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drilling for oil and gas is environmentally hazardous. distinctive features of the 
impact of the drilling process are high intensity and short duration of the formation of 
considerable technogenic load on the objects of hydro - and lithosphere, which often 
exceeds the threshold load and thereby lead to negative consequences.

drilling waste represent a heterogeneous chemical composition of complex 
multicomponent mixtures of substances with diverse physico-chemical and toxicological 
properties. elevated compared to the background content of heavy metals occurs as a 
result of the introduction of drilling fluids barite with admixtures of metals and some of 
the components containing iron and chromium. environmental pollution occurs as a 
result of migration of harmful substances. 

due to the complex composition of the drilling mud as the choice of method of 
treatment is difficult.

The drilling waste management system should take into account the legal requirements 
for the storage and disposal of drilling waste. This is to reduce the level of environmental 
pollution and improve the health of regions and cities with an unfavorable environmental 
situation through technical re-equipment and the requirements for the introduction of 
the best available and promising technologies for the disposal of drilling waste.

waste generated during the drilling process, accumulate and are stored directly in 
earthen pit (mud-settling sump) arranged in the mine-real or artificial soil, or disposed 
of in specialized landfills.

Often enterprises are forced to accumulate waste and to pay for storage on its territory 
because of the short of landfills intended to receive waste under consideration, and the 
deficiency of installations for their utilization.

All of the methods and technologies of disposal/recycling have certain advantages 
and disadvantages. when choosing a methodological approach is required to objectively 
consider a number of factors:

the level of oil pollution and other environmental factors;•	
climatic conditions;•	
the time required for the implementation of the technology;•	
the availability and cost of special equipment and the total cost method.•	
reliability and maintenance;•	
the data required for full recovery;•	
security;•	
public opinion.•	
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The choice of method of disposal of drilling waste is produced in each case depending 
on the extent of hazardous waste and regional climatic features.

The main areas of waste drilling include: burial, thermal, biological, chemical and 
physicochemical neutralization.

currently in production sphere penetrates thermal technologies of waste disposal. 
Thermal disposal of drill cuttings requires expensive equipment, especially when it 
comes to foreign models.

The use of waste is an activity connected with waste management, including waste 
appearing at the last stage of the life cycle of any object aimed at the production of a 
secondary marketable products, works (services) or receipt of energy, taking into account 
material and energy efficiency, environmental requirements and security.

The choice of method of disposal of drilling waste is produced in each case depending 
on the extent of hazardous waste and regional climatic features.

Preference technologies for the disposal of drill cuttings shall be based on the review 
and evaluation of technological alternatives and selecting the most suitable variant for 
a given project or investment strategy, as well as socio-economic and environmental 
conditions. 

The choice of methods of treating waste drilling should be determined by the classifier 
drilling waste subject to the handling of drilling waste. The task of processing drilling 
waste must be comprehensive basis using the best available technologies.

On the basis of the analysis of the results of multi-criteria evaluation of technologies 
and managerial solutions we have proposed organizational and technological model for 
waste management drilling.

The model itself algorithmic approach is the basis for the development of 
organizational and technical solutions to minimize environmental charges and costs for 
the construction and operation of wells and increase efficiency applicable for managerial 
decision-making.

concentratIon of gallIum In cyclIng alkalIne 
SolutIonS of alumIna productIon from alunIteS
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Alunite raw materials used for alumina production are complex. it contains a number 
of important rare and scattered elements: ga, v, rb and etc. large volumes of aluminium 
production make the associated extraction of these elements a problem of current 
concern in complex processing raw material. considering relatively low concentrations 
of gallium in technological solutions, we subjected the alunite to a repeated leaching 
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Providing high-quality water purification in water supply and sanitation systems is 
currently one of the priority issues in the russian federation. Pollution adversely affects 
natural sources of fresh water, which fact, in its turn, has a negative impact on human 
health. 

currently, many methods are available for cleaning sewage and polluted surface waters. 
in connection with implementation of circulating water systems, use of physical and 
chemical methods in sewage treatment significantly increases.  

major techniques of the kind are: flotation; adsorption; centrifugation; ion exchange 
and electrochemical treatment; hyperfiltration; neutralization; extraction; evaporation; 
distillation; and crystallization. 

however, choice of specific water treatment method requires identification of pollutants 
in treated wastewater.

luminescent methods are the most sensitive techniques for substance identification. 
This is vitally important for trace concentration substance analysis of aqueous solutions. 
luminescent methods are very promising for determining such eco-toxicants, as polycyclic 
aromatic hydrocarbons (PAhs) in aquatic environment.

