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Summary. In article traditional methods of utilization and re-
newal of the fulfilled cooling lubricants and waste compressor
oils of separate brands are considered. In developing the scheme
of recovery of operating quality of the oil containing wastes for
the purpose of forming and calculating the process flow diagram
suggested, the process optimization, namely temperature, reagent
amount, and time of its contact with oil was conducted. The new
technologies with use of surface-active substances are offered.
Key words: waste compressor oils, cooling lubricants (coolants),
surface-active substances, environmental safety, utilization.

INTRODUCTION

The creation and development of high-efficient technolo-
gies subject to demands on resource and energy conservation
as well as environmental safety are prerequisites for the
production development at the present stage.

The railway infrastructure is one of the largest con-
sumers of valuable material resources such as petroleum,
because the environmental safety of the railways is one of
the priorities [25, 26].

MATERIALS AND METHODS

To reduce the negative impact of railway transport in all
parts of the biosphere during regular operation, the degree
of its impact should be constantly monitored and regulated.
Analysis of the annual activities of the railway under-takings
suggests that more than 40% of water consumed is discharged
into surface water reservoirs in the form of wastewater con-
taminated with oil products, salts of heavy metals, synthetic
surface active substances, etc.; over 50 tons of harmful sub-
stances are emitted into the atmosphere from stationary sourc-
es, only about 30% of them are recaptured and detoxified,;
more than 65 tons of waste are formed as a result of industrial

activity; railway facilities in Ukraine occupy approximately
263 hectares withdrawn from agricultural sector [24].

Large part of emissions (about 85%) is produced by fuel
combustion during operation of diesel mainline and shunting
rolling stock, refrigerated trains.

The quality of wastewater of the railway undertakings
varies widely. Water pollution by industrial wastewaters
creates a potential threat to public health, restricts the use
of water reservoirs for household, drinking, cultural and
domestic purposes, causes great damage to fisheries and
agriculture [25, 26].

The sources of wastes in railway transport are all its
subdivisions. Major transport companies, which include, in
particular, locomotive, railcar depots, railway stations, rail-
way machinery repair plants and bases supporting them, tend
to form and accumulate processing wastes, oil-contaminated
ones being the most common of them (Table 1).

Table 1. Processing wastes of railway undertakings

Technological process that Waste
Type of waste volume per
forms wastes
annum
Oil sludge Purification of wastewaters up to 200
thous. t
Washing Washing of bearings, bearing box—

. es, four-wheel trucks and carriage 3
machinery bodies of rolli K vari up to 2000 m’
sludge odies of rolling stock, various

details before repair works
Galvanic Purification of washing waters
. ) up to 20 t
sludge of galvanic sections
Dry-cleaning
machinery Work wear cleaning 500-1600 m?
subsidence
Scavenge oils Cleaning of bearing boxes be- 15 5 o
fore repair, scavenge oil change
diesel oils . thous. T
nance and repair
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Technological process that Waste
Type of waste P volume per
orms wastes
annum
Cleaning of industrial sites,
Contaminated |midpoint pump station, sleeper |up to 1 min.
soil impregnation plant, railside T
territories of depots, plants etc.
Replacement of used
; . 1-1,2 min.
Cross-sleepers |cross-sleepers during repair cs
works pes.
Fluorescent Repéac;n}ent (.)f defectl've lamps up to 40-50
Jamps in administrative premises .and thous. pes
workshops of the undertakings e
Mechani- Replacement of brake shoes
cal-rubber during repair works, of battery [500-700 t
wastes jars and other rubber pieces

Amount of managed waste of all grades is negligible,
due to the general economic trend of decline in production,
which in turn is a condition for reducing the volume of
financing environmental measures aimed at increasing the
level of waste utilization not only in railway transport, but
also in all industries in Ukraine.

Storage and disposal of waste in railway transport, as in
other industries, do not often meet sanitary requirements,
leading to contamination of groundwater, soil and atmosphere.

