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CONFERENCE HELD AT THE UNIVERSITY OF KRASNODAR
IN HONOUR OF PROF. DR. ANATOLY |. BULATOV

Greetings to the committee and the participants of the conference in hounor of my esteemed friend
and brother Anatoly Ivanovich.

Dear President of the conference, Ladies and Gentelemen and especially Dear Students.

Almost thirty years ago when | got to know Anatoly Ivanovich | learned to appreciate his humanistic
education and world view beside his technical skills.

Despite his difficult youth he had not lost a positive attitude towards life, he loved to share his expe-
rience and expertise especially with the young generation.

Being not only an excellent teacher he was also a learner with great self discipline all his life long. |
can confirm this having spent many days and nights in his office, his home and travelling with him in many
countries.

It is necessary to get to the bottom of the driving forces, was his attitude.

Beside many other things Anatoly Ivanovisch occupied lately himself a lot with the final things, the
search of the meaning and the goal of the life. Now maybe he has the possibility to know them.

I wish your conference in honour of Professor Dr. Anatoly I. Bulatov success. The City and the Region
of Krasnodar can be proud of him.

Alois F. Maier

af.maier@al.net
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THE STATE OF THE ENVIRONMENT OIL AND GAS PRODUCTION

AND TO IMPROVE ITS ENVIRONMENT

17
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Almetyevsk state oil institute
4% % faniso}\//na_%@mail.ru
fanisovna_95@mail.ru
3 3% 4 3 Alekseeva Evgenia Aleksandrovna
4% % Almetyevsk state oil institute
)
"4 | % $ 3 ) $ )$ 3 - | Annotation. The article analyzes the envi-
+ 3 ( ronmental po_IIutants and_ measures to_im-
/ prove the environmental situation in Russia.
<3 3 $ )% $ () ,$ )% - | Keywords: air pollution, ecology, environ-
3 i mental pollutants.
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Annotation. Estimated economic losses from
oil and gas companies corrosion transport
networks. The efficiency of the external elec-
$ trochemical corrosion protection of oil and
- | gas production systems, as well as the feasi-
bility of modernization applied on the outer
$ - fields of electrochemical protection for the
purpose of protection and domestic wells
$ loops. A scheme of this protection and show
% that its use reduces the intensity of crevice
corrosion in areas with an abrupt change in
velocity vector.

Keywords: corrosion, corrosion protection,
electrochemical protection, electrode, cables
wells.
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Annotation. Results of researches on the
prevention of emergence of emergency situa-
tions on the main oil pipelines of the Republic
of Chad are presented. Relevance of similar
researches is shown. Methodical approaches
of a solution are considered. Emergency
situations, possible on the main oil pipelines,
are identified and their typification, depending
on a source of emergence, scale, nature of
influence and weight of consequences is
given. Frequencies of failures of oil pipelines
directly to nature of refusal or a type of their
damage which also received differentiation
on character destruction of a body of the olil
pipeline are reduced. it is carried out re-
searches of ensuring necessary reliability of
work of petrowire systems.

Keywords: main oil pipelines, reasons of
emergency situations, prevention.
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Annotation. In the article the features of
batching of petroleum products through the
short technological pipeline in operation is
considered. A significant role and mechanism
of the influence of local resistances on the
process of mixture formation during batching
in short technological pipelines is established.
A calculated method for determining the vo-
lume of a mixture of petroleum products in a
short technological pipeline is obtained which
is consistent with the actual values that were
obtained during the experimental pumping.
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Annotation. The article covers the main
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sails, heat transfer, thermal conductivity.
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)) Annotation. To study the strain state of the
( _ | main gas and oil pipeline models (pipeline
models, pipe models) under load it was de-
$ ) veloped the technological scheme of the
( % - | experimental facility and this facility was
created.
% The main load is the internal pressure of the
transported product that acts on pipeline wall.
Pipeline models are subjected to internal
- | static pressure in the development facility.
3 . | There are stresses and strains in the wall of
the pipeline model due to the influence of
internal pressure. Deformations are recorded
) )3 ) - | by strain gauges.
$ . To research the strain state of wall of the
)% - | pipeline model in the defective areas it is
proposed to make artificial defects on the
pipeline models.
$ : Researching the strain state of the defective
) ) and non-defective areas on the pipeline
- | models in the laboratory will allow developing
)% _ | and correcting methodology for evaluating
the pipeline strength and durability during
their design and operation.

, ) $ , - | Keywords: hydraulic testing, defective area,
$ _ | strain state, pipeline model, strain-gauge
! method.
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"4 L ) - | Annotation. The problem of pipelines elimi-
nation by directed drilling under natural and

% .4

$ % discovered.

<3 3 : , ) - | Keywords: pipeline, clearing, directional

% drilling, ground, alternative ways.
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artificial barriers are examine in this article.
) ) ) * | The modern methods of pipelines elimination

! % $ ) )+ are analyzed. The authors analyze their and
formulate advantages and disadvantages.
$ _ | The alternative methods of pipelines elimina-
$ % tion are suggested. The advantages and
: 0 ~ | disadvantages of alternative methods are
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Annotation. There are a number of modern
technologies, using various methods of
cleaning internal surfaces of tanks and
equipment for their implementation; these
technologies are used for the implementation
of modern ecological requirements to the
maintenance and repair of oilfield equipment
of tank farms. Using the technology of clean-
ing and setting it realized developed by the
author allows improving surface quality and
reducing the load on the ecological compo-
nent of the environment, and reducing the
overall costs and processing equipment.

The technology of purification and devices for
its realization is presented.

Keywords: technology of cleaning, hydroca-
vitational generators, destruction, stratifica-
tions, jet flow, strip of removal of stratifica-
tions, hydrocavitational way, cleaning of a
surface, hydrodynamic power influence.
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DEVELOPMENT OF A COMPOSITE COVERING WITH CORROSION RESISTANCE
AND RESISTANCE TO FROSTING FOR PROTECTION OF PIPELINES AND TANKS
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Annotation. The equipment and constructions
of oil and gas branch are exposed in use to
various types of external influences which can
be divided into a number of groups: influences
are mechanical, influences physical and chemi-
cal, caused by action of various environments,
influences the temperature and complex influ-
ences representing a combination of the speci-
fied types of influences. The last most often
meet in industrial conditions.

Under the influence of the specified influences
on surfaces and in volume of the metals and
alloys used for production of elements of the oil
and gas equipment and constructions the vari-
ous processes causing destruction and essen-
tial decrease in overall performance of these
elements develop. Corrosion first of all belongs
to the specified processes.

Process of destruction of metal and its protec-
tion against corrosion is one of the major scien-
tific and technical and economic problems.
Provide the required complex of physical and
chemical properties of a blanket of metal or alloy
in the majority of cases rather difficult. The
perspective direction is drawing on the surface
of the equipment and constructions of polymeric
coverings to which formation it is possible to
apply various paint and varnish and polymeric
materials with a wide range of physical and
chemical and mechanical properties.

Correctly picked up materials and designs of
coverings on their basis protect metal from
destruction in corrosion and active and sorption
and active environments, prevent formation of
considerable deposits of ASP and mineral salts
and reduce hydraulic resistance due to reduc-
tion of a roughness, increase tightness of mo-
tionless demountable connections [1].