An effective way for intensification of molecular emissive processes is luminophore 
immobilization on solid substrate. The solid-substrate luminescence method (ssl) is based 
on this phenomenon. 

sorption of luminophores is performed on various matrices, and the most widespread of 
those is represented by cellulose matrix.

at 800 c using the same 10% alkali solution. when leaching crude alunite, gallium 
is fully leached along with aluminium, and with the formation of alkaline solution, 
concentration of gallium in it increases (from 2,36 mg/l to 92 mg/l)

The liberation of gallium from cycling aluminate solutions was carried out by fractional 
carbonization. Aluminate mother liquor was subjected to fractional carbonization. 90% 
of alumina is deposited in the first fraction of carbonization, wherein gallium was hardly 
deposited. The precipitate was separated by filtration. The solution obtained after the 
first carbonization is subjected to a secondary carbonization till complete precipitation 
of the remaining aluminium and total gallium. This mixture of aluminium and gallium 
hydroxides is dissolved in acid and is directed to the extraction for extracting gallium. 
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The objective of this study was a comparison of different luminescence–based methods 
used for determining PAhs in aqueous media in order to provide follow-up treatment of 
wastewaters and natural polluted waters.

sorption concentration in conjunction with measuring analytical signal on the 
sorbent surface enables lowering detection limit of the test components by several orders 
of magnitude. using modified sorbents allows increasing the efficiency of sorption 
concentration.

Pyrene sorption from aqueous micellar solutions facilitates concentrating the analyte 
in sorbent surface layer.

we conducted the analysis of PAhs fluorescence spectra in the surfactant-modified 
cellulose matrix. based on our results, PAhs fluorescence intensities versus surfactant 
concentration values in the solution were plotted. 

maximum PAhs fluorescence signals were observed near critical micelle concentration 
(cmc) of the surfactant.

we observed linear dependence of PAhs fluorescence intensity from PAhs 
concentration in solutions. 

The solid-substrate luminescence method can be recommended for use in various 
analytical laboratories for controlling PAh content in aquatic environment.

Our study was supported by the federal grant no. 5.3922.2017/As of the russian 
federation ministry of education.

StrategIc plannIng of regIon development 

Maikop State Technological University, Republic of Adygea, Russia

E.K. Tkhakushinov

The dynamic of institutional structure of state, complicated transformational changes 
in the economy determine the processes of impact of instability on functioning of social-
economic systems of various levels including a regional level.  Therefore, the issues of 
improving the system of administration and management technologies, considering the 
characteristic of the processes of decentralization, extending the rights of the regions, 
appearance of qualitative new objects of management has acquired a special actuality.  

regionalization of economy urges search of new approaches to management of 
economy of a region and an enterprise.    modern state of regional administration do 
not provide complete implementation  of main objectives, meaning also the efficiency of 
functioning the whole network of social-economic structures, which is dealt, first of all, 
with a poor scientific compound in the total characteristic of processes of planning and 
management of regional economy.   

A scientific approach to elaborating of regional management suggests realization of 
principles of systematicality, complexity, development of analytical and normative models 
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for managing social-economic systems. depending on how rationally the management 
process is built up, the effectivity of distribution of human, material, financial and 
natural is measured. 

The effectivity of the system of managing a regional economy is defined by the ability 
to solve most acute problems of social and economic development. Thus, the task of the 
management is to consequently remove the causes of crises, at the same time working 
with the mechanisms for stable and dynamic development. it is impossible to solve this 
task without scientific analysis of the modern situation and the elements of scientific 
prognosis,

Therefore, to ensure effective management of social-economic processes in a region 
it is necessary to develop a longtime plan of activities, which enable to combine 
different elements of state economic policy with resourcal and financial potentials of the 
region relying on modern, evidently based methodsand technologies.  Among primary 
conditions determining positive processes in russian economy there are extending of 
self-financing and enhancing of the role of regions in the processes of development 
of an economic complex. in the conditions of transformational processes, that are 
characteristic of modern stage of economic development, the study of problems of 
regional administration becomes even more actual. 

trendS In the development of the buIldIng 
materIalS InduStry

 Irkutsk national research technical university, Irkutsk, Russia

N.A. Tolmacheva
E.V. Zelinskaia
A.V. Kurina
N.E. Garashchenko
A.A. Garashchenko

The strategy for the building materials industry development 
for the period until 2020, approved by Order no. 262 of the ministry of regional 
development of the russian federation in 30.05.2011, sets the task of intensifying 
scientific research in the resource saving, waste processing and the environmentally safe 
construction products release spheres.

