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COMPLEX SORPTION PURIFICATION OF INDUSTRIAL WASTE
AND PRODUCTION OF PLASTIC OILS

Pollution of the environment with wastewaters of galvanic productions, as well as waste from the
chemical and coke industries is a significant burden on the environment. This is due to the presence
of highly toxic compounds such as heavy metals, obsolete pesticide preparates (OPPs) and carbon di-
sulfide of the head fraction of crude benzene (HFCB) from coke production. Complex treatment of
industrial waste using sorption methods with an obtaining of plastic materials for special purposes
was studied in many works. In this work, we investigated a complex system of simultaneous sorption
purification of industrial waste by mixed sorbent [activated carbon (AC) + kieselguhr (K)], which has
the following form:

( lndustnal objects for purlﬁcatlon )

= =
QBBBanm Cu?* Galvanic

RCOOH HN(C,Hy),| wastewater

R "”c‘y'cl?l\ b Joclell §

Purified water J—»LMM 4—[ Purified water

~\

AC+K ! i
combmed cycle 111 {
Regenerated Sorbent (AC+K) g
industrial oil 1-40A I [(CzHozNC(-S)ShCu Plastic oils

The investigated integrated approach to the purification of industrial waste by adsorption method
is implemented in the following cycles:
— cycle I: acid hydrolysis of OPP Banvel and sorption extraction of diethylamine according to
the scheme:

Cl Cl
+HCI +NaOH
Q’COOH ]‘IN(Csz)z — COOH‘ + [HzN(Csz)ﬂCl R ]{N(Csz)z + NaCl + H20
water solution
Cl OCH;4 Cl OCH;

— purification of HFCB from carbon disulfide due to the toponymic reaction on the surface of
the sorbent (AC+K):

2HN(G,Hs), + €Sy —— [(C,Hs),NC(=S)STTH,N(C,Hs),]*

— cycle II: purification of wastewater of copper processes from copper(Il) cations due to the topo-
nymic reaction on the surface of the sorbent (AC+K):

2[(C,Hs),NC(=S)S][H,N(C,Hs),]* + Cu2* — [(C,Hs),NC(=S)S],,Cut

— combined cycle III: formation of plastic oil for special purposes, in which the sorbent (AC+K)
and sorbed on its surface copper(Il) diethyldithiocarbamate perform the function of, respectively,
filler and antiwear and antifriction additive.

The obtained new C, N, S-containing plastic oils in addition to these components also included
boron organic compound, regenerated industrial oil I-40A and universal lubricant 1-13. Tribotech-
nical properties were investigated in friction pair “steel 45 — aluminum AL9”. The developed lubri-
cants in terms of anti-wear and antifriction properties prevail over the industrial example — universal
lubricants 1-13. Thus, sorption treatment of the studied industrial waste allows not only to purify
technical water, but also to obtain new C, N, S-containing plastic oils with high performance
characteristics, which significantly expands the existing range of special plastic oils.
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