Keywords: pipeline sheeting, section of two
phases, composite materials, sea pipeline,
conditions of Far North, hostile environment,
corrosion.
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Annotation. The article is devoted to study
the rate of sedimentation of solid particles in
the oil. It is shown that the calculation of the
rate of steady state gravitational settling in
the oil particles of any size need to consider
their shape. Otherwise, the calculation error
may reach 35 %. Deposition of solid particles
in oil a slight viscosity or low-viscosity may
occur in the transition region of hydrodynamic
drag; the more viscous the oil is in the linear
drag region.
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Annotation. Carbon dioxide (CO,) present in
natural gas reduces the calorific value of the
gas and causes a number of transport prob-
lems.

The article is devoted to the justification of
the expediency of extracting CO, from gas on
the basis of comparing energy costs for
transportation of raw gas and energy costs
for its purification and transportation of the
hydrocarbon part. The performed studies
show that the energy costs for gas purifica-
tion from CO, do not allow to compensate for
technological advantages when transporting
the gas purified from CO,.
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"4 ! % - | Annotation. The article deals with the small-
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) 3 $ treatment process and the dissolution rate of
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"4 o % - | Annotation. Some questions of increasing oil
+) $ _ | surrender are considered in article on bore hole
oil and gas areal. Also technologies biocides
influences is designed on ail layers, having high
) $ ) ) efficiency for increasing oil surrender layer,
$ $ +) - | improvements of the filiration features of the
sorts, reductions sulphuring contamination to
product of the bore holes are organized indus-
trial and experienced-industrial test the new
development, on base which are revealed main
regularities and mechanisms of increasing to
productivity layer.
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Annotation. In article are considered some
possibility of the syntheses and using, new
poliol gidrogel on base secondary resource in
region Aral Sea. It is shown that problem dry
Aral epidemic deaths are a global problem to
contemporaneity. They are received strong
distends poliol to gels on base lignosulpho-
nats with phosphor containing join, got on
base departure LLC «Macham-Ammofos».
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"4 a % ( $ - | Annotation. In article are considered questions
) $ _ | to ecological safety oil and gas pipe line, when
! operating which is expected harm, is caused
) ! ) ) damage to nature and wealthy of the person.
$ %3 . )3 The organized estimation causal forming in risk
%% - | of the damages, with use statistical given on
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"4 . $ ( - | Annotation. On the basis of the analysis of
4% $ ) structure of minerals of oils fields of Azerbai-
! jan it is shown that conditions of formation
) ) $ ! ) ~ | and preservation of deposits, and also condi-
$ ) $ 3 ) tions of formation of types of oils have signifi-
( cant effect on structure and concentration
) distribution of minerals in the neftyakh.
) Distribution of elements in ashes of oils vari-
/ ( $ $ ~ | ous fields submits to the normal law. For
) ) % $ . ) $ studied by oils the general sign — V/Ni rela-
) ) $ - +) tion size remains, it is less than unit that can
VINi, %+ ' % _ | be the genetic sign allowing to make compar-

$ , $ )3 $ % $ ison various nefty.

<3 3 : , ( , Keywords: type of oils, minerals, genetic
$ sign.

) $ [1-3].

$ _ )$ ) ( , $ “Fe Ni,
Fe V,Fe Mn,Cr V,V Ni- ) + $ -
% $ - , -

97



) % )
& 1- 2# 3
1- 2_ 33—« ) » $ ( );4— )
$ % ( $
$ + / $ 3 % % (
$ 4% :
) $ ) )3) Ni, Fe, V, Co.
) ( ) : v
) ! )
4$ 3 )
+ /
) 3 ( % 3
() )8 ) 3)
), S (. : - )
$ $ - )  $ ) )
s _ +) VINi, %o+ - ot
, % $ , $ )3 $ %
$ . % ) + VINi  FelNi )
4% ) $
$ ( 4% $
) ) ) $ ) $ )
$ 3 ) ( )
) +$ % ) $ )
( ) 4% 3 $
] ) + ) )) %
%$ ) ) ) ) $ $ '
$ e )
% % : ( (3 )
( .
Y , % : , ) % %
8
| ) 8 ) 4%
3 ) + ) .8 - $ + ,
) JA)+) - , -+ . ( +
3+ - 4+ " - , - -, 8 7 6
) $ % 3 3+ :
" ) «-3 + » 120 3 -
12 3 - ) « ) » )
" ) 1958-1963 . $ % $ L
) $ )% % o3 3
3 - ' $ % ) - 3) :

98



( - 3 , %3 3 $ 3 ) 17 $ $ / -
$ ) ) ) -
) % ) L)
4 % $ ) $ )) ! % $% «-3 + » 8
33 $ % $ $$ () -
3 ) % ) 3 $ $ VS -
,V VI $ " 4 $3 ‘ ) -
$ VI, I, * "
) )3) $ $ , %) . )
) ¢ ) ) (") ) () ) " ") 4l
#) 8 % - -
)$ $ Perkin Elmer (ICP/MS) ) ., 3) -
% %3 %3 ) % ( ) 10°  $)
) % . -
+) %$ % $ (~5-7) (
$ ) $ % $ 3 -
% $ $ , ( %+ $ % ) -
$ 3) 3 3 ( ,
$ . $ %
Berghoff 3 (HNO3) .
oo ) 4+ -l -
. Ir, Pd, Pt, Rh, Sn, 3 ( : Mn, As, Ba, Ca, K, Na, Co, Cr, Cu, Li,
Mo, Ni, Pb, Ti, V, Ag, Fe, Zn, Al. ) % + V/Ni, Ni/V ) -
% — % , % - , )
$3 $ ) % - !
. 2 3 1 8 -
) -3+ , 8 % % $
& 2+ $ ## 4 # 2# 3 3 146 # 4 +< #3$/ $)
$ ( ) ) 3 -

( /) Cu 218,8 605,9; Fe 9808,1 27869,0; Mn 142,9  182,9; Ni 3210,2
7663,2; Ti 3552 614,7;Zn 405,7 3502,9;V 1451 5434;Pb 50,8 1149;Mo O
193,7; Li 17,1 287,1; Cr  1651,8 3322,0; Co 153,11 670,2; Ba 308,1 1055,3; As
13,5 102,9.

/ ( $ ) -3+ %
3 ) :
Fe—-Ni—-Cr-Zn-Ba-Ti-Co-Cu-V -Li—Mo—-Mn - As.
") 3 ( , % ) -3+ ) $
[1].
, 3 ( ) )3) Ni

Fe, $ % 3 ( ( . -
) + ( % ) - ) $3 ) %o+
Ni, Fe,

99



100

2" 1- # ?2# 3 3 146 # +< #$/'$)
3+ 1 3+ 2 3+ 3 3+ 4 3+ 5 3+ 6
Cc .5 135 136 212 244 250 293
* * IX . . IX
L% 3148-3084 2990-2980 30002940 2998-2972 3024-2983 2987-2907
Mn 165,2 179,5 182,9 270,8 142,9 155,2
As 15,8 20,9 102,9 66,7 13,5 34,3
Ba 308,1 391,9 1009,7 1055,0 416,5 440,2
Co 304,1 220,4 670,2 153,1 153,9 288,3
Cu 333,6 585,5 218,8 605,9 264,3 587,6
Li 17,1 36,3 61,8 287,1 34,2 19,3
Mo 3,9 32,1 81,4 193,7 0 16,3
Pb 50,8 96,2 59,3 131,7 114,9 107,9
Ti 614,7 534,7 525,9 400,6 355,2 355,4
V 218,8 209,5 543,4 319,1 145,1 287,9
Zn 405,7 8,443 3299,9 3118,1 3397,7 3502,9
Cr 3322,0 3252,3 2432,3 2857,6 2393,1 1651,8
Ni 5303,4 4535,0 7663,2 3210,2 3405,9 4495,4
Fe 12343,8 13551,6 18965,9 27869,0 11886,1 9808,1
& 3—+ $#H# 4 # ?2# 3 146 # +< #$/'$)
N )y ) )$% + Pr/Ph Ni Fe, %
3) %+ ,
)
#$ ( % , $ (
. $3 3 : )$ )
I ) $
. 8 , (
$ ) $
%3 $ - )
) % )
) $ $ )
$ ;
) 3 ) ;
) , $
( $ ) %+
) $ % %3 (




$ ) %+ ( %$

( ) ) $ )
$ % 3 $ % % (
%% % « » ) $
) : /$
4% / —- 5 ERF-KETPL-2-2015-1(25)-56/28/2.
1. o "4 - (
2014.-145 .
2. "4 : %$ )
= L. ,1974. - 216 .
3. -to- ) /.. YA ,48.4% , *.0.
European Scientific Journal. —2016. -5 9. -".124-126.
4. 4 . "% ) «-3 +
+) | $ /4. - R /" #t

2014.-' .2.-5 2-2.-".75-82.

References:

1. Babayev F.R., Punanova S.A. Geochemical aspects of microelement structure of oils. — M. : Nedra, 2014. —

145 p.

2. Punanova S.A. Minerals of ails, their use at geochemical researches and studying of processes of migration. —

M. : Nedra, 1974. — 216 p.

3. Martynova G.S. Geology / O.P. Maksakova, R.G. Nanadzhanov , A.E. Alizade, H.Z. Mukhtarov // East Euro-

pean Scientific Journal. — 2016. — No. 9. — P. 124-126.

4. Abdullaev V.Dzh. Creation of three-dimensional geological model of the Gyuneshli field for increase in effi-
ciency of further development / M.A. Guseynov, M.M. Ismaylov, K.M. Nabiyev / Works NIPI «Neftegaz». — 2014. - T. 2. —

No. 2-2. — P. 75-82.

101



502.3

[ +&
0 %

/

<1 +
1,

&

ny & *

ABOUT AIR POLLUTION BY TOXIC COMPONENTS
OF EXHAUST GASES OF MARINE VESSELS

3 3

%

L -y . +
marishavostrikova@yandex.ru

3 6 3

jims@mail.ru

1 53

102

3
) $
9
33
$ )
))3)
, %
$
%
[2]-
$)

- | Annotation.

Vostrikova Marina Aleksandrovna
Candidate of technical sciences,
Associate professor,

Head of department of a magistracy,
State sea university

of the admiral F.F. Ushakov
marishavostrikova@yandex.ru

Kashin Yakov Mikhaylovich
Candidate of technical sciences,
Associate professor,

Head of the department

of electrical equipment

and electrical machines,

Kuban state technological university
jims@mail.ru

Shkoda Valentin Vasilyevich

Candidate of pedagogical sciences,
Associate professor,

Associate professor of electrical equipment
and electrical machines,

Kuban state technological university
vshkoda@ mail.ru

Maritime transport is one of the
most important components of social and
economic development, absorbing a signifi-
cant amount of resources and having a se-
rious impact on the natural environment. The

- | importance of the task of protecting the at-

mosphere from emissions of vessels is de-
termined by the fact that pollution from ma-
rine diesel engines and boilers are the most
significant share of all modes of transport.
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Annotation. In article are brought results of the
study physic-chemical characteristic new copo-
lymers synthesized on base departure to chem-
ical industry and local raw materials resource.
Beside water solution copolymer relative vis-
cosity powerfully grows with increase the con-
centrations; anomaly to viscosity exists already
in the field of powerfully diluted solution moreo-
ver for copolymer she denominated strong, than
for lignin and lignosulphonat.
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Annotation. The explored possibilities of the
using as stabilizer bore solution some depar-
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ture delineationcotton plant. They are shown
concrete areas of the practical application
designed new stabilizer.
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ous of thermal balance of a plate with the simul-
) taneous solution of the equation of single eva-
% % poration of multicomponent mix can not provide
convergence. Representation of model of a
plate in the form of system of the nonlinear
) equations of thermal balance of a plate and
single evaporation provides the steady decision.
) , Keywords: rectifying column, multicompo-
nent mix, thermal balance of a plate, single
! % evaporation, system of the nonlinear equa-
) 0 tions, convergence of calculation.
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Annotation. The process of preliminary
cleaning of a weighted vacuum diesel fraction
with a reagent based on aluminum chloride
was considered. A change in the composition
and characteristics of the diesel fraction as a
result of preliminary cleaning was shown.

It was found that preliminary cleaning of di-
esel fraction allows to prolong the life of the
catalyst and to reduce emissions of toxic
products into the atmosphere.
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Annotation. In article modern methods of
nondestructive control at inspection of sites of
the pipelines and connecting details which
are in operation are considered. Scopes of
devices which are used for control, their prin-
ciples of work are described. Their advantag-
es and restrictions of a scope are analyzed.
Optimum methods of detection of defects are
defined, criteria of improvement of operation
of devices are planned.
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Annotation. In the processes of gas prepara-
tion for transportation there is the pollution of all
environment components. The application of the
principles of BAT to the technology of natural
gas dehydration will reduce technogenic envi-
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amount of generated waste, supply resource-
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- | Annotation. A technique for a comprehen-
sive assessment of the combined effect of
%S $ natural and man-made factors on the state of
o the environment using terrestrial and satellite
4 % # - | datais proposed. The analysis of bog waters
% % % by the IR spectrometry method allowed to
9 determine the level of regional background
! content of hydrocarbons in objects remote
$ ~ | from different sources of anthropogenic im-
-#" pact. The processing of satellite data using
% $ ) GIS technology allowed calculating the val-
$ % _ | ues of the vegetative index NDVI and quanti-
o tatively characterizing the response of plant
+ $ ) % communities to the external effects of vegeta-
) $ % - | tion cover in the study areas, and also to
study their dynamics for 2013—-2016.
3) , ) $ , | Keywords: environment, development
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Annotation. Some specific features of the ter-
polymerization of a quaternary salt with styrene
and divinylbenzene have been investigated.
The parameters of polymer-liquid interaction of
terpolymerization are determined. It is estab-
lished that the developed polymers can be used
as stabilizers of drilling fluids.
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Annotation. In article are considered some
questions recuperation and the repeated
using deep blue remainder perfected mono-
and diethanolamins. Explored compositions
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amins. They are shown that designed modifi-
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diethanolamins possible to use as efficient
modifier and booster dried epoxies’ anticorro-
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Annotation. The indexes of extreme pres-
sure lubricant and wear-preventive property
for tender lubricant materials are given in
research article. Lubricants are modified by
carbon and carbonic carcasses. Indexes are
discovered with four-ball machine according
to All-Union State Standard 9490-75. Lubri-
cants were subjected to temperature and
pressure changes. This way we checked
lubricants for the resistance of adhesion bond
on shear and molecular quality coefficient of
friction. It was discovered that modification of
lubricants by carbonic carcasses provides
preferable quality in extremely friction condi-
tions.
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wear spot, strength of adhesive communica-
tions on shear, adhesive component coeffi-
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processes, thermal decomposition processes.
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THE LEAK DETECTOR OF LIQUID FUELS ON THE BASE OF PI EZOSENSOR
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Annotation. In this paper presented an analyti-
cal review of leak detectors of petroleum prod-
ucts. We are proposed a fundamentally new
leak detector of fuels on the base of piezosen-
sor. There are some differences from existing
detectors such as: operation speed, reliability,
diminutiveness, resource and energy efficient.
The leak detector is equipped by a warning
device; it may be includes in the leak detection
system of fuels (kerosene, gasoline, diesel
fuels, biofuels, etc.); it allows to measure the
level of contamination of grounds by hydrocar-
bons of petroleum origin in the different layers of
soails in the field conditions.
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Annotation. ' he article deals with an impor-
tant task in the operation of main pipeline
transport — protection of water objects in case
of oil spills emergency. Fixed borders of loca-
lization and gathering of oil are considered as
one of the most effective options for river
protection in case emergency accidents.
Approaches for selecting locations of fixed
borders are developed by the Department of

$ - | Pipeline Transport of Polotsk State Universi-
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"4 . - | Annotation. Sorbents on the basis of copre-
3 $ cipitated aluminum and magnesium hydrox-
) ) -] , 'agn
ides are synthesized, sorption is shown under
) ) ) static and dynamic conditions, a conclusion is
made about the suitability of the material
obtained as sorbents.
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Annotation. The work shows the possibility
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based on local raw materials. The possibili-
ties of practical application of polymeric addi-
tives are shown.
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"4 . % ) Annotation. In article the way of receiving
%3 $ L+ St motor fuels by means of process of synt_h_esis
o of Fischer-Tropsh in supercritical conditions
) % $ on bifunctional catalysts is considered.
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Annotation. In the course of oil extraction
from wells with high water content more the
mineralized waters, than oil are extracted.
From reservoir waters in case of change of
thermodynamic conditions there is a loss of
salts. The deep and pumping equipment, in
particular, submersible electrocentrifugal
pumps is subject to salt sedimentation. It
leads to failure of the equipment, laborious
works. Utilization of the oil-field equipment
with deposits of salts becomes complicated if
these deposits are characterized by the in-
creased radioactivity. Development of tech-
nology and experimental installation on
cleaning of radioactive working bodies of
electrocentrifugal pumps was the purpose of
works. As a result of the conducted analytical
researches of erosive effects of hydrodynam-
ic cavitational streams, positive trial re-
searches on cleaning and deactivation of the
working bodies which are carried out based
on JSC RN-Stavropolneftegaz installation of
hydrodynamic cavitational cleaning was de-
signed and made, implemented in productive
activity of JSC RN-Stavropolneftegaz. The
cleared driving wheels and the directing de-
vices of submersible electrocentrifugal pumps
don't contain radionuclides, don't lose in the
course of cleaning of the properties, and can
be reused in borehole conditions.

Keywords: salts, radioactivity, hydrodyna-
mic, cavitation, installation, cleaning.
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Annotation. Problems of the analysis of frac-
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sidered. Relevance of work is that recently in
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difficulties in the analysis of quality of fuel mixes
as petrol fractions in connection with alcohols
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Annotation. In work influence of fractional
composition of fuels on quality of operation of
engines, modern ways and devices for definition
of fractional composition of light oil products is
considered (manual, automatic, an express
method). The possibility of calculation of tem-
peratures of vapors of the boiling-away oil prod-
uct in a flask of the standardized device of sim-
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"4 . ) 3 $-%$ %)% ) Annotation. Environmental degradation due
) ) 9 _ | to hydrocarbon contamination has for many
%3 o $ years been an integral part of oil and gas
0 ) % production in Nigeria. The most significant
$ % + and large-scale removal of oil products and
)$ $ )$)3 associated pollutants into the ecosystem
( $ $ ( _ | occurs through accidental spills (in the form
of accidents) and gas combustion. A review
) $ . ( ~ | was carried out on the ecological conse-
) $ - | quences of oil and gas production in Nigeria's
. - 0p L. - O ) - | Niger Delta region. Niger Delta is a piece of
$ $ $ ) land through which the River "Niger" flows,
! ’ ! bifurcates and delivers into the Atlantic
Ocean. It is a prominent wetland region in the
3 . ) ) ) - | south of Nigeria where the oil-producing
3 + . . ) ) O0p - | states of Nigeria are located. Oil activities
( ) _ | and their environmental consequences, as
well as measures to restore environmentally-
) ( + : affected areas were discussed. Sustainable
$ 3 development was recommended in the coun-
)% - | try's oil-producing sector to stimulate the
3 economy and meet the wishes of host com-
’ munities / residents and their environmental

quality aspirations.
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’ ' tem, Niger-Delta.

ntroduction

Over the past four decades, as oil industries spread their operations in the Niger Delta, the physical
environment has come increasingly under threat. Ashton-James et al. [1] argued that there is no doubt that
the oil industry has a significant adverse environmental impact upon the Niger Delta. This not only damages
human ecosystems, leading to deprivation and environmental health problems, but it also distorts social
conditions.

According to the World Banks Report of 1995 titled: «National Environmental Action Plan: Towards the
Development of an Environmental Action Plan for Nigeria about the oil Industry», oil wells are located
throughout the delta areas. Chronic leaks result in widespread destruction of fishing and agriculture re-
sources. Oil exploration has contributed significantly to the deforestation of the state. Between 1979 and
1989 there were 784 reported significant incidents of oil pollution and in some cases, marine life was com-
pletely destroyed in the affected areas of Delta, Edo, Akwa Ibom, Cross River, Rivers and Ondo states. Pol-
lution also is attributed to spillage, washing of tankers, dredging, moving of heavy equipment and DE-
ballasting [2]. Since Nigeria has a long coastline of oil producing states, this paper evaluates the environ-
mental implications of the exploration and exploitation activities in the coastal region of the country, which
are predominantly wetlands, with a view to promoting sustainable development in the region.
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The study area

The Niger Delta Area is located in the South-South region of Nigeria, with a total area of 7,722.04
square miles, and located between 40151N and 40501N and 50251E and 70371E. The population of the
area is about 31 million [3]. The accumulation of marine sediment buildup and fluvial activities during the up-
per Cretaceous, led to the formation of the Niger Delta, which is typified by widespread interconnectivity of
deltaic tributaries, mangrove swamps, flood plains, creeks, and coastal barrier islands. The soils is of fluvial
origin, characteristic of the back-swamps soils include peat covered water-logged weighty clay whereas clay
and silty-loamy soils found in elevated areas [4].The region is home to the oil-producing states of Nigeria
namely Abia, Akwa Ibom, Bayelsa, Cross-River, Delta, Edo, Imo, Ondo and Rivers. The oil-rich area is home
to Nigeria's vast crude oil reserves, which stands at nearly 40 billion barrels excluding its enormous natural
gas reserves, which is estimated at approximately 100 trillion cubic feet[5]. The Niger Delta is the world’s
largest mangrove forest, West Africa’s most extensive freshwater swamp forest, Nigeria’s last remaining
rainforests and one of the continent’s remaining sanctuaries of unique wildlife [6]. It is indeed a region of vast
human and natural resources.

Environmental degradation resulting from oil produc tion

According to Auko [7], various materials released into the environment in the course of oil production
operations include Dirill cuttings, drilling mud, and fluids used for stimulating production; Produced fluids, oil
and water, and chemicals injected into them to control corrosion or assist the separation of oil from water;
and general industrial waste.

Despite careful precautions, accidents do occur periodically in the drilling and exploitation of crude oil.
These accidental discharges result from equipment failure and human error. It is known that the majority of
oil spills during 1976-1980 occurred through accidental discharges attributed to equipment failure due to
malfunctioning, age, overloading, and corrosion or abrasion of machine parts. Nigeria recorded 1,360 oil-spill
incidents during 1976-1983 and the total quantity of oil released into the environment was 1,426 million bar-
rels [8]. The occurrence of oil spill incidents and the corresponding volume within the period 1976-1983 are
shown in Table 1.

Table 1 — Yearly distribution of oil spills in Nige  ria (1976-1983)

S/No. Year Number of oil spills Net volume spills (Barrels)
1 1976 128 20,023
2 1977 104 31,144
3 1978 154 97,250
4 1979 157 630,405
5 1980 241 558,053
6 1981 233 22,840
7 1982 213 33,612
8 1983 130 32,467
Total 1,360 1,425,794

Source: World Bank (1995) [8].

Significant pollutants or pollution indicators for selected sources in the oil industry include drilling mud
and cuttings, oil and grease, chlorine, sulphides, turbidity, suspended solids, heat, pH (acidity/alkalinity PH),
heavy metals, Biochemical Oxygen Demand (BOD), and Chemical Oxygen Demand (COD).

Hydrocarbon Pollution of Soils and Air

Some parts of the Niger-Delta such as Ifie, Warri and Ibeno were studied by Ukpong [9] on pollution of
soils. These areas were chosen due to the continuous activities of major oil companies in the region. Expec-
tedly, crop-yields were low in affected areas. During exploration for crude oil, dynamites shot into the ground
cause uncontrollable gushing to the surface. The flow usually occurs along gradients into creeks or basin
wetlands where vegetation is starved of air as anaerobic conditions are created. Where soils are polluted by
hydrocarbons, soil organisms are destroyed, decomposition is slowed down, anaerobic conditions are
created due to blocking of soil pores and nutrients are depleted. As a result of these, there tends to be a de-
crease in soil nutrient values as pollution becomes more severe. Increase in pollution leads to decrease in
production output of food and cash crops and an overall reduction in financial earnings. Atmospheric pollu-
tion arising from gas flaring also affects the soil as rain passes through the atmosphere to soil surfaces.
Considerable volumes of petroleum associated acids also find their way into the soil and water channels and
affect viable plant growth.

Ecological Effects of Oil Exploration on Man and ot  her Organisms

One of the routine soil and water quality parameters in the Niger-Delta is hydrocarbon. Ukpong [9] in-
vestigated the Total Hydrocarbon (THC) levels in some water bodies in the Niger-Delta and came up with the
following results.
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Table 2 — Total Hydrocarbon (THC) values in Water S amples from Selected Areas in the Niger-Delta

LocationTHC (ppm)
Warri River 150,000
Ugbodede Creek 18,000
Ogune Creek 20,000
Edjeba River 60

The results show that hydrocarbon pollution is high and spreads faster in tidal areas. This spread can
be phenomenal particularly if the source is offshore and the current is onshore in the direction as is usually
the case along the Niger-Delta shoreline. In these polluted waters, sediment and mangrove mud becomes
impregnated with hydrocarbonsfar from the pollution source and the effects include destruction of fish
spawning grounds, decline in plankton that fish feed on and destruction of fishing as a profession. Human
health in these areas deteriorates proportionately to the level of water pollution. Gas flaring has also been
shown to cause infertility problems due to the heat emitted and respiratory problems due to the toxic sub-
stances that they breathe in. Other health effects of oil pollution on the community and workers include ex-
cessive heat and colds, falls from tall heights, disability from fire and explosion, dermatitis from improper
handling of spillage materials, respiratory disorders and carcinogenesis.

Environmental impact of oil spills

Several «blow-outs» at prospecting sites coupled with spillage as a result of damage to pipelines have
been reported from time to time in different sites in the oil producing areas of Nigeria [10]. Depending on the
level of contamination, natural rehabilitation may take 1 to 25 years. A great percentage of those spills indi-
cated in Table 1 occurred in sensitive environment in onshore and offshore areas of Nigeria. The effects of
these spills have been catastrophic in many respects depending on the oil dosage, the type of oil, metrologi-
cal conditions, physical geography of the area and the biota [7]. Statistics have shown that during
1976-1980, the majority of oil spill incidents occurred in the purely mangrove swamp zones and the offshore
areas of the Niger-Delta, which constitute the most productive biological areas. Within six (6) months, man-
grove vegetation started dying in the contaminated waters. Crabs, molluscs and periwinkles died while asso-
ciated fire hazard spreading to about 25 ha of land occurred. Worse still, re-pollution of the top soil from be-
low was noted about two years after the incident while water table was affected across 15.1 ha. From the
above analysis, oil pollution whether it is due to a spillage or discharge of crude oil or refined petroleum
products may damage the environment in various ways. In water, oil film on the water surface could prevent
natural aeration and lead to the death of trapped marine organism. In some cases, fish may ingest the spilled
oil or other food materials impregnated with oil and as such become inedible and unpalatable. Oil spill on the
land could lead to retardation of vegetation growth for a period of time and in extreme cases, to destruction
of vegetation. It could also create potential fire hazard, as in the Oyakamo oil pipeline spillage which ren-
dered the soil unfit for cultivation and polluted about 360 km of salt marshes as reported by Royal Society of
London in 1982. It was said that some shell-fish population may require 5 to 10 years to recover from the
impact of the spill due to a decrease in the number of reproductive-age shell-fish stocks and an increase in
the mortality of larvae setting on the oiled sediments. There were worries on the handling of drilling mud and
cuttings, with respect to prohibited points of discharge, handling and disposal of oil-based mud at onshore
and offshore locations, handling and disposal of cuttings and methods of sampling and analysis. These envi-
ronmental problems seem to be well articulated by people in the oil-producing Niger-Delta; for instance Ikpo-
rukpo (1988) [12] in the study of two (2) small communities around the Forcados Oil Terminal, 86 % of the
respondents in one (Odimodi) identified problems consequent on oil exploration, report oil pollution, among
four broad groups of problems as the most important while the corresponding percentage for the other 6
community (Ogulagha) is 45 %.

Again, what we see are poorly designed causeways and canals, constructed to bring in heavy drilling
equipment, which had affected the hydrology of the seasonally flooded fresh water swamps and the brackish
water of the mangrove forest. Canals disrupt the delicate hydrological system, especially when they are con-
structed on the border zone between freshwater and brackish water in the riverine areas; as such, they can
disrupt the viability of long-established fishing grounds. In the study area, a canal dug by Chevron near one
of the oil-bearing communities in Polobubou/Tsekelewu, Warri North local government, Egbema, has report-
edly caused accelerated erosion near the sea and has destroyed the local hydrological system by allowing
saltwater into previous freshwater areas, thereby creating a saltwater marsh in place of much higher biodi-
versity freshwater swamp. Since the canalization of the area, salt water from the ocean has completely al-
tered their ecosystem and endangered the communities means of survival; specifically, the traditional fishing
ground and source of drinking water have been wiped out.

However, these artificial canals not only allow saline waters of the Atlantic into freshwater sources,
they also lead to the scarcity of drinking water and kill many species of plants, animals and fishes. Their con-
struction has precipitously altered the entire ecosystem, as freshwater is destroyed
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Recommendations and conclusion

The Oil Spill Management Plan which involves investment in projects for the monitoring, control and
clearance of spilled oil is very vital. The roles and responsibilities of all the stakeholders in the monitoring
and control of oil exploration and exploitation activities in the region must be clearly defined. Another ap-
proach is to ensure that indigenous oil companies should be given priority in securing licenses to operate in
the Niger-Delta region during a bidding process organized by Directorate of Petroleum Resources (DPR).
This will reinforce their commitment as stakeholders as well as act as a palliative measure towards achieving
peace in the region. Proposed remediation of affected sites includes clean-up programs and remediation. In
the context of the environment, remediation implies attempts to restore by deliberate action, the natural equi-
librium condition that has been destroyed [9]; [10]; [12].
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Annotation. The article considers the envi-
ronmental problems of Central Asia. It is
shown that the timely solution of environmen-
tal problems promotes the identification and
prevention of possible social, economic, polit-
ical conflicts that can lead to tensions in so-
ciety.
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Annotation. The trends of development of oil
refining with increasing the oil conversion
ratio and the impact on the environment are
considered. The role of catalytic processes is
determined. The main sources of formation,
composition and quantity of total toxic emis-
sions from oil refineries are analyzed. The
application of the best available techniques is
defended to minimize the negative influence
of ail refinery on the environment. It's consi-
dered ways of solving the most important
problems. An environmental assessment of
oil refining waste, including spent catalysts
was carried out. The trends of solid waste
utilization are described. It's suggested the
method of using spent catalysts as secondary
material resources for the production of ce-
ramic products.
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Annotation.  Oil-contaminated waste — oil
sludge — is one of the most dangerous pollu-
tant of the planet environment and its storage
causes serious environmental issues. On the
other hand, the oily part of the sludge is a
most valuable organic feedstock. The differ-
ent methods of sludge.
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Annotation. The article deals with the com-
plex problems of development and operation
of oil and gas fields north of the north Russia,
these include: remote areas, hard-to-recover
hydrocarbon resources, unfavorable climate.
Solving these problems is complicated by the
modern environmental and social problems of
oil and gas complex. The purpose of this
paper is to examine the totality of environ-
mental and social problems in the production,
transportation and processing of hard-to-
recover hydrocarbon depending on their
physical and chemical properties. Considered
the expediency of processing of hard-to-
recover hydrocarbon in close geographical
proximity of their production to obtain the
necessary and valuable petroleum products
in conditions of North of , which will contribute
to the development of local human resources
and the normalization of the conditions of
their comfortable and decent living.

Keywords: Western and Eastern Siberia,
hard-to-recover oils, physic and chemical
properties oil, environmental and social prob-
lems, shift method of work.

$

).
6-8 %, + % - +% 1%
)

3#

[5-7].

()

, %)

()

$ , %) $ . %

2

3 4

1630 (36,4 %)

8957 (44,1 %) 14,2

1411 (31,5 %)

6054 (29,8 %) 47,4

255



% 2" 1
1 2 3 4
6 210 (4,7 %) 952 (4,7 %) 3,5
171 (3,8 %) 695 (3,5 %) 0,7
$ 607 (13,6 %) 2298 (11,4 %) 3,8
303 (6,8 %) 896 (4,4 %) 28,2
3 3 3 ! $33% ! $33% 344 #
-)) $) + % )) ) %3
$ )% ! - $ ,
- $3 + ) (
$ $ ) 11,4
$ , 9,6 3,6 4 1,8 $ )
, 1 - % ( ,
% [8]. $)$ ) ) )3) $
' $ , .
% $ )
) % ) $ + $)$ )
) N ) 898 )
% )3 3 -
$
3 200°";
< ) )
< ) )
< - %
< % 200" ;
< ) )
/ ) % % $ $ %+ 3
% )3 ( )
"5 11, ) 3 $+3 $ 3
$ 6 ) )
% 3 $ $ % +) %
$ )% ) )
3 ) %3 .
)3 )) ) , I$
) , $3 (pH < 4,5) $ 3 )
3 t l$ ))
v ) $ $ $
$ )
! ( ) % $3 )
, ) ) 3
3) %
" - % ) $ )
$ ) $
+ % 3 %
%
0 ( 2) | ( 3) $
3) $ 3% $ )3
% $ )% ) 3 $ .. $ %
#. " 4, $ 458 % 120
2 2- 4 ! 2 5. # $ 3# 38 3 # <
3 / 2
| 9 7 .$ )
$
1 2 3 4
%) I3
6 - , - *
.. 200°" 129 71 ! , !
( 30 %) . N
.7

256



% 2" 2
1 2 3 4
1 0 : % - N ,
3 %) ! 6 & ! ,
2 2 ! ,
( 5 %)
. . 0 6 y )
*
( 5 %) !
) 4 4'03 ) %
1 y 0
( % 088 /1 3 330 101 ! . N
- ¥
, o % , !
n$ : , 6) , A
()$ % 35 2/) 125 39 O _ ’" _ %
, % 'S
. - 2
) |
102 44 : ! : :
ke ) LR -%
T % - , , % ¥
% ; 6 6 " N 1+ ,
10 . %)
7 %,
6 .%) 245 96 % - S N N
7 %
, 0 - , 6
) 59 22 , , o -
( 0003% ) g & -
) 0007% ) 1 1 b
2 3- 4 ! 2 5 # $ 3 # 38 34# <
3 2
| 9 $)
’ $
1 2 3 4
5 , -
. .200°" ( 30 %) 9 3 ,
1 .
( 3 %) 4 2 &)
( 5 %) - - -
5 %) 1 1
.) ) R
( % 088 / 9 76 18 . U ’
& )
T3
h3 37 11 : :
)% % 35 7)) - &)
& )
T3 7
| #) , ,
( 3% ) 69 19 . ,
13 ,
T %
( % 6 4 ! L
10 %) & )
, H#
) , , -
( 6 .%) 50 10 '3 , -

257




%

2 3 4
" )
( 0003% ) L L
" )
( 0007% ) 1 1
I ) 0 ! $
$ $ )
3 ) ! 4 %
$3) + )$ %3
% 3 $ L
2" 4- $ 54 '8 -6 # 6 ! 3 /
2
$ $ 0 ) "% L) " 0
% ,/ ° 0,8191 0,8402
ng % , 7 41,10 47,99
" ..100°" % 13,30 4,93
..150°" % 20,34 10,46
..200°" % 26,55 17,98
% 0,19 0,54
% 4,27 5,02
% 4,03 12,36
% , % 0,54 2,23
L% 0,55 —
% 0,82 0,51
) % 0,0004 0,0045
) % 0,0002 0,0011
$ , % $ y)
) ) ) $ $ %) [9-12],
%+ ( .
) %3 $ ( . % $ /
0 ) 3) $ (
$ ) % %3 )
% , ( , $ %
% % ( 9 $ %
% )
) 3 .
) ) 8 $) 3 )
, 3 $ ) ) (
% 3 % $ % ) 33
% ,$ $ ) : )
$ o $ 3 %$ % « )
) ) ) $
. ) %3 $ ) )$ , "4
80% ) $ ) $ % ) +) ( (
) ) $ )3 + %
( %) 3
) $ )$ $ )% ) $ )
) % % $
" % $ ))
% $ % ) , $ %
$ % ( %
* 3 $ $ % + $
$ % ) ) %

258




+ A
$ 3 )
% , $
, $ 3 ) %
"5 2 # 1$83% # 2
$ + % /
-( % % +
+ % $ %)
) )3) )) ( %
)$ %
) S %) .. )
% ) $ % ,
S % (
, %) % $
$
% ( (
( 3
) $ (
12-30 . (
) % 3 $ % %3
) 50 .
) % $ 9 «' % »,
6.#.,
$ ) 0 :
% , [8, 13], ) %
- ) % ) (
3 $ % %% ) (
) '8 + )
) ) % $ )
3 ) + 3
% ( %S$ )
% $ $ 3
) % ) $
% . % $3 3
% $ $ $ ) O .
$ + ) ) )
) % )
: ) )
# %$ $
( 3 ( % ,
» % $ %
« », $ )
« » $ ) %
) $ ) $
%) % ) ?1!
3 )) % ) !
)) $
) $ *
3 %3 $ + .) —(
+ « » %3 -$ %
% % + $ 1 $% $ %)
3, % , ) - $+3
) .7 $ %
$ + ) $
$ )
" ) e a
$ % . " %) %
C ) _ 3 S %
. $ % %
axy 9% 3) 3 3 $ )
% ) I $%
_( % + —
% - ) $$

259

)
)
$
$
$
$ 3)
)
(
------ /s
"(
) %
) %
+
)
3
%+
$ %
[13], $
%+
.4
) -3
$
)
%
$)
$
$
%
—(



)+ ) % )

%+ $ ) . , $ -
$ + %) ,))) ) $
$ ) b ) ) %
% ) , $ ) ) $ 3
3 %
) 3 $
$ % % (
_ $ ) $
( $ 3) )) : %$ 3
) $ % $ N
% % % % % , % , $+ 3
% L) ) %)
% % ) )
% ) % )
% $ % )
)
$ ) %. ) ( $ %
( 3 $ )
% $ ) %$ ) (
%N %) -$ %
) $ H ) $ [13],
)$ % )
) $ %) + ) )3)
)3 - 3 $ ( )
( ), $ , ) % (
$ % ) $ % ) )
$ + ) ) )
, $ $ ) ) S % $
$ co %+ % ) % )
% (32,1 %), 3 $ 3 $ %
(20 %), $ (13,8 %), - (13,8 %).
) ( , ( ) : $ ) :
) %+ 3 % $
%3 $ $ %
% : ) [13],
$ ) + $ -
) , 3 %+ $ ) $
% 3 .
"% %+ 3 % ( % )
) 3 3 %3
$
$ / " - /
% $ (  ( :
, % < ), 3 %  %$ )
% ) + 10-15 . $ 3 %
% $ ! 0
% ! % + (
, % ) .8
% )$ . . +)
1. 48.8 / 4 , ) -
Yy . - ) 4 o) ) ) /a.
(16 ) 2014 ) /1 ) ) = ,2014. —" . 31-39.
2. 4 4. ., #.., $ R .4 -
: $ % - % /R # = /4. . —2014. —
5 9.-".3-10.
3. S % 4 ) Il
. - ) 4 ) ) ) /a. (16 )
2014 )/1 ) ) - ,2014. - " . 40-47.
4. [N H," 4... % - % -
% / ) 4 .8 ) ( .—2014.-5 3.-".52-61.

260



5. &. . ; #.-.,% - : $ -
$ L= HS - " 4 «-  »,2004.-109 .
6. Polishchuk Yu.M., Yashchenko I.G. Statistical analysis of regional variation in the chemical composition of
Eurasian crude oils // Petroleum Chemistry. — 2001. — Vol. 41. -5 4. —P. 271-276.

7. ; #.-., &. .'" % 8 - $ -
$ ) / .4.4.. = S ,2014. - 154 .
8. 1.8 ) $ 3 0 " /0. ;
. . 4 % HY A . " JH - ) " L= :
4 $ - « »2013.-259 .

9. Polishchuk Yu.M., Yashchenko I.G. Heavy oils: Regularities of spatial distribution // Oil Industry. — 2006. —
5 2.-P.110-113.

10. Polishchuk Y.M., Yashchenko I.G. Spatial and temporal changes of density and chemical composition of
heavy oils of Eurasia // International Journal of Energy and Environment. —2011. —Vol. 2. -5 4. - P. 717-722.

11.; #e-, &. .4 % ) ) $

$ - - ) $ .-2013.-5 4.-".57-64.

12. Krasnoyarova Natal’'ya Estimation of Russian arctic viscous and heavy oil compositions for pipeline systems /
Natal'ya Krasnoyarova, Irina Yashchenko, Diana Chirkova // AIP Conference Proceedings 1683, Volume 1683:
Advanced Materials with Hierarchical Structure for New Technologies and Reliable Structures 2015 (21-25 September
2015, Tomsk, Russia), 020103 (2015). — URL : http://dx.doi.org/10.1063/1.4932793

13., $ ) $ "

$ " ): ) /
e H% = THS - ,2012. -420 .

References:

1. Kontorovich A.E. Energy resources of the Russian sector of the Arctic, main directions and methods of their
development // Scientific and technical problems of development of the Arctic. Scientific session of the General meeting
of members of RAS (December 16, 2014) / Russian Academy of Sciences. — M. : Science, 2014. — P. 31-39.

2. Askhabov A.M., Burtsev I.N., Kuznetsov S.K., Timonina N.N. Arctic vector of geological researches: oil and
gas and mineral raw material resources // Bulletin of Institute of geology of Komi NTs UrO RAS. — 2014. — No. 9. — P. 3-10.

3. Bortnikov N.S. Strategic mineral resources of the Russian Arctic and problem of their development // Scientific
and technical problems of development of the Arctic. Scientific session of the General meeting of members of RAS (De-
cember 16, 2014) / Russian Academy of Sciences. — M. : Science, 2014. — P. 40-47.

4. Kaminsky V.D., Suprunenko O.l., Smirnov A.N. Mineral raw material resources of the Arctic continental suburb
of Russia and prospect of their development // Arctic. Ecology and economy. —2014. — No. 3. — P. 52-61.

5. Polishchuk Yu.M., Yashchenko I.G. Physical and chemical properties of oils: statistical analysis of spatial and
temporary changes. — Novosibirsk : Siberian Branch of the Russian Academy of Science publishing house, Geo branch,
2004. - 109 p.

6. Polishchuk Yu.M., Yashchenko I.G. Statistical analysis of regional variation in the chemical composition of Eu-
rasian crude oils // Petroleum Chemistry. — 2001. — Vol. 41. — No. 4. — P. 271-276.

7. Yashchenko I.G., Polishchuk Yu.M. Hard-to-recover of oil: physical and chemical properties and regularities of
placement / under the editorship of A.A. Novikov. — Tomsk : V-range, 2014. — 154 p.

8. Moskovchenko D.V. Ecogeochemistry of oil and gas production areas of Western Siberia / D.V. Moskovchen-
ko; editor-in-chief S.P. Arefyev; RAS, Siberian office, Institute of problems of development of the North. — Novosibirsk :
Academic publishing house «Geo», 2013. — 259 p.

9. Polishchuk Yu.M., Yashchenko I.G. Heavy oils: Regularities of spatial distribution // Oil Industry. — 2006. —
No. 2. — P. 110-113.

10. Polishchuk Y.M., Yashchenko I.G. Spatial and temporal changes of density and chemical composition of
heavy oils of Eurasia // International Journal of Energy and Environment. — 2011. — Vol. 2. — No. 4. — P. 717-722.

11. Yashchenko I.G., Polishchuk Yu.M. Analysis of spatial distribution heavy oils and changes of their physical
and chemical properties // Geology of oil and gas. — 2013. - No. 4. — P. 57-64.