Thus, using environmentally friendly building materials that do not have a negative 
impact on human health and the environment in the construction and finishing is the 
most important factor in home environmental safety ensuring.

Almost every day new modern materials appear on the construction market. most of 
them are not of natural origin, but products of new technologies and synthetic substances 
use. in the building materials production chemicals, which serve as additives in the 
building materials manufacture, giving them new properties, extending the lifetime, 
improving the appearance, are increasingly used.

According to statistics, 75 - 80% of the time we spend in the premises, so the degree 
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of safety of everything that surrounds us, is of great importance for the human health 
preservation.

Any housing is firstly trimmed with building materials, and how safe they will be 
and how this will affect a person’s health depends on the sustainable building materials 
choice.

such materials production should not be accompanied by harmful substances 
emissions for the environment, including for humans. when they are used, they also 
should not emit harmful substances. Their longevity and reliability can not be doubted, 
and old material disposal should fit into natural ecosystems.

materials improvement in the direction of their biopositivity will be carried out 
in accordance with modern trends (recyclable materials application, increase in their 
durability and material consumption reduction) and towards natural reproducible 
materials fuller utilization, new materials creation with specified properties and bio-like 
materials.

At present, the construction of high-quality, comfortable and environmentally 
sound housing, based on environmentally friendly technologies, resource and energy 
conservation, construction materials safe for human health, should become one of the 
main priorities of russia’s economic and environmental policy.

envIronmental Safety reQuIrementS for buIldIng 
materIalS

Irkutsk national research technical university, Irkutsk, Russia

N.A. Tolmacheva
E.V. Zelinskaia
A.V. Kurina
N.E. Garashchenko
A.A. Garashchenko

A truly ecological building material can be called, if it is 
produced by using such technologies that do not harm the 

environment, as well as the company’s personnel, if a minimum of energy is spent for 
manufacturing, if the material can be recycled and reused, the material does not emit 
toxins and has a radioactivity minimum, if after the end of life the material is able to 
completely decompose.

it is clear that such serious requirements can not meet all the building materials 
that are needed for the house construction and finishing. completely environmentally 
friendly, or biopositive, the material can be considered only if it meets the following 
criteria: raw materials ecological compatibility (resources renewability, minimum energy 
consumption during raw materials extraction and preparation); environmentally friendly 
material production technology (minimum energy consumption in the manufacturing 
process, minimal environmental pollution, minimum waste amount); environmentally 
friendly material during operation (materials should not release harmful volatile 
substances into the air, should not be electrified and accumulate static charges on the 



48

surface, should not screen the geomagnetic field of the earth); environmentally friendly 
material disposal at the end of its useful life (reused).

These requirements are satisfied not by many manufactured building materials: wool, 
felts, cork, stone, corals and their derivatives, natural slate, vegetable wallpaper (jute, 
bamboo, reed), biobeton, ekoteplin - a natural linen insulation.

Those materials that are produced as a result of minerals processing can be called 
conditionally environmentally friendly. This may also include those materials which, 
during production, require a minimum of costs: glass, aluminum, clay products.

such material should be used as raw material for other materials or reused (recycling). 
An example of recycling is the use of glass cullet and old glass containers for obtaining 
new glassware. in this case, there is no need for raw materials extraction, transportation 
and preparation, and the glass making process accompanied by harmful emissions is 
eliminated.

in the economy industrialization period and the associated growing urbanization, 
a transition was made to industrial technologies in the construction complex, which 
had a negative impact on the environment and human health. Therefore, in connection 
with the environment state deterioration on the planet, there is an urgent need to 
green the industrial and civil construction in order to maximize the human needs for 
environmentally safe living, taking into account the limited natural and regions and 
cities resource potential.