The most effective approach to minimizing the negative
environmental impact is to develop eco-protection technol-
ogies based on the monitoring data, which allows for taking
into account the peculiarities of the objects.

At the railway undertakings oil-contaminated and oily
waste (waste oils, cooling lubricants, contaminated soils,
grease, technology sludge (petroleum slime), etc.) consti-
tute a significant part of the total volume of all wastes. This
follows, for example, from the analysis of the dynamics of
the formation of different types of waste that were formed
at the undertakings of different railway departments.

In particular, the major contributors to the formation of
such waste are the undertakings of locomotive department,
so, Fig. 1 presents the data on the formation of all types of
waste at the undertakings of that department of the Prydni-
provska railway in 2010 [6].

Fig. 1 clearly shows that in general for the undertakings
of the railway locomotive department it is scavenge oils that

constitute the main group of waste; process sludge comes
third after accumulator batteries.

According to the public management policy in the field
of waste treatment, all processing waste for which the meth-
ods for recycling and rational use in the national economy
are developed, are to be used as secondary raw material and
should not be transported to landfills.

Disposal of exhausted petroleum and oil-containing
wastes is an important scientific-and-technical challenge
because they are classified as hazardous waste, which ad-
versely affect all objects of the environment — air, soil and
water. For instance, water pollution by petroleum products
is 20% of the total man-made contamination [20].

In most developed countries the relevant laws, envi-
ronmental standards and economic conditions regulate the
collection and disposal of exhausted oils. Increased atten-
tion to meeting these laws is stipulated by large amounts of
waste oils, high environmental risk they lead to and also the
valuable properties of oils as hydrocarbon-containing raw
[9]. A well-adjusted mechanism of recycling waste oils pro-
vides the return them to production or consumption sector
as secondary products or intermediates, which provides real
saving the resources in oil importing countries [15].

For example, in Germany more than 0.5 million tons of
the exhausted oils is collected annually, while in the U.S.A. —
ca. 5 million tons. Despite the stabilization of production
and use of lubricants at the level of 40-43 million tons per
year, in the coming years, according to experts’ forecasts,
the steady amount growth in the collection of waste oils is
expected. This is due to the improvement of the legal and
economic mechanisms of managing the turnover of com-
modity and waste oils, the development of technologies for
collecting and recycling the latter, strengthening the state
and public control over the handling of hazardous wastes
and other factors [7].

Experts estimate that today the global production vol-
ume of lubricating oils of different brands is about 38.5
mln. tons per year. An insignificant part thereof (10-20%)
is irrevocably lost in the course of use due to evaporation,
spills, burn-out and leak-offs. Their bigger part (80-90%) is
gradually contaminated by various metal, mineral and organ-
ic impurities, is thermally decomposed through interaction
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Fig. 1. Formation of waste at the undertakings of locomotive department of the Prydniprovska railway in 2010, t/year
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with hot parts of the equipment, oxidized by atmospheric
oxygen, exposed to such environmental factors as pressure,
electric field and natural lighting. As a result, scavenge oil
completely changes its properties and turns into very thick,
ooze-like black or dark-brown substance, thick mixture of
various kinds of liquids with addition of solids — metal ox-
ides, wear debris.

Regeneration of waste oils for railway companies is virtu-
ally non-existent, except for certain physical methods (settling
and centrifugation), which do not ensure the full effect [5].

At present, waste oils are often used without regenera-
tion as heating and boiler fuel directly at railway enterprises
or transferred for further use or regeneration to other busi-
nesses that leads to significant repeated economic expenses
[24]. E.g., the regeneration of waste oils is often conducted
in petroleum refineries by a full technological scheme. It is
a well-known fact that with proper organization of process
the cost of recovered oils is less by 40-70% than the cost of
the fresh oil at almost the same quality [18].

