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Abstract

The article considers the problems of water surface pollution with oil and oil products.
Proposed the design of a new device that allows to eliminate emergency spills of oil products from
the surface of natural water areas, as well as significantly improve the environmental situation in
the places of storage and collection of wastewater containing oil products.
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Introduction

In the International Convention on the Prevention of Marine Pollution by Dumping of
Wastes and Other Matter, the most harmful chemical pollutants are oil and oil products. Into the
environment, including the water environment, oil and its products are introduced as a result of
economic and production activities by oil producers, pumping and transportation systems, oil
terminals, oil depots, oil product storage facilities, railway transport, river and sea oil tankers,
refueling complexes and stations.

Accumulated volumes of waste products of oil products and oil pollutants on separate
storage tanks reach tens and hundreds of thousands of cubic meters, which in turn become a
permanent source of pollution.

Oil pollution does not allow sunlight to pass into the upper five-ten centimeters of the
water surface, where a wide variety of organisms exist and develop, and these organisms in turn
are the nutrient medium of invertebrates and the young growth of very many fish species.
Soluble elements of oil are very poisonous, become a cause of death of birds, impair the taste of
meat of commercial sea animals and fish, which can not be used for food because of the smack
and oil smell.

The water environment is polluted as a result of man-caused, environmental disasters,
natural flow, as well as economic and industrial activities of man.

Half of the oil produced on the world shelf is transported by the tanker fleet. At the same
time, its transportation on tankers does not do without accidents, which leads to pollution of
beaches, the death of a significant number of living inhabitants of the oceans and seas. Every
year, up to 10 million tons of oil and oil products enter the waters of the world's oceans, and this
danger multiplies with the increase in the number and tonnage of tankers. Modern tankers belong
to the number of the largest vessels (length more than 350 m., full load capacity up to 500
thousand tons). In addition, oil spills cause great damage as a result of accidents on offshore
drilling platforms.

Oil and oil products into the waters of the world ocean naturally come from cracks and
crevices in the seabed. Among industrial pollutants of the environment, a special place is
occupied by wastewater, in which the most widespread polluting elements are oil products: oil,
fuel oil, kerosene, oils and their impurities, which may be present in the sewage composition in
two states: emulsion, consisting of water droplets distributed between oil molecules and in a state
of stratified liquid, located on the water surface with a layer of various thicknesses.

Stratification of the flow can be achieved without special structures, and then it is possible
to separate oil or its products from the surface of the water by filtration, adsorption, separation in
the field of centrifugal forces [1]. However, due to a number of reasons related to the presence of
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a large number of facilities, and also because waste water containing petroleum products is a
multiphase liquid, which complicates the regeneration of filters, the use of these methods is not
widely used.

Materials and methods

The method of mechanical collection from the surface of water using the viscosity of the
liquid is considered the most preferable. This method is promising and environmentally friendly.

Consideration of the designs of oil skimmers offered by domestic and foreign authors [2, 3,
4,5, 6, 7] showed:

e most of the known devices are designed for operation in stationary conditions for the
collection of petroleum products in a limited water area;

e the design drawbacks of the known devices include low mobility, limited surface of the
oil products collection by the operating parts of devices, the complexity of operation,
inadequate effective methods of dehydrating oil products;

e outfitting of oil companies it is characterized by an insufficient number of specialized
tools such as skimmers. At the same time, available means, mainly foreign-made, are not
entirely suitable for the localization and collection of oil products from the surface of
storage facilities, storage tanks and natural water areas.

Results and discussion

To ensure a more efficient separation of the treated oil-containing slurry, a "Mobile
equipment for collecting oil and oil products" has been developed (Fig. 1). With a view to
possibly separating the grease-oil products, a perforated drop-shaped collection is installed inside
the standard cylindroconical hydrocyclone, similar to the form of the section of the internal
ascending and external descending streams (surfaces of zero axial speeds). The feed tube of the
hydrocyclone is connected to the pressure tube of the pump, and to the suction tube connected
funnel of the pump. To prevent clogging of the elements of the device with hardened oil
particles, pre-heating the slurry, a high-speed heater is connected to the suction tube of the pump.
The device for movement on the water surface is installed on the boat.

\

Figure 1 - Mobile equipment for collecting oil and oil products

195



I3menictep, HoTmxkenep — MccnenoBanus, pesynsratsl. Ne 1 (77) 2018
ISSN 2304-334-02

When the pump is switched on, the oil products taken by the receiving funnel are preheated
in the heater and enter the hydrocyclone where, under the action of centrifugal forces, the heavier
phase-water is withdrawn through the slurry nozzle, and the light phase-the mixture of oil
products with water-comes through the surface of the ascending and descending flows in the
drainage branch of the hydrocyclone, and the oil products into the drop-shaped collection, from
where it is taken to the temporary storage receiver. The efficiency of phase separation of the
water-oil mixture is carried out by means of vertical displacement of the collector by an
adjusting screw.

In order to improve the properties and characteristics of existing devices for collecting oil
products from the water surface (providing mobility of the device, increasing the width of the
working body, reducing the energy required to rotate the reel, and increasing the separation
efficiency of the separated suspension in phases), a "Device for collecting oil and oil products
from a water surface" was developed (Fig. 2).

Depending on the thickness of the layer of oil products on the water surface, the oil
collection reel is installed at a certain height. When the device moves, rigid blades attached to the
reel begin to rotate the reel and the light phase (oil products) collected by the oil collection
channels enters the collecting tank. When the pump is switched on, the mixture of water and
petroleum products in the tank enters the hydrocyclone in which two streams are formed -
ascending and descending. With the help of the hydrocyclone installed inside, coaxial with
the interface between the ascending and descending streams of the drop-shaped perforated
collector, equipped with an adjusting screw, ensuring its movement along the axis of the
apparatus, due to centrifugal forces more heavier, a high-density phase (water, heavy impurities) is
discharged through the slurry nozzle, and the light phase (oil) through the flow boundary tends
towards the drainage branch and into the perforated collector, drop-shaped form of which
contributes to a more complete entry into the collection of a light phase, which is discharged
through a branch pipe into a container for temporary storage of oil products. The quality and
quantity of impurities entering the light phase is regulated by a screw. To ensure unimpeded
withdrawal of the separation products, the hydrocyclone is installed with the possibility of
changing the vertical position. The heavier part of the liquid (water and heavy impurities)
released in the tank is pumped out by the pump with closed and open valves on the nozzles. To
increase the productivity of the device, when the reel is mounted in the up position, a stopper is
attached to the leading edge of the tank.

Figure 2 - Device for collecting oil and oil products from a water surface
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Conclusion

The developed devices can be used as mobile means to accelerate the liquidation of
accidental oil spills from the surface of natural water areas, solving the main tasks of the
environment, as well as significantly improve the environmental situation in the places of
storage and collection of sewage containing oil products.

The economic effect of using the device is defined as the difference from the sum of the
value of the commodity output (collected by the oil product device), the benefits obtained
from the reduction of environmental damage and allocated investments for research and
development, production and operation of the device.

As part of the further development of work in this direction, it will be a question of
creating a device that has a world-wide novelty. Guaranteed performance characteristics
will be ensured through the use of scientifically based theoretical calculations and
experiments.
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Kanry:xunos E.M., AnnusipoBa A.E., layierdaeB A.A.

Kaszaxckuu nayuonanvhulil acpapuulil yHueepcumen

PA3PABOTKA TEXHUYECKUX CPEJCTB 1JIs1 CbOPA HEOTU 1 HEOTEIIPOAYKTOB
C BOJHOU ITOBEPXHOCTH

AHHOTAUSA

B crathe paccMaTpuBaroTCs MpoOJEMbI 3arps3HEHUS BOJHON TOBEPXHOCTH HEPTHIO U
Heprenpoaykramu. IIpemmaraeTcss KOHCTPYKIMSI HOBOTO  YCTPONCTBA  TO3BOJISFOIIEE
JUKBUIUPOBATh aBAPUIHBIC PA3IUBBI HEPTETPOIYKTOB C MOBEPXHOCTH €CTECTBCHHBIX BOJHBIX
aKBaTOPUH, a TAaK)KE CYIMIECTBCHHO YJYUYIIHTh YKOJIOTHICCKYI0O OOCTAHOBKY B MECTaX XpaHCHUS U
cOopa CTOYHBIX BOJ] COACPKAIIUX HEPTSTTPOTYKTHI.
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Kniouesvte cnoea: uvedth, HEPTENPOAYKTHI, CTOYHAS BOJAA, XPaHWIMWIIA, HAKOIHTEIH,
copOeHTHI, He(hTeCOOPIIMKI-CKUMMEDPHI.

Kanry:xunos E.M., AngusipoBa A.E., layierdaeB A.A.
Kaszax ynmmuix acpapnvix ynueepcumemi

CY BETIHEH MYHA )XOHE MYHA OHIMJIEPIH )XIHAYVFA APHAJIFAH
TEXHUKAJIBIK KYPAJIJIAP/BI JAWBIHJIAY

AnaaTna

Makamaga cy OeTiHIH MyHail >XKoHe MyHall OHIMJIEpIMEH JIaCTaHy Maceienepi
KapacTbIpbUIFaH. TaOWfu cy aKBaTOpHMsUIapblHAH amaTThIK JKarjaiina MyHail eHIMJAEpIHIH
TOTUTYyiH JKOSITBIH, COHBIMEH KaTap KypaMblHAa MYHail eHiMzepi Oap CapKbIHABI CyJIapbl
’KMHAyFa jKOHE CaKTalaThlH OPBIHAAPAA YKOJOTUSUIIBIK JKaFJaiIbl )KaKcapTaThblH jKaHa KYPBUIFbI
KOHCTPYKIHMACHI YCHIHBUIFaH.

