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AHoTanlis

Jocnidoicena KkomniekcHa nepepobKa RPOMUCTIOBUX GI0X00I68 DIZHUX SUPOOHUYME, WO O0360AUN0 3MEHUUMU
BUKOPUCMAHHA MAMEPIANbHUX MA eHePIeMUYHUX pecypcié ma NOoKpawjumyu exonN02iuHull CMman HABKOIUUHBO20
cepedosuwa. Komnnexchiti mexnonoziuniii nepepodyi nionsieanu 6i0xoou XimiyHoi, HApmMOXimiunoi, Mawuno6yoieHoi
ma xap4o8oi NpoOMUCI080CI.

IIpu yvomy suxopucmogysanu peceHeposanull cymiulesuti copoenm (axmugosane 8y2iina + Kizeabeyp), Ha NOGEpXHi
K020 NPOXOOUNU MONOXIMIUHI NEPemBOPeHHs XIMIYHUX Peyo8UH, W0 6X0OUIU 00 CKIAOY NPOMUCTIOBUX 8i0X00i8.
Ouuwenns 8i0npaybo8anoi IHOYCmMpianbHol 01UBU, AKA CKIAOAAA MiHepanbHy ocHog8y pospobaenux uosux C, S, N-
BMICHUX NIACMUYHUX MACMUT NPOGEOEHO 3 BUKOPUCHIAHHAM Pe2eHepo8ano2o cymiulegoco copbenmy. Jlocniodcenns
mpubonociunux enacmueocmeti Hogux C, S, N—emicHux niacmuyHux Macmui noKa3aiu ix 6UCOKi npomusHOULYGabHI i
MePMOCIIlIKI 61ACMUBOCINT MA MOICIUGICIb ePEeKMUBHO20 SUKOPUCTNAHHA Y BUCOKOHABAHMANCEHUX BY3NAX THEPIA.

Kiro4doBi cjioBa: KOMIUIEKCHI TEXHOJIOTIi, MPOMHUCIIOBI BiIXOIM, TUIACTHYHI MacTwia, copOiis, moaudikoBaHa
MIOBEPXHsI, TOTIOXIMIYHI peaKiii.

Abstract

The complex processing of industrial waste from various industries was studied, which made it possible to reduce
the use of material and energy resources and improve the ecological state of the environment. Chemical, petrochemical,
machine-building and food industry wastes were the subject for complex technological processing.

At the same time, a regenerated mixed sorbent (activated carbon + kieselguhr) was used, on the surface of which
topochemical transformations of chemicals that were a part of industrial waste took place. The purification of used
industrial oil, which was the mineral basis of the developed new C, S, N-containing plastic lubricants, was carried out
using a regenerated mixed sorbent. Studies of the tribological properties of new C, S, N-containing plastic lubricants
have shown their high anti-wear and heat-resistant properties and the possibility of effective use in highly loaded
friction nodes.

Keywords: complex technologies, industrial waste, plastic lubricants, sorption, modified surface, topochemical
reactions

Introduction

The production of oils is the most valuable product of oil processing. 1 barrel (159 dm3) of crude oil must
be spent to produce 1 dm3 of oil by vacuum distillation, therefore, in order to rationally use this important
natural resource, used oils must be considered as a valuable secondary industrial raw material. Production of
modern plastic lubricants is connected not only with technological issues of their production, but also with
the market value of their components (MoS2, ultradispersed diamonds, fullerenes). Such functional additives
provide high multifaceted functional properties of plastic lubricants within the framework of the circular
economy. In this regard, the circular economy is considered as a new economic model capable of limiting the
use of natural and energy resources and reducing the negative impact of industrial production on the
environment [1].

Modern plastic lubricants, which include lubricating fluids (petroleum, synthetic, vegetable oils), organic
and inorganic thickeners (Li, Na, K, Ca - soaps, highly dispersed modified silicon dioxide, oleophilic
graphite, molybdenum disulfide and other compounds) and functional additives of various purposes, ensure
reliable operation of friction pairs of machines and mechanisms, for example, in conditions of high
temperatures and loads [2,3]. At the same time, plastic lubricants must be considered as a highly structured
dispersed phase, which, due to adsorption, capillary and other physical bonds, keeps the dispersed medium /
lubricating liquid in its three-dimensional framework. Especially effective are modified nanoscale thickeners,
which are formed directly on a solid surface due to topochemical reactions [4].
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Results of research

A comprehensive approach to purification industrial waste from various industries is based on the
effective use of regenerated mixed sorbent (AC + K) from food industries [5-7]. At the same time, the
sorbent (AC + K) was used for the direct purpose of purification the circulating water of the processing of
obsolete pesticides and galvanic washing waters, respectively, cycle I and cycle II, which are shown in the
logistic scheme of industrial waste treatment of various industries (Fig. 1).

Industrial objects for research
i e

The head fraction Galvanic drains
of crude benzene
Wlth CS2

% Cycle I + V A/Cyclel]%

Purified water |<——| Regenerated mixed —»‘ Purified water
sorbent (AC + K)

Unusable pesticides

R'R?R3R*C(HCOOH - HN(C,Hs), with Cu?*-cations

e N

\

Combined cycle 111 + N

_»| [sorbent (AC+K)]- | G, S, N—con‘gaining
{[(C,H5),NC(=S)S],Cu} plastic lubricants

Used industrial
o0il [-40 A

\

Fig. 1. Basic technological scheme for obtaining C, S, N-containing plastic lubricants using industrial waste from various
industries

In addition to sorption purification and reagent separation of active substances of industrial facilities, the
research includes technological aspects of the integration of separated chemical components into the
demanded final product, namely new C,S,N-containing plastic lubricants. Today, plastic lubricants based on
sodium, sodium-calcium, complex calcium and lithium components no longer meet the increased conditions
of operation of modern equipment. The issue of developing new, highly effective and multipurpose plastic
lubricants that ensure the operation of machines and mechanisms in a wide range of temperatures, workloads
and aggressive environments is particularly relevant [2].

It should be noted that the developed new C,N,S-containing plastic lubricants included a new thickener in
the form of a structured frame with a modified surface (Fig. 2), which provided them with high operational
properties. Modification of the surface of activated carbon (AC) was provided by the final adsorption of bis-
(diethyldithiocarbamato)copper(Il), and the surface of kieselguhr (K)/silica gel by the formation of surface
structures between the sorbed fragment of monoethanolamine and ethylamine (N—B) borane (Fig. 2).

Modified surface (AC):
[(CoHs),NC(=S)S],Cu
Multifunctional
Regenerated sorbent thickeners of new
(ACTK) Modified surface (K): C, S, N-containing
plastic lubricants
A2
N—B—O
0,8i—0"~ | |
H--OH

Fig. 2. Scheme of formation of structural framework fragments of new C, S, N-containing plastic lubricants

Performed laboratory studies showed that the temperature of the PM-6 — PM-9 lubricating composition in
the friction nodes did not exceed the standard requirements according to GOST 1033-79, and the surface of
the bearing rolls remained clean, smooth, without rolls and cracks after 12 months of preventive
observations.

279



Conclusions

The performed research proposed a complex technology for the processing of industrial waste from
various industries with the production of new C,S,N-containing plastic lubricants based on them. The

perspective of using the developed new C,S,N-containing plastic lubricants in industrial machines and units
is shown.
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