In the operation, physical and chemical properties of
oils vary but experiments have shown that in the main the
group chemical composition of the oil varies slightly [19].
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Products of physicochemical transformations of oils as well
as harmful impurities, which get from outside and make the
oil unfit for further work, are only a small part of their total
mass and by means of using special processing methods
they can be removed. After removal of contaminants, the
original properties of oils are recovered therefore they can
be re-used in a mixture with fresh oils [3].

A joint processing in a mixture with petroleum at oil re-
fineries and their target processing with obtaining the grease
components (regeneration) are the main areas of processing
the exhausted oils.

Generally, regeneration methods are divided into: phys-
ical, chemical, physical and chemical, biological and com-
plex. Here is a schematic diagram of a comparative analysis
of scavenge oil disposal/recycling technologies (Fig. 2) [18].

To physical belong such methods that provide for re-
moval of only mechanical impurities, i.e, dust, sand, metal
particles, water, tarry, asphaltum-like substances and carbon
blacks, as well as fuel, without affecting the chemical base
of oils to be refined. These include sedimentation, filtration,
separation, flushing with water; also, if necessary, light frac-
tions recovery is carried out.

Recycling/disposal methods
without processing involving processing
Mechcnical Thermal Physico- Then?lo- Biological
chemical chemical
RECYCLING/DESPOSAL
TECHNOLOGIES
* burnial Incineration in e Filtration; e Thermal
in the objects special e Coagulation; cracking Bacterial
°fﬂf“’- furnaces as an » Extraction; e Catalytic mass
anonmt; additi?'e to o Separation hydrogene- growing
* using as fuel ail ration
coolants,
preservativ
es, efc.
TARGET PRODUCTS
Deratedd Recyclable
1E€COVETE :
Not available Thermal oils oil Biomass
energy products
I | |
LEVEL OF ENVIRONMENTAL SAFETY OF TECHNOLOGIES
1 1 1
Not available Low Intermediate High Intermediate

Fig. 2. Diagram of scavenge oil disposal/recycling technologies



74  ANNA LESHCHYNS’KA, YULIYA ZELEN’KO, MARINA BEZOVS’KA, MICHAEL SANDOWSKI

Sedimentation is the first and mandatory operation of
the regeneration process. Mechanical impurities and water,
suspended in the oil, sediment at the oil still standby for 2-18
hours depending on the heating temperature and the height
of the liquid column. Sedimentation is based on the principle
of particle settling by gravity. The greater the particles’ sed-
imentation rate (from Stokes equation), the bigger their size
and specific gravity, and the lower the fluid viscosity [2, 9].

Separation allows for deeper purification of scavenged
oil. This is a centrifugation process when products, affected
by centrifugal effort, are separated according to their density:
the heaviest contaminating impurities are pushed to the walls
of the container, forming an annular layer of sediments; the
next annular layer is made up of water that is released, and
the third one located near the axis of rotation is refined oil.

Filtration is a process of separation of heterogeneous
systems through porous walls that block some phases of
these systems and let through others. These processes in-
clude separation of suspensions into pure liquid and wet
sediment, such as separation of mechanical impurities or
bleaching clay from oil. Filtering is one of the most efficient
methods of regeneration, because it can be used directly in
the operation, when the lubrication systems of engines and
tools include tailor-made filters.

The disadvantage of this method is low cleaning efficien-
cy due to the fact that contaminant particulates as small as
1 micron pass through the pores of the filters. Additionally,
filtration only removes mechanical impurities and has no
effect on the processes that lead to changes in the physical
and chemical properties of the oil, and therefore requires
further processing with chemical reagents [19, 15].

In addition to the above-mentioned methods, which
refer to the list of physical ones, one should also note ther-
mal methods that allow for getting the heat, but constitute
additional challenges due to the installation of expensive
equipment and auxiliary machinery for cleaning the com-
bustion products [8].

Physical and chemical methods include coagulation and
adsorption. During the coagulation the particles of colloidal
system coalesce and grow to form loose aggregates, thereby
exacerbating sedimentation of contaminants. Adsorbents take
in and retain on its surface a significant amount of asphalt
pitch, acidic compounds, ethers and other products of aging.

For recovery of oils that are not filtered different deter-
gents and surfactants are used as coagulants [2, 19].

The disadvantages of the method are the difficulties in
finding coagulants and conditions under which the coag-
ulation process is successful (temperature, necessity and
intensity of mixing).

An important condition for adsorption purification is
the intensity and time of contact of oil with an adsorbent
which is usually achieved by two methods. In the first meth-
od an adsorbent is fed into the oil with vigorous stirring of
1000...1400 rpm, which lasts for at least half an hour; then
the used adsorbent is separated by sedimentation. The second
method is a filtration through a layer of coarse adsorbent [ 18].

A common disadvantage of the adsorption method is
the need for removal of waste adsorbents and sludge, which
will no longer be recycled, but simply thrown away, which

leads to contamination of the environment. In addition, some
adsorbents due to insufficiently high mechanical properties
(strength, resistance to abrasion) degrade filter performance,
generally complicating the cleaning process.

Quite often chemical methods of regeneration are used.
Sulfuric acid, alkaline sodium silicate solutions are used
more often than others, but there is a more effective method
of chemical treatment , which provides for the use of differ-
ent selective solvents and their mixtures (phenol, propane,
mixtures of phenol with propane) used for treatment of re-
sidual oil that belonged to irreversibly lost ones.

The disadvantage of the use of sulfuric acid is the pres-
ence of residual acid and sulpha compounds that adversely
affect the physical and chemical properties of oil and in-
crease its corrosion activity. Also formed is acidic sludge,
which is difficult to dispose. Removal of acidic compounds
requires a significant investment of time and money and
is accompanied by a loss of up to 50% of oil. Also to get
aneutral reaction, alkaline agents should be added to the oil.

Insufficient degree of scavenge oil purification by al-
kaline treatment method is associated with the presence in
many oils of different types of additives that significantly
impair coagulation and flocculation functions of alkaline
agents. Therefore, for successful regeneration one should
choose specific conditions for each type of oil [3, 13].

In practice, for better effect the combined methods best
suited to provide high-quality cleaning and recovery of
waste oils are applied.

RESULTS, DISCUSSION

At the railway businesses the personnel applies compres-
sor oil of mark CS-19 as all-seasonal lubricant for friction
units of compressors of diesels and diesel trains [23].

In the operation, chemical engineering laboratories at
each depot investigate oil on suitability for further use, com-
paring the results of analyzes with scrap indices [2, 23] (nu-
meric values of quality parameters when the lubricants lose
their functional properties). When sampling for rejection on
the results of laboratory analysis, the full replacement of oils
in compressors is conducted.

The analysis of current technologies and schemes of
regeneration of waste oils led to drawing the conclusion that
the physical-and-chemical methods are the most promising
[4, 12], in particular the use of different types of advanced
surface-active substances (surfactants).

In the operation, chemical engineering laboratories at
each depot investigate oil on suitability for further use, com-
paring the results of analyzes with scrap indices (numeric
values of quality parameters when the lubricants lose their
functional properties). When sampling for rejection on the
results of laboratory analysis, the full replacement of oils
in compressors is conducted.

The analysis of current technologies and schemes of
regeneration of waste oils led to drawing the conclusion
that the physical-and-chemical methods are the most prom-
ising, in particular the use of different types of advanced
surface-active substances (surfactants).
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We conducted the laboratory studies to recover the
properties of waste compressor oils with a wide range of
surface-active substances (surfactants). Specifically, some
quantity of surfactants tested, among which ethyl oxide
sodium lauryl sulfate (Emal 270d) gave the best result.