problemS of waSte dISpoSal oIl productIon 
(Sulfur and paraffInS) In kazakhStan

South Kazakhstan Pedagogical University
South Kazakhstan State University n.a. M.Auezov 
Shymkent, Kazakhstan

G.Z Turebekova
G.Zh Pusurmanova
S.S. Mynzhanova
A.M. Issayev
K.N. Esentaeva
G.S. Sarsenova

in connection with the depletion of light oil reserves, interest in hard-to-extract, high-
viscosity and paraffinic oils has increased in the world. it is known that in kazakhstan more 
than 70% of oil with a high content of paraffins is extracted annually. The collection and 
transportation of such oils poses a number of complex technical problems for the oil industry. 
The chemical composition of oil and its physical properties are closely related to the methods 
of its extraction and transportation. concentration of paraffins, asphaltenes and resins leads 
to an increase in the density and viscosity of oil, changes its colloidal structure and rheological 
characteristics, oil becomes difficult to recover. Paraffin deposits in the downhole zone of 
the reservoir and on the surface of oilfield equipment are one of the major complications 
in the operation of wells, systems for collecting and preparing well production. Paraffin 
deposits reduce the filtration characteristics of the formation, reduce the useful cross-section 
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of the tubing and, as a result, significantly complicate the extraction and transportation 
of oil, increase the power consumption with a mechanized method of production, lead 
to increased wear of the equipment. determination of the regularities of changes in the 
physicochemical properties of paraffinic oils can be used to increase the extraction efficiency, 
to study rheological characteristics, to select the most rational technologies for increasing 
oil recovery, transportation, processing and storage of such oils. for paraffin, there are oils 
with a paraffin content of more than 6%. One of the most important factors affecting the 
conditions of oil production and pumping through oil pipelines and its further storage is 
the component composition of oil, on which its physicochemical and rheological properties 
depend. Therefore, the study of the component composition and physical and chemical 
properties of oil is the basis for optimizing the conditions for the extraction, transportation 
and storage of oil. Paraffinic oils of kazakhstan are viscous in average, they belong to the 
subclass of oils with increased viscosity (35-100 * 10-4 m2 / s), average density (840-880 
kg / m3), belong to the subclass of high paraffin oil (10-20%), low-sulfur (up to 0.5%), 
resinous (8-13%), low-asphaltenic (up to 3%), low in the fraction of nc. 200 ° c (<20%) 
and the average content of the fraction n.c. 300 ° c (25-50%).

Another feature of kazakhstani oil is the high content of sulfur compounds. Oil and 
associated gas of tengiz oil contains about 14% of hydrogen sulphide and mercaptans. in 
kashagan oil, the extraction of which will start at sea, the content of hydrogen sulphide is 
even higher - up to 20 percent. Thus, when oil is extracted in kazakhstan’s fields, there are 
complex environmental problems in storing oil production wastes and their utilization, 
which adversely affect the health of the population and the environment. studies have 
shown that at a distance of up to 70 kilometers the earth became infertile. it is necessary 
to conduct reclamation, remove the top layer, bring the soil and create a “green belt”. 
The main ways of detrimental impact on the environment with open block storage of 
tengiz sulfur are: microbiological oxidation of sulfur with the formation of sulfuric acid; 
sublimation of sulfur; dust formation of elemental sulfur; separation of residual hydrogen 
sulphide from the sulfur block.

Thus, the peculiarities of the chemical composition of kazakhstani oils cause the 
problem not only for its cleaning from paraffinic compounds and sulfur compounds, but 
also a problem of their utilization. in our work, it is proposed to use oil production waste in 
the production of rubber as various ingredients: sulfur in the form of a vulcanizing agent, 
and paraffins in the form of softeners and plasticizers. Paraffin is used in the production of 
rubber: tires, gaskets, conveyor belts, hoses, gloves, toys and many other rubber products. 
rubber and tire production uses micro and macrocrystalline paraffin with a melting point 
of 52 to 74 ° c. Preliminary tests have shown the prospects of using sulfur and paraffins 
in the manufacture of certain types of rubber tires: rubber filler cord compounds and for 
insulation of bead rings. 
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medicinal substances prepared from plant raw materials are 
especially effective in the treatment of chronic diseases, do not cause side effects during 
their use and are not toxic in comparison with synthetic drugs. Probably, therefore, in 
recent years in developed countries, the basic components for the production of medicines 
are natural compounds of plant origin.

