
surfaces, protects the surfaces from rust,
and in some cases prevents the formation
of deposits on neighboring moving surfaces
(Zagidullin et al., 2016).

During the operation of machines, the
quality of the oil deteriorates due to metal
particles, oxidation and contamination. Also,
a decrease in the amount of additives that
provide good lubricating properties of the oil
leads to a decrease in its quality. Mechanical
impurities are metal particles and additives
that are formed when two friction surfaces
slide.

Mineral impurities (sand, dust) enter the
engine through the air and reduce the lubri-
cating properties of the oil. The amount of
mechanical impurities in the oil composition
should not exceed 0.2% (Rylyakin E. G. and
Voloshin A. 1., 2015).

Quantitative changes in the oil include
the loss of light fractions due to evapora-
tion, combustion and dispersion. Qualita-
tive changes are associated with chemical
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changes in the substances in the oil, oxida-
tion products and polymerization, combus-
tion products of fuel and oil, dust, water and
other contaminants.

Under operating conditions, textile oil
must maintain sufficient fluidity and high
colloidal stability at low temperatures. High
fluidity at low temperatures ensures good
flow of the oil into the friction nodes, sealing
gaps, forming a film separating the friction
surfaces and, as a result, reducing friction
and wear (Abishek, 2024).

The need to operate in low-temperature
regions and store equipment for long periods
of time requires attention to the low-tem-
perature properties of motor oils and their
behavior in conditions of high humidity con-
densation. Condensation of water in the oil
leads to its loss of stability and deterioration
of its quality. The high colloidal stability of
the oil, especially in the presence of water,
ensures its performance, minimizes rust and
corrosion (including corrosion-mechanical
wear), as well as oxidation and the formation
of various deposits (Majidov and Sharipov,
2000).

Materials and methods

In the textile industry, oils and lubricants
are used for the following purposes: lubrica-
tion of bearings, shafts, chains and guides;
protection of fibers from static electricity and
improvement of their fluid movement; pro-
tection of metal parts from rust.

Mineral, synthetic or emulsion oils are of-
ten used, with the addition of SFM, anti-rust
and antistatic additives. During operation,
such oils are contaminated with fibers, dust,
water, paints, oxidation products and form
emulsions, which reduces their performance.
In order to extend the service life and reduce
costs, oils are regenerated — their properties
are restored and the possibility of further use
is created.

Used lubricating oil (ULO) is considered
hazardous as it is able to cause pollution and
affect the environment. The presence of de-
graded additives, contaminants, and by-prod-
ucts of degradation render ULO more toxic
and harmful to health and environment than
virgin base oils. Recovery of ULO generally
comprises cleaning, drying, and adsorption
in order to eliminate water, sludge, and im-

Section 4. Medical science

purities. As the ULO is one of the hazardous
wastes generated in various industries, such
as industrial and automotive, it should not be
used or disposed of in ways that are harm-
ful for the environment. Recovery of ULO
carries out many advantages which includes
lower environmental impact, higher energy
saving and lower risks. The main objective of
this paper was to thoroughly review various
recovery process principles and treatment
methods for ULO. Importance of ULO recy-
cling and various techniques along with their
limitations were also discussed. The signifi-
cance of this study lies in reviewing the roles
of adsorbent and adsorption reclamation
processes of ULO and few promising adsor-
bents were earmarked for further study (Ani-
suzzaman S. M. et al., 2021).

The contamination characteristics of tex-
tile oils are such that, compared to motor
oils, they contain fewer metal particles; more
organic fibers and dust; paints and pre-treat-
ment chemicals; water and emulsions; SFM
and tarry deposits.

Results and discussion

In this regard, we have developed meth-
ods for cleaning oils used in the textile indus-
try.

The main methods of regeneration of tex-
tile oils:

1. Mechanical cleaning. Filtration through
fabric, paper or fine-mesh filters — removal of
fibers, dust and large mechanical impurities.
Centrifugation — separation of water and fine
dispersed particles. Sedimentation — used as
a preliminary stage.

2. Physico-chemical cleaning. Coagula-
tion and flotation — removal of emulsified wa-
ter droplets and surfactants (PAVs). Sorption
cleaning — activated clays, silica gel or zeo-
lites are used to remove coloring substances,
resins and oxidation products. Demulsifica-
tion — heating and adding special reagents to
destroy stable emulsions.

3. Heat treatment. Vacuum drying — re-
moval of moisture and volatile substances
under reduced pressure. Inert gas (nitrogen)
blowing and heating — prevents oxidation
during heating.

4. Chemical re-purification. Treatment
with alkaline solutions — neutralization of
acid products formed as a result of oxidation.
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Adsorption on activated carbon — improve-
ment of the color and odor of the oil. Addi-
tives — addition of additives to restore anti-
static and anti-corrosion properties.

Section 4. Medical science

The figure and table below show regener-
ation methods for reusing motor oils in the
textile industry.

Figure 1. Used oil purification methods
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Thus, the regeneration of oils used in
the textile industry is an important element
of efficient and environmentally friendly
production. The analysis shows that the
best results can be achieved when using
a complex cleaning scheme that includes
mechanical, physicochemical, thermal and
chemical methods, followed by the addi-
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tion of additives. This approach allows: to
remove up to 90-95% of contaminants of
various nature, restore the main operation-
al properties of the oil, reduce the cost of
purchasing new lubricants by 30-60%, and
reduce the negative impact on the environ-
ment by reducing the volume of hazardous
waste.
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Table 1. Comparative descriptions of used oil regeneration

methods in the textile industry

Section 4. Medical science

Meth- Cont.a - Clea.nlng Costs Advantages Disadvan- Applications
ods nation efficiency tages
Landing Large parti- 40-50% Low Simplicity, Requires  Initial clean-
cles, sedi- no complex  alongtime, ing
ment equipment ineffective
for fine
particles
Filtration Fibers, dust, 50-70% Low-me- Simplicity, Filter re- Initial and
mechanical dium possibility of placement intermediate
particles automation  required cleaning
Centri-  Fine parti- 70-85% Medi- High speed, Requires  Primary clean-
fuge cles, water um-high good water expensive  ing in enter-
separation equipment prises using
large volumes
of oil
Coagula- Emulsions, 75-90% Medium Effective Reagents  Basic and
tionand SFM, water breaking of  and pH additional
flotation stable emul-  control purification
sions required
Sorption Dyes, resins, 80-95% Medium Improves Requires  Final purifica-
purifica- oxidation color, odor,  regener- tion
tion products stability ation or
disposal of
the sorbent
Vacuum Water, vola-  85-95% Medi- Removes Consumes After mechan-
drying tile matter um-high moisture a lot of ical or chemi-
without energy cal cleaning
strong heating
Chemical Acidic oxida- 90-95% Medium Restoresav- Produces  Final cleaning
neutral-  tion prod- erage pH and alkaline before adding
ization ucts stability wastewater additives
Additive Lack of - Medium Fully restores Does not Final stage
addition functional operational ~ remove
properties properties impurities
Conclusion ery of 70—90% of the original oil resource,

Regeneration of oils used in the textile
industry is not only economically acceptable,
but also an important environmental safety
measure. Modern technologies allow recov-

which reduces the need for processing of
petroleum products, reduces the amount of
hazardous waste, and plays an important role
in protecting the environment.
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