In developing the scheme of recovery of operating qual-
ity of waste compressor oils for the purpose of forming and
calculating the process flow diagram suggested, the process
optimization, namely temperature, reagent amount, and time
of its contact with oil was conducted.

In Fig. 3, the result is presented as the quality recovery
scheme for a waste compressor oil CS-19, developed and
proposed for railway usage.

The obtained results of verification of key operational
indices of waste compressor oil and comparison of them
to the indices of refined oil and rejection parameters are
given in Table 2.

Table 2. Comparison of key parameters of the fulfilled and
cleared oil with rejection indicators

Physico-chemical Rejection | Rejected Parameter
) ; . value after
properties index oil .

cleaning

Contamination, T cm™ 1300 181 27.24

Flash point in open | g0 180 | 179 191

crucible, °C

Viscosity at 100°C, | 10015 | 14.50 15.30

mm?/s

Alkaline number,

mg KOH/g <0.35 0.72 0.75

Traces Traces
0,
Water percentage, % >0.03 (<0.03) (<0.02)

75

As the above table shows, the main operating indices of
purified oil exceeded the rejection indices, i.e. it is possible
to draw the conclusion that the use of this technology gives
a positive result.

Yield of purified product with using this scheme is about
91.3%, while for treatment it was 86.7%.

The analysis of the dynamics of formation (Table 3)
of the oil-contaminated waste at the Prydneprovska rail-
way shows that 6-9 tons of the process sludge are annually
formed at the undertakings of various departments. If you
look at percentages, you can see that they take up a signifi-
cant share (about 40%) of the total volume of the passenger
department waste [5, 16].

In appearance processing waste represented by process
sludge are brown mass, having crumby structure. Often
process sludge refers to the third class of hazard and are
moderately hazardous.

Oil sludge of the operating units of the railways are ac-
cumulated in wastewater of the undertakings after washing
of cars, locomotives and their parts, that is why most of
them are formed in the railcar and passenger car de-pots of
the railways, as it is here where washing of the rolling stock
during repair works is made.

One of the most common ways of disposing oil sludge
is a thermal method, such as incineration. However, process
sludges are limited combustible substances, for this reason
their incineration can be performed only by using additional
quantities of fuel. For example, for railway undertakings it is
offered to incinerate them when mixed with solid fuel in the
furnaces of stationary steam engines located in the territory
of the depot. The ash that remains after burning is recom-
mended to check for the presence of heavy metals [5, 6].

Table 3. Analysis of the formation of oil-contaminated waste at the Prydniprovska rail-way, t/year

Department or division
) 1Y) =
.0 > —
= B3 = == =
No Type of waste g E) 2 > % 5 %0 QE) § g
o Q = = 5 = g 17} =
8 5| = = S| |78 &
= © g és = z S
1 Used oil filters 68,55 10,08 |- 5,16 10,19 |- 0,08 |- 73,64
2 Scavenge engine oils 223,46 (7,60 |- 35,38 |3,01 (1,99 (0,90 |56,92 329,26
3 |Oil sludge 76,63 |- - - - - - - 76,63
4 |Oily rags 25,45 (13,04 |- 2,23 1,51 |- 2,05 10,11 |44,40
5 Wastewater residual 191,61 |- ) ) ) ) ) ) 191,61
oils
6 Oil-contaminated soil {1,30 |- - 5786,5 5787,8
Collecting and Heating Addition
making waste > exhausted »| of reagent > Mixing L
compressor oil oil Emal 270d
homogeneous
) ) ) ) Collecting recovered
— | Sedimentation > Centrifugation > compressor oil

Fig. 3. Recovery scheme for waste compressor oil
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However, these technologies are low-production, energy
and financially costly because of the high price of boilers,
besides, one has to install additional expensive equipment
to purify atmospheric emissions; they do not allow the com-
plete recycling and disposal of oil sludge and do not ensure
the environmental safety.

When choosing a technology of process sludge disposal,
one should take into account the frequency of formation of
these wastes, their limited amount, significant consumption of
additional fuel to support the combustion process. Therefore,
to account for these characteristics of the railway sludge,
we offer to apply much cheaper mechanical methods. For
example, to install in the depots decanters of different design
depending on the overall composition of the sludge and com-
position of each of its major components: hydrocarbon-bear-
ing particles, water and mechanical impurities [15, 16].

Decanters provide for oil product incineration in stand-
ard containers, the possibility of waste disposal directly at
the place of their formation at a special site of any depot.
Singled out should be a better quality of incineration com-
pared to open burning, high explosive hazard rate as a result
of combustion chamber blow-down.

As railway oil sludges are sufficiently watered, being
the wastes of rolling stock washing, they do not need to
be further diluted with water to reduce the percentage of
mechanical impurities. It is recommended to use decanters
with a screw that is covered with special protection, such
as ceramics or tungsten carbide.

Such measures are caused by the presence in process
sludges of so-called “hard” mechanical impurities (sand,
forge slag, metal chips and so on), which can cause prema-
ture wear of the working parts of the equipment. Addition-
ally, to prevent ingress of large mechanical impurities into
decanter, it is advisable to in-stall strainer screens of various
fineness of treatment or vibratory separators.

The effectiveness of the decanter depends on the pa-
rameters of raw materials, such as their homogeneity and
temperature. The first parameter will allow the decanter to
run in continuous operation and eliminate the constant human

4

reagents

for post-treatment
o

control over the parameters of its operation; indeed, it takes
minimum 15 minutes for the employee who services the
decanter to set it for the necessary parameters. Another pa-
rameter provides the necessary viscosity of the material and is
usually 80-90°C; higher temperatures can lead to overheating
of the device. Typically, this heating is carried out directly
in the repository for the oil sludge (by heating intermediate
containers) or “on the go” with special heat exchangers, when
oil sludge is heated while passing through them.

Below in Fig. 4 shown is the general scheme of sludge
processing using a centrifuge-decanter and heat exchanger.

Practical research shows that for optimum separation of
three phases of process sludges required are different types
of flocculants for each case. Depending on the type of the
equipment used for the treatment of oil sludge (centrifuges,
filter presses, vacuum filters) selected is the most appropriate
type of reagent to be used in further processing.

From the experience of using cationic flocculants, most
effectively they influence organic compounds, while anionic
ones are more suitable for inorganic substances. Due to the
diversity of the structure and properties of sludges, the se-
lection of effective flocculants in each case should be made
with prior laboratory and industrial tests.

For example, widely known are such flocculants as FT-
410, PT-506, Zetag-89 flocculants, industrial polyacrylamide
(PAA) and others. Thus, water-based cationic flocculant
Zetag-89 manufactured by Swiss company Ciba Specialty
Chemicals is used in the oil-refinery industry in the process
of oil sludge dehydration at the consumption rate of 2 kg
per ton of dry residue.

Known are the results of studies into the opportunity of
sludge treatment in the presence of Zetag-89 and Praestol
853 flocculants and polyacrylamide at the consumption rate
of 10 grams per one ton of sludge. The results showed that at
low consumption of the flocculant one can clearly separate
mechanical impurities from oil products. The content of oil
products in the lower layer-sediment, when using Zetag-89
and Praestol 853 flocculants, was 6-10%, and in the sediment
without flocculants — 18% [16].

for disposal

~ to repository N
\— o
2

Fig. 4. Schematic diagram of the reagent sludge processing using a decanter and a heat exchanger: 1 — the oil sludge storage tank;
2 — the pumps; 3 — the coarse filter; 4 — the heat exchanger; 5 — the decanter-centrifuge; 6 — the container for collecting water; 7 —
the container for collecting centrate (hydrocarbons); 8 — the container for collecting sediment; 9 — the container for preparation of

rea-gents; 10 — the dosing pump for feeding reagents
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To get rid of wasted mechanical impurities, several
options are usually offered: their disposal at the landfill;
burning; gradual decomposition using biologically active
sorbents at the specially prepared sites.