in kazakhstan, there are more than 20,000 plant species, 6,000 of which contain 
biologically active substances. Of these six thousand 600 species can be used as a semi-
finished product for the production of medicinal substances.

biologically active substances (bAs) are special chemicals that have a low concentration 
of high biological activity to certain groups of cells. bAs is used in medicine and as a 
preventive maintenance of diseases, and also for maintenance of high-grade vital activity. 
flavones and flavonoids contained in plants are vital substances in the human body, which 
contribute to stimulation of the human immune system. Quercetin is a plant flavonoid 
found in many fruits and vegetables. The main advantage of quercetin is that it is a 
powerful antioxidant that helps fight free radicals that damage cell membranes and dnA 
and cause cell death. The main properties of quercetin are: antiviral; antimicrobial; anti-
inflammatory; antineoplastic; antiallergic. According to studies, quercetin has a strong effect 
on inflammation caused by an elevated content of leukocytes. being one of the powerful 
bioflavonoids, it helps to slow down the aging process and plays an important role in the 
formation of the human immune system, as it reduces oxidative reactions in the body that 
are directly related to poor nutrition, stress level, and toxins on the human body. currently 
used in the industry, the chemical method of obtaining dihydroquercetin has a number of 
disadvantages, chief among which are low yields of the final product, insufficient purity 
and stability of the product obtained. electrochemical reduction of quercetin allows to 
obtain a cleaner product with high yield. The mechanism of electroreduction of quercetin 
at φk  = - 0.95 is established by methods of capacitive measurements and preparative 
electrolysis at a controlled potential of the working electrode. Adsorbed quercetin on the 
lead electrode is reduced to dihydroquercetin.

Our studies have shown the possibility of obtaining quercetin electrochemically using 
voltammetry with a rotating disk electrode. it has been established that quercetin in 
aqueous solutions of h2sO4 is adsorbed on the surface of lead, platinum and copper 
electrodes in a wide range of cathode potentials (φk = - 0.5 - 2.5 v). electrochemical 
measurements: potentiometry, determination of the capacity of the double electrical 
layer, search experiments on the electrochemical synthesis of dihydroquercetin from 
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quercetin make it possible to determine the optimal electrodes for electroreduction and 
electrooxidation, the range of the anode and cathodic current density, ph of the medium, 
the use of inorganic organic solutions of electrolytes to establish the process electrochemical 
synthesis of dihydroquercetin.

The molecular weight was determined by the cryoscopic method in glacial acetic acid. 
The belonging of products to a certain class of connections was revealed in the following 
way. The content of unsaturated -c = c-bonds was determined by gorbach’s micro-
method, carbonyl groups by the method. The quantitative analysis for the methoxy group 
was carried out using the modified zeissel-fibek method. Thin-layer chromatography 
on a non-anchored layer of aluminum dioxide of the ii degree of activity (according 
to brockman) was used both for separation and for identification and quantitative 
determination of substances. The determination of the structure of the obtained substances 
was carried out by removing the ir, nmr and mass spectra. in carrying out biological 
tests, it has been proven that quercetin obtained has a high biological activity.

electrochemIcal SyntheSIS of bIologIcally actIve 
compoundS from plantS In Southern kazakhStan

South Kazakhstan Pedagogical University, Shymkent, Kazakhstan

G.Z. Turebekova
Sh.A. Zhumabayev
N.A. Khakimova
Zh.M. Altybaev
A.S. Begaly
B.Sh. Zhumabaeva 

At the shymkent chemical plant from the plant raw materials, 
medicinal substances are obtained by extraction: morphine, 

codeine, papaverine, etc., and the accompanying alkaloids go to the dump, because some of 
them show toxicity, others are ineffective, and some do not have any physiological activity. 
until now, these by-products are not stored in storage facilities. but the structures of these 
alkaloids make it possible to obtain on their basis the biologically active substances by 
modifying their structure by introducing new functional groups –Oh,- Och3,-Oc2h5,-
nO2

flavones and flavonoids, like alkaloids contained in plants, are chemical compounds 
that are vital for the human body when stimulating the human immune system. based 
on biomedical tests, it has been established that biologically active compounds obtained 
by electrosynthesis have antitumor, platelet, antioxidant properties, as well as P-vitamin 
activity.

The design is a cylindrical glