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INFLUENCE OF MOTOR OILS ON ENVIRONMENTAL 
POLLUTION (p. 7)

Alexey Chudinovskikh, PhD (Tech.),
Vladimir Lashkhi, Dr. Sc. (Tech.), Prof.

Private Company «NAMI-KHIM»
2, Avtomotornaya str., Moscow, 125438, Russia.
Тел.: 8 (495) 924-88-27.
Е-mail: Чудиновских Алексей namihim@yandex.ru;

Vladimir Spirkin, Dr. Sc. (Tech.), Prof.
I.M. Gubkin Russian State University of Oil and Gas
65, Leninsky prosp., Moscow, 119991, Russia.
Тel.: (499)233-95-69.
Е-mail: v.g.spirkin@mail.ru

The problems of environmental pollution by combustion pro-
ducts of fuels, oils and waste oils are considered. Such products 
include CO, CO2, NOx, SO2 and unburned hydrocarbons, soot, 
benzpyrene. It is shown that oils enter the environment through 
leakage of engine oil systems as well as partially incomplete 
combustion in the cylinder and discharge of waste oils. Reducing 
of oil negative impact of oil on the environment is possible when 
modifying the oil systems and using rational modes of engine op-
eration. It is necessary to develop and to use biodegradable oils 
and additives used in them. Consideration must be given to the 
fact that biodegradability for petroleum oil comprises approxi-
mately 30 %, for diesters – 60 %, for polyester – 95 %, to poly-α-
olefi n – 10 %. Esters and vegetable oils are most prone to biodeg-
radation. It is required to develop rational methods of waste oils 
recovery and disposal.

Key words: engine; fuel; lubricant oil; additive; waste oil ; 
ecological properties; operational properties.

RESEARCH INTO EXTRACTS OF OIL FRACTIONS 
SELECTIVE TREATMENT AS A DISPERSIVE PHASE 

OF PLASTIC GREASES (p. 10)

Igor Tatur, PhD (Tech.), Assistant prof.,
Marina Bergel'son, post-graduate student,
Vladimir Spirkin, Dr. Sc. (Tech.), Prof.,
Alex Leont'iev, post-graduate student

I.M. Gubkin Russian State Oil and Gas University
 65, Leninsky prosp., Moscow,119991, Russia.
Tel./fax:8 (499) 223-25-89.
E-mail: masla@gubkin.ru

Extracts are the by-products of petroleum distillates selective 
treatment. At present their use is limited by the production of bi-
tumen and additives for rubber and caoutchouk. However, due to 
the content of natural anti-wear, anti-scoring and adhesive com-
ponents it is advisable to use extracts of selective treatment for 
the production of plastic greases.

The infl uence of extracts on the properties of plastic greases 
was investigated as well as the possibility of its using for the 
production of lubricants for various purposes was shown. Examp-
les of obtaining cable greases and pastes with high operating cha-
racteristics on the basis of extracts are presented.

Key words: extracts of selective treatment; plastic greases; 
anti-scoring properties; cable greses; running-in pastes.

THE INFLUENCE OF WATER ON THE EFFICIENCY OF 
CATALYSTS OF LIGHT HYDROCARBON FRACTIONS 

ISOMERIZATION (p. 13)

Robert Gazarov, Dr. Sc. (Chemistry), Prof.,
Stanislav Meshcheryakov, Dr. Sc. (Tech.),
Vladimir Shirokov, PhD (Tech.), Prof.,
Karen Gazarov, 
Vladimir Mkrtychan, Dr. Sc. (Chemistry), Prof.

Gubkin Russian State University of Oil and Gas
65, Leninsky prosp., Moscow, 119991, Russia.
Tel.: +7 (499) 233-95-51.
Fax: +7 (499) 135-88-95.
E-mail: gazarov_ra@mail.ru

The stability of acidic characteristics of the isomerization 
catalysts based on the sulphated zirconium oxide in contact with 
water has been investigated by the example of the industrial ca-
talyst СИ-2. The purpose of the research is to evaluate possible 
negative effects under continuous operating on the real feedstock 
with the existing residual moisture content.

It is established that when in contact with water considerable 
amount of sulphates, actually about 50 %, is washed out from the 
catalyst surface. It is shown that sulphates which are washed out 
from the catalyst surface when in contact with water are respon-
sible for Bronsted (proton) centers of the catalyst.

Presented data permit to say that the presence of the trace 
quantities of water in an amount up to about 30 ppm in the hyd-
rocarbon feedstock (light hydrocarbon fractions) will signifi cantly 
affect the effectiveness of catalysts based on the sulphated zirco-
nium oxide when continuous use in industrial plants. Acidic cha-
racteristics (proton Bronsted acidity) of the sulphated zirconium 
oxide will gradually deteriorate. Accordingly, characteristics of 
the product produced by industrial units – the isomerizate (by 
octane) – will also be gradually reduced and, of course, will affect 
the profi tability of the process.

Key words: low-temperature isomerization; hydrocarbons; 
catalyst; octane number; acidity; proton centers; sulphates.

CLEANING OF NATURAL GASES FROM 
MERCAPTANS (p. 18)

Tatyana Samakaeva, PhD (Tech.)

LLC «VolgoUralNIPIgaz»
20, Pushkinskaya str., Orenburg, 460000, Russia.
Tel.: (3532) 34-05-09.
Тel./ fax: (3532) 34-05-03.
E-mail: TSamakaeva@vunipigaz.ru

One of aggressive components of natural gas are mercaptans. 
In view of toxicity and high corrosion activity of these compo-
nents gas thin cleaning from them is necessary.

Applied at the enterprises of gas industry absorbing methods 
of cleaning from sulphurous compounds, in particular, cleaning 
process with the use of amine solutions as absorbents, being ef-
fective for hydrogen sulfi de extraction, don't provide for deman-
ded extent of cleaning from mercaptans, that’s why application of 
special methods is necessary for mercaptans extraction from gas.

In the article available in the world methods of gas cleaning 
from mercaptans are described. On the example of the Orenburg 
and Astrakhan gas-chemical complexes technological schemes of 
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existing at the Russian plants operating processes of natural gas 
cleaning are described and given at the Russian plants, providing 
for cleaning quality up to the established standard requirements. 

Key words: mercaptans; absorption; adsorption; zeolites; 
low-temperature absorption (LTA); low-temperature condensa-
tion (LTC).

TECHNOLOGICAL SOLUTIONS ON 
THE CONSTRUCTION OF WASTE WATER TREATMENT 
FACILITIES OF HYDROCRACKING COMPLEX (р. 24) 

Igor Ivashchenko,
Natalia Chubotenko
JSC «Achinsk Refi nery of the Eastern Oil Company»
Industrial Zone, Bol’sheuluysky District, Krasnoyarsk Territory, 
662110, Russia.
E-mail: sekr@achnpz.ru;

Leila Batalina, PhD (Chemistry), Associate prof.,
Fyodor Buryukin, PhD (Chemistry), Associate prof.,
Svetlana Kositsyna, post-graduate student
FSAEI HPE «Siberian Federal University», Institute of Oil 
and Gas 
79, prosp. Svobodny, Krasnoyarsk, 660041, Russia.
Tel.: + 7 (391) 206-28-61.
E-mail: inig.oil-sfu.ru

Within the frames of the development programme aimed at 
the increase of oil refi ning depth, at the JSC «Achinsk Refi nery of 
EOC» the construction of the hydrocracking complex is envisa-
ged. The main purpose of the construction of waste water treat-
ment facilities in the hydrocracking complex is 1 t of oil reduction 
in specifi c consumption rate of recirculated water under achieve-
ment of maximum reuse of water ebbs and the possibility of 
waste water disposal into the Chulym river. This article examines 
the technology used for the construction of the refi nery waste 
water treatment facilities with the useof modern technology and 
equipment. Waste water treatment within the scheme of sewage 
treatment facilities of the complex envisages the steps of mecha-
nical, physical, chemical, biological treatment, as well as desali-
nation and decontamination. Treated waste water is discharged 
into the Chulym river. On the base of laboratory studies of pol-
lutants composition, a system of biological oxidation of organic 
impurities is suggested which comprises nitrifi cation and deni-
trifi cation, fi ltration using reinforced hollow fi ber ultrafi ltration 
membranes, as well as reconstructive purifi cation.

Key words: waste water; mechanical treatment; biological 
treatment; physical and chemical cleaning; disinfection; ultrafi l-
tration membrane.

ESTIMATION OF UNDERGROUND WATERS POLLU-
TION AND SUBSTANTIATION OF NATURE PROTEC-
TION ACTIONS IN THE TERRITORIES OF OIL PRO-
DUCTION OF BASHKORTOSTAN REPUBLIC (p. 29)

Timur Valeev, 
Rafail Suleimanov, Dr. Sc. (Medicine),
Natalia Egorova, Dr. Sc. (Medicine),
Nail Rakhmatullin, PhD (Medicine)

FBE of science «Ufa Scientifi c Research Institute of Labour and 
Ecology Medicine of the Person»

94, Stepana Kuvykina str., Ufa, Bashkortostan Republic, 
450106, Russia.
Tel.: (347) 255-46-21.
E-mail: valeevtk2011@mail.ru,
rafs52@mail.ru

The oil production industry by the level of negative infl uence 
on an environment is high on the list of other branches of econo-
mic activities of the person. In this connection the purpose of our 
researches were the estimation and revealing of features of un-
derground waters pollution in the oil production territories of 
Bashkortostan Republic and development of hygienic recommen-
dations on ecologically safe water use. By results of researches 
the estimation of potable water quality is given. The characteristic 
of the principal causes leading to underground waters pollution in 
the areas of oil and gas production fi elds is presented. The com-
plex of sanitary and hygienic recommendations and administrative 
decisions on ecologically safe water use in the territories with 
developed oil production is offered.