Under the conditions of the depot it would be reasonable
to make gradual accumulation and exportation of wastes to
the landfill for disposal.

The water that remains after oil sludge treatment is fed
for the post-treatment and subsequently can be used, as
already mentioned above, for preparing solution of reagents
and included in the production cycle of the enterprise as
technical water or the discharged into water bodies.

As reagents recommended for use as flocculants are
surfactants (Synthanol and Neonol).

Significant contribution to the human pressure on the
environment make metalworking shop of numerous compa-
nies, such as machine-building and rail companies (wagon,
locomotive depots etc.) [1].

Intensification of processes of metal mechanical treat-
ment, implementing high-performance equipment, automat-
ed processes, extensive use of structural materials lead to
the fact that metal cutting becomes impossible without the
use of efficient cooling lubricants (coolants).

Coolants are a water emulsion of mineral oil stabilized
by surfactants and various organic additives aimed at pre-
venting the premature emulsion aging. In the process of use,
the coolant loses its technological properties and needs to
be replaced with fresh one. An exhausted cooling lubricant
(coolant) refers to hazard class 3 [10, 21].

During the use of coolants, they are prone to contami-
nation with:

— smallest mechanical particles (impurities) emitted from
the oxidized metal layer, sludge after pickling and prod-
ucts of metal wear during pickling and cold rolling;

— free (non-emulsified) oils extracted from the emulsion
as a result of separation;

— oils falling into an emulsion system as a result of leak-
age from the mechanical and hydraulic components and
other metal treatment equipment and so on [14].

The waste coolant (emulsion) is a special type of sewage
water that is very dangerous for the environment, since it
contains a large number of stable emulsified petroleum prod-
ucts and heavy metals. In this regard, a complex of measures
for neutralization of waste coolant is necessary [11, 17].

The spent coolant is subject to obligatory rendering safe
from the most toxic components. Existing methods of neu-
tralizing the emulsions of the kind of coolant-containing
sewage water can be divided into three main groups:

— thermal,
— physicochemical;
— biological.

However, none of these groups alone can meet the mod-
ern requirements concerning the quality of water after its
purification and the amount of waste materials generated.
The use of common chemical and physicochemical methods
leads to secondary contamination due to the formation of
various wastes. Most methods of neutralization of cool-
ant-containing wastewater are either economically ineffi-
cient or environmentally unacceptable [21]. Therefore, the
problem of neutralization of coolants remains urgent.

Local cleaning the wastewater of various compositions,
eliminating or reducing the total quantity of discharges of
exhausted process liquids due to their regeneration, and
reuse of purified sewage waters in closed systems of water
turnover and technical water supply in companies can be
considered as the most appropriate ways to reduce the harm-
ful effects of contaminated sewage waters of metalworking
shops of various industries on the aquatic environment. Re-
peated use of waste water does not require their deep puri-
fication, it is even enough to remove only those substances,
which have a negative impact on the quality of products to
be manufactured, and to set their MPC values in the water
under usage [11, 22].

We conducted research in the field of rendering safe
and neutralization of exhausted cooling lubricants, includ-
ing “Emulsol SVK” using different types of surface-active
substances (surfactants). E.g., surfactants such as asparal
F, cocamidopropylbetain, oxyethylated monoalkylphenylic
acid (neonol AF 9-12), ethoxylated sodium lauryl sulfate
(Emal 270d), cocamidopropylaminoxide SAO (Yevroksid
SRO), stearox, Syntanol ALM-10, sulphonol (pasta of mark
“technical”) were first tested. To intensify the process of
sediment loss, the possibility of using an acidic agent such
as alkyl benzene sulfuric acids (ABSA) was investigated.
As aresearch result, the combination of neonol AF 9-12 and
ABSA led to the best result.

In Fig. 5, the result is presented as scheme for neutrali-
zation of waste cooling lubricants developed and proposed
for railway usage.

The use of the technology suggested provides the fol-
lowing indices: the degree of purification is 71.4%, the yield
of purified water is 95.3%, the yield of oil and petroleum
products is 1.7%.

The oil and petroleum products obtained can be offered
as commodities to various petroleum refineries, and com-
panies producing concrete constructions, asphalt.

Collecting and making Heating Adding a
the waste coolant > the waste »|  mixture of > Mixing >
homogeneous coolant reagents
Percolating through Col'lecting
—> Settling > an adsorbent layer > the purified water

Fig. 5. Neutralization scheme for waste cooling lubricant (coolant)
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The water purified can be used in industrial turnover for
internal consumption or for the preparation of new cooling
lubricant or while maintaining the sanitary requirements it
can be dropped into urban sewer network and even into the
water basins.

The water after regeneration of the adsorbent can be
used for washing a railway rolling stock.

The given technology can be applied in metalworking
shops of railway enterprises, machine-building, metallurgi-
cal and other industries, where coolant-containing drainage
is a part of wastewater complex generated. One of the most
promising examples of using this technology for recycling
a waste coolant is its introduction at local purification sta-
tions of locomotive and wagon depots, as well as railway
stations of complex neutralization.

CONCLUTIONS

1. The scheme for a waste compressor oil CS-19 devel-
oped and proposed for railway usage. Yield of purified
product with using this scheme is about 91.3%, while
for treatment it was 86.7%.

2. The proposed scheme sludge processing using centri-
fuge-decanter and heat exchanger.

3. The scheme for neutralization of waste cooling lubri-
cants that proposed for introduction at local treatment
plants and locomotive depots, as well as comprehensive
utilization railway stations.

4. The technology for neutralization of waste cooling lubri-
cants ensures a double effect: the environmental effect
(owing to minimizing the amount of waste belonging
to the III" class of danger, and rational use of water
resources) and the economic impact (due to reusing the
water in the circulating system of water supply as well
as oil and petroleum products).
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PA3PABOTKA HOBEMIINX TEXHOJIOT U
ITEPEPABOTKUW U YTUJIN3ALIMN
HE®TECOJAEPKAIIMX OTXOAOB IIPEJAIPUATUI
YKEJIE3HOJIOPOXKHOU MUHOPACTPYKTYPhI

AHHoTanms. B crarbe paccMOTpeHb! TPaJAULIMOHHBIE METO/BI
YTUIIU3ALUN U PEereHepanuy OTPabOTaHHBIX CMAa30uHO-0XTaXK-
JAIOLIMX KUJIKOCTEeH 1 KoMnpeccopHbIX Macell. [Ipu pazpabot-
K€ CXEM percHepanuyl HeTecoAepKAIIMX OTXOJ0B C IIEIIbI0
(hOopMHpOBaHUS M pacdeTa MPEeIOKEHHBIX TeXHOJIOTHUECKIX
cxeM Obla MPOBEAEHA ONTUMU3AINS TEXHOIOTUUECKOTO Mpo-
1iecca, a MMEHHO TeMITepaTypbl, KONHYEeCTBA peareHTa i BpeMeHN
KOHTAaKTa. HpeﬂflO)KeHbl HOBBIC TCXHOJIOI'MHU C UCITOJIB30BAHHUEM
TIOBEPXHOCTHO-aKTHBHBIX BELIECTB.

KuroueBble c1oBa: oTpabOTaHHBIE KOMIIPECCOPHBIE Macia,
CMa309HO-0XJIaXK AIOIINE KHIKOCTH, TOBEPXHOCTHO-aKTUBHBIE
BEILIECTBA, KOJIOTHYECKast 0€30MacHOCTb, YyTUIU3ALIHSL.