12. Krasnoyarova Natal'ya Estimation of Russian arctic viscous and heavy oil compositions for pipeline systems /
Natal'ya Krasnoyarova, Irina Yashchenko, Diana Chirkova // AIP Conference Proceedings 1683, Volume 1683: Ad-
vanced Materials with Hierarchical Structure for New Technologies and Reliable Structures 2015 (21-25 September
2015, Tomsk, Russia), 020103 (2015). — URL : http://dx.doi.org/10.1063/1.4932793

13. Phenogenetic markers of an adaptogenez of the person to conditions of oil and gas crafts of the North of Siberia
(new technologies of selection of the contingent of a manpower on oil and gas crafts of the North of Siberia) : the monograph /
under the editorship of N.N. llyinskyh. — Tomsk : Publishing house of Tomsk polytechnical university, 2012. — 420 p.

261



«0 ) $ »: 4
| 4.#. , Lo .- CHS %
-& .
'.1.-2013.-432 .
'.2.-2013.-532 .
'.3.-2013.-348 .
'.4.-2014. - 464

ISBN 978-5-91718-247-6 (' . 1)
ISBN 978-5-91718-268-1 (' . 2)
ISBN 978-5-91718-286-5 (' . 3)
ISBN 978-5-91718-330-5 (' . 4)
ISBN 978-5-91718-246-9

3 , 5% #3
$) ) ( ) + ) ( -
2 ) :
) A .- HE % - & ,2013. -
336
ISBN 978-5-91718-245-2
, 4 3 3
$+3
« », « »,
«' ) ) ) $ », « ) $ -
» ) ) ) 131000.62 «. -
$ » [ 1.4, , do R - !
« - » — HE % —& ,2014. -246 .
ISBN 978-5-91718-339-8
3 , 5% #3
: $) -
$)) « %3 » ) -
) ) 131000.62 «. $
»/ 1" ,4.1.6 % , 4. % .- HE % -
- & ,2014.-86 .
ISBN 978-5-91718-332-9
2 3 4 2 ! : $) $) -
) « ) » ) -
) ) 131000.62 «. $ -
S .44 .4 3 , 1.4 , b 4.+ ,
[ "l - HE % - & ,2014.-182 .

ISBN 978-5-91718-329-9

262



3 4 $ 28314 : -

2 . ) , 3) .

130503 «/ $ ( ) ) $ » -
) 130500 «. $ » /

4. #. AR , T .- HE % -& .

'.1.-2011.-348 .

'.2.—-2011.-348 .

ISBN 978-5-91718-122-6 (' . 1)

ISBN 978-5-91718-123-3 (' . 2)

ISBN 978-5-91718-121-9

3 , 33 .
% $ ) $ 4 ) /
4. #. , .- HE % -& .
'.1.-2012. -540 .
'.2.—-2012. -576 .
'.3.-2014.-576 .
'.4.-2015.-512 .
ISBN 978-5-91718-160-8 (' . 1)
ISBN 978-5-91718-187-5 (' . 2)
ISBN 978-5-91718-303-9 (' . 3)
ISBN 978-5-91718-382-4 (' . 4)
ISBN 978-5-91718-159-2

«/ ) » ) - -
) 131000 (21.03.01, 21.04.01)

« $ » 4., + " , o ,41.6 % ;

- ! « - ». — HE % —& »,2015. -284 .

ISBN 978-5-91718-380-0

3 , 33

4.4#. , At T .- HE % -
& ,2016.-576 .
ISBN 978-5-91718-435-7

3 , # 48#3 .
+ $ )2 -
) : ) ) -
) 210301 «. $ » [ 1. .4 A R
- | « - »., — HS % - & ,2016.-78 .
ISBN 978-5-91718-439-5

263



#3 ., 4 3 53 .
$ % (
$ ) : e Lo
.. .6+ - H#S % —& ,2016.-274 .
ISBN 978-5-91718-461-6

3 , 33
$ ( %

( ) $ ):
4. #. P .- HE % - & »,2015.-78 .
ISBN 978-5-91718-405-0

3 , -4 3 .
0 ) $ D) | 44#.

g .= : -& ,2010.-539 .
ISBN 978-5-93491-331-2
3
7 10-05-07083
3 , -4 3 .
) % ) $
$ - : -& ,2010.-522 .

ISBN 978-5-93491-297-1

3 .09 =. ., 3 + ., 3 ..
8 ) % ) $ : . )
$ .- : -& ,2011. -603 .
ISBN 978-5-93491-320-6

264



2017$ % 34 4 36 8 4

3 , 33 .

%+ - - $ % /
4.4#. , A .= HE % -& ,2017.-820 .

3 , 33 .
8 ) $ [4.#. , A -

.= HE % —-& ,2017.-840 .

5 * (* *
111 «3 -8 » «! »
http://www.id-yug.com/index.php/ru/book/oil-and-gas -magazin
: $ $ 3 ($ ) $ 3 $ )
50 ($. + ($ ) ) ) ) $
, : $ 8 (3 )
<<
% %& %& & % O, (/% & I*
&; >

+7 (918) 41-50-571

id.yug2016 il. '
a-yug @gmail.com 111 «3 -8 »
http://www.id-yug.com 1 9

<<<<<

265



+

NNNANNNANNNANT

«

&
(350058, $ &

$)

%

21.03.01 «&

<
<
<

«8 )
« ) $
«8 )

»,

15.03.02 « )

) $

18.03.01 «:
13.03.01 «. 4
13.03.02«/ 4

<

<
<
<

«8 »:

«8 (
«8

«8

21.04.01 «&

<
<
<

« $
«" % )
«0 3

»,

<
<

«' )
« 9

18.04.01 «:

<
<

«* ) )
«8 $ 3

13.04.01 «. 4

<
<

«8
«" $ )

13.04.02 «/ 4

<

<
<
<

«8 »:
«8
«8 »:

«8 (

266

- ,+/ ( &+
+ *& 0.
»$ & *&
* & , . &
$
$.
» ( ) )
9 »;
o ;
»);
»( % «
4 s( )
$) ) ,
% »:
$ »,
&
» (
) $
$
% %$
$
$
» (
$ »
$
. » (
' ) »
4 » (
( (
$

, T
, 88/4)
)
» (
)
):
$
):
+
):

»,

»,

»,

»,

»,

»,



%

21.06.01 «+ ,
< 25.00.15« ) ) ) »;
< 25.00.17 «/ $ ( ) ) $

13.06.01 «/ - »:

< 05.09.03 «8 »!

15.06.01 « ) »:
< 05.02.13 « + , (

# -8
% $ )

% ) % ) %

%

$ )

% $

( ) ' %

% :

«'$ ( ) ) $

« ) $ »:

« + ) $

« , ( ) $
«" )

«" % ( ) $

« ( )

ANNNANNANNNANNA

% :
«" ) %
«" )

« % . $

n
«

AN NN NNAN

)) ) s

# ( 7

« 9 $ »,

».

»,

% )»
$
$ %3
) -
. 8
$ (
+ $ 3
3
% ( ) +
+
) %

' $ »]
, $ »;
$ ' »

) $
+ ( )
( ) +
$ )
|$
+ + +
(
% »:
% $ »:
) ) »
$ $
$ )
' $
) ]
2012-2014
2012 7 594)
')
1 6

. +7 (918) 32-66-100; e-mail: olgasavenok@mail.ru

267



1.0 1(.0

31# 2017 %)

%E& & &' ( %

' % 3)

*8 2 - & 4

31.03.2017
% 14.04.2017.
60 84'/;. ) . % riso.
-$ . .136.
#$ .5 812." 150($.0 $ 5 1717

«HP W —& »
/) , 350072, .
) )2

.1 +7(918) 41-50-571
e-mail: id.yug2016@gmail.com
" s www.id-yug. m