Kinm ce30ep: myHali, MyHail eHIMJeEpi, CapKbIHIBI CyJlap, CAKTarblll, >KUHAKTAFbILI,
COpOEHTTEp, MyHall )KUHAFBIII-CKUMMED.

YIK: 633.366
Kymagunosa 7K. 111., Adoauesa K.M., Kanapkynosa H.U., MyparoBa A.A.

Qunuan «lIpuxnaonas muxpoouonozus» PI'TI « IMB» KH MOH PK, 2. Kvizviniopoa,
Anmamunckui mexnonocuyeckuu ynugepcumem, 2. Aimamsi, PK

BJIMAHWUE BUOYJOBPEHNN HA POCT U PA3BUTUSA COPTOB JOHHUKA HA
3ACOJIEHHBIX ITOYBAX KbI3bIJIOPIMHCKOUN OBJIACTHU

AHHOTALUSA

N3y4yeHo coaep:kaHuEeBOJIHOPACTBOPUMBIX COJIEH Bpa3HBIX IJIyOMHAX MOYBBI MEIKO
JIeNITHOYHOTO OTbITa B BECEHUI nepuol. MccineqoBano BIUSHIE OTEYECTBEHHBIX OMOJIOTHYECKUX
yAOOpEeHU Ha POCT M Pa3BUTHE COPTOB JOHHMKA HA 3aCOJEHHBIX Mo4Bax KbI3bU1OpAMHCKON
obmactu. buonornuyeckumu ynobpenusmu sBisiores «®Durobammpun» U «PuzoButr AKCy,
paspaborannbie B PI'TI «MaCcTUTYT MUKpOOHOorun u Bupycosnorun» KH MOH PK. Beisisieno,
yro 00paboTKa CceMsSH KakK IIeJUIIoNio3a  pasjararouieid Oakrepueil, Tak M HUTParuHOM
CYHIECTBEHHO MOBBIIIAET YPOXKANHOCTh 3€JE€HONM MacChl COPTOB JOHHMKA. [Ipu coBMecTHOM
BHECEHUU OMOYJOOpEHUH OHHM TOKa3alM JyYIIUd pe3ynpTaTr. YPpOKaHHOCTh TNPU 3TOM
MOBBIIIACTCS CYIIECTBEHHO MO CPABHEHHIO C pa3/IelibHON 00paboTku cemsiH. OOpaboTka ceMsiH
¢ Pmosur AKC wu wnemmono3opasnararoliuMu OakTepusMU OOECIIEUYUBACT JOCTOBEPHYIO
nprubaBKy Ha KoIHuecTBO crebuei (367-841 wr/M?) u ypoxas (293-347 w/ra).

Knioueswvte cnosa: duromenuopaiusi, TOHHUK, OOy 100peHHsI, CEBOOOOPOT.

Beenenue

Arposkonoruyeckas o0cTaHOBKa opomaembix 3emenb B Kaszaxcranckom I[lpuapanbe
B3aMMOCBSI3aHAa C MHUHepaju3alueil KOJJIEKTOPHO-APEHAXKHOTO CTOKAa BOJBL, KOTOpas
U3MEHSeTCA B Ipeesiax oT 2 10 5 I/11 M UMeeT TeHICHIIMIO K yBeJIndYeHuto. 3a nocienuue 10 jer
oHa noBbicuaack Ha 60%. DTO CBUIETENBCTBYET O MPOAOIKAIOLIMXCS MPOLECCAX BTOPUYHOIO
3aCONICHUSI TEPPUTOPUH, OOYCIOBICHHBIX C OJHOH CTOPOHBI POCTOM MHHEpPAIH3ALUU
OPOCHUTENIbHBIX W TPYHTOBBIX BOJ, a C JPYyrod — HEJIOCTATOYHOH JPEHUPOBAHHOCTHIO
Tepputopuu [1,2].

B pesynbrare arpoMenuMopaTUBHOTO  OOCIIEJOBAHMS  HMHXKEHEPHO-TOATOTOBIECHHBIX
OpOIIIaeMbIX 3eMelb U HaOII0JCHUH 332 YPOBEHHO-COJIEBBIM PEXHMOM TPYHTOBBIX BOJ| ObUIH
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