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One of the main tasks of raising the technical level of highways, safety and
environmental performance is timely and targeted collection and removal of water
from the surface of roads and subsequent cleaning of pollution [1, 2].

If there are regulations available on the design of roads, grounding of the purpose
of flowsheets for removal and cleaning of the runoff from roads is not paid due
attention [3, 6].

The system of surface water drainage from the road consists of several buildings
and planning activities intended for interception and diversion of water from the road.
The system includes: planning of the roadway and roadsides, culverts, side,
interception and other ditches.

The issues concerning the application of sewage treatment plants need to be
addressed on the basis of a set of indicators of construction conditions, and the
selected drainage system, reliability of connection of treatment plants with it and the
efficiency of functioning of both the drainage and water treatment structures.

Given the factors that influence the formation of surface waste water, nature and
degree of contamination of mineral and organic components of various origins, the
priority indexes that one should be guided with in choosing the technological scheme
of runoff treatment collected from roads, necessary and sufficient are such composite
indexes of water quality as the content of suspended solids and oil products. More
viscous oil products adsorb on the adsorbent surface much more effectively compared
with the lighter ones [7].

The specific polluting components in the composition of runoff from roads that
have to be removed during the cleaning process (such as detergents, salt of heavy
metals, nutrients) are, as a rule, the result of man-made pollution or poor sanitary
condition of the surface watershed. They should therefore be included in the list of
priority indexes only according to the field research after studying the reasons that
precondition their presence.

Concentrations of contaminants in the surface runoff collected from roads, that
are disposed to treatment plants or into the water bodies, are recommended to be
taken according to field and laboratory investigations. However, determination of
average values of indexes is performed by means of statistical processing of data of
chemical analysis, assuming normal (or log-normal) distribution of random changes
in quality of the water.
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Diversion of the runoff from roads into water bodies should be in accordance with
the regulations, as well as the specific conditions of its formation: sporadic
atmospheric precipitation, intensity of snowmelt, abrupt changes in the cost and
concentration of waste.

Typical solutions for organization of drainage, which represent strictly regulated
uniform structures and sizes of both road edge and angle shoots for all types of roads
and conditions of use do not meet the requirements of regulatory support of transport
and operational performance of modern multi-speed roads [4, 5].

In modern technologies of water purification processes of water filtering and
filtering materials occupy the dominant position. The progressive environmental
degradation of water bodies requires constant updating of filter elements, which
include higher technological and environmental requirements. The new generation of
modern filter materials include zeolites. In order to use the sorbents for the removal
of oil, they are to be hydrophobic and, at the same time, absorbing oil well

[1] Soils. Methods of measuring the mass fraction of aluminum exchange photocolorimetric method "MVI Ne 081 / 12-
0716-10. 3atBepmxeno: Hakaz MiHicrepcTBa ekonorii Ta npupoaHux pecypciB Ykpainu Ne250 Bix 18 mumus 2011 p.
(2011).

[2] Methods of environmental assessment of surface water quality at the appropriate categories. — K.:
JHepxminekooesnexu Ykpainu, — 28 c¢. (1998).

[3] Bochever, F.M., Oradovskya, A.E.: Hydrogeological study the protection of groundwater against pollution and
water intakes. — M.; Heapa, — 129 c. (1972).

[4] Dikarevsky, V.S., Kyrganov, A.M., Nechaev, A.P., Alekseev, M.1.: Disposal and treatment of surface waste water. —
JI.:.Crpoiinznmat, — 224 ¢. (1980).

[5] Romanenko, V.D., Oksiyuk, O.P., Zhukinsky, V.N., Stolberg, F.V., Lavrik, V.I.: Environmental impact assessment
of road construction on water bodies. — K.: Hayk. Iymka, — 256 c. (1990).

[6] Howell, R.B., Nakao, D.I., Gibley, J.L.: Analysis of Short-term and Long-Term Effects on Water Quality for
Selected Highway Projects: Federal Highway Administration, California State Department of Transportation Final
Report FHWA/CA/TL-79/17, — 245 p. (1990).

[7] Tetsman, 1., Baziene, K., Viselga, G.: Technologies for sustainable circular business: using crushing device for used
tires. Entreprencurship and sustainability issues 4(4), 432440 (2017).

VIIK 621.89

MMOKPAIIIEHHS TPIBOJIOTTUYHUX BJIACTUBOCTEM OJIVB
TPAHCIHOPTHHUX 3ACOBIB IIJIAXOM JOJABAHHSA
PIJKOKPUCTAJIIYHUX ITPUCAIOK

LIGUID-CTYSTAL ADDITIVES FOR IMPROVED TRIBOLOGIKAL
PROPERTIES OF LUBRICANTS FOR TRANSPORT MEANS

H.M. Anowkina, O.C. XapxiecvKuit
Ykpaincokuti oepocasnuil ynisepcumem 3anisHUYHO20 mpancnopmy (m. Xapkis)

N.M. Anoshkina, A.S. Kharkovsky
Ukrainian State University of Railway Transport (Kharkiv)

OcTaHHIM 4acOM CIOCTEPIraeThCsl TEHACHIIS BUKOPUCTAHHS PIIKOKPUCTATIYHUX
CIOJIYK B SIKOCT1 MPUCAJIOK A0 MAaCTUIILHUX MaTepialliB.

16