Key words: estimation of pollution; underground waters; 
hygienic researches; territories of oil production; recommen-
dations.

ASSESSMENT OF MARINE ENVIRONMENTAL 
POLLUTION IN THE AREAS OF OIL AND GAS 

PRODUCTION IN THE SEA SHELF (p. 32) 

Galina Monakhova, PhD (Biology)
Dagestan State University
21, Dakhadaeva str., Makhachkala, 367025, Russia.
Tel.: (8722) 67-46-51.
E-mail: monakhova.galina@mail.ru;

Olga Esina, PhD (Biology), 
Vitaly Tatarnikov,
Sergey Monakhov, PhD (Geography)
FSBI «Caspian Marine Scientifi c Research Centre»
14, Shiryaeva str., Astrakhan, 414045, Russia.
Tel.: (8512) 30-34-70.
E-mail: kaspmniz@mail.ru

The article describes the technique of multi-criteria and mul-
ti-parametric (or ensemble) assessment of marine environmental 
pollution developed by the Caspian Scientifi c Research Center 
jointly with Dagestan State University. 

Estimation criteria used in the technique are as follows: maxi-
mal permissible concentration of pollutant substances (PS), PS 
background concentration and maximum permissible load (dif-
ference between maximal permissible and background concen-
trations). All the pollutants which concentration in water is stan-
dardized are used as parameters.

The peculiarity of this method is the combination of integral 
and differential approaches. The numerical pollution assessment 
can be reduced to one number, and the verbal assessment can be 
stated by one verbal expression. Matrix representation of estima-
tion results gives a chance to differentiate the assessment not only 
by certain parameters or criteria, but also by different types with 
the help of a unifi ed scale. 

The data of state and industrial environmental monitoring of 
different water areas of the Russian sector of the Caspian Sea 
were used in the process of the method elaboration and appro-
bation. The article contains the results of the ensemble assessment 
of marine environmental pollution of Dagestan shelf of the Cas-
pian Sea in the autumn of 2012.  
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At present moment, after several years of testing and improve-
ment, the method is included into the programmes of the Caspian 
Sea environmental monitoring. The suggested technique of en-
semble assessment of marine environmental pollution can be 
applied to any marine water areas subject to economic deve-
lopment.

Key words: offshore oil and gas production; marine envi-
ronmental pollution; multi-criteria and multi-parametric asses-
sment; integral and differential approach.

GEOECOLOGICAL ASPECTS OF THE RESEARCH 
INTO DEEPLY SUBMERGED SUBSALT DEPOSITS 

OF THE PRE-CASPIAN DEPRESSION (p. 38)

Lyubov Ushivtseva, PhD (Geol.&miner.), Assistant prof.
E-mail: ushivceval@mail.ru;

Valentina Mercheva, PhD (Tech.), Assistant prof.
E-mail: mercheva@mail.ru;

Oksana Sharova, post-graduate student
Е-mail: oksana_ushivceva@mail.ru

FSBEI HPE «Astrakhan state University»
1, offi ce 105, Shaumyana square, Astrakhan, 414056, Russia. 
Tel./fax: (8512)52-49-99*131. 

E-mail: Geologi2007@yandex.ru

In the last few years exploration works on the deeply submer-
ged deposits of Pre-Caspian depression to search for nonsulphu-
rous gas and oil were intensifi ed. With this purpose the fi rst deep 
wells on the Devonian complex deposits were initiated in different 
parts of the basin. 

Low levels of deposits investigation by seismic exploration 
and drilling, the underestimation of qualitative changes of fi ltra-
tion-capacitive properties of rocks and tires at great depths, the 
lack of geological and hydrodynamic model, the mismatch of the 
projected formation pressures and temperatures to actual ones, 
the complexity formation fl uids and mining and geological con-
ditions, the diffi culty of the drilling process control, the inaccuracy 
of the complications forecast, the bad technical condition of wells 
determine the increased ecological danger of exploration. 

Therefore, under the study and development of hydrocarbon 
resources of the deep-seated Devonian deposits, development and 
introduction of the system of prevention possible oil and gas 
emissions and pollution of ecosystems, ecological monitoring of 
subsoil of the Pre-Caspian region and the Caspian Sea as a whole 
are required that will allow to avoid possible environmental 
catastrophes.

Key words: exploration works; deeply submerged Devonian 
deposits; complex composition of fl uids; abnormally high reser-
voir pressure; drilling; complications; ecological safety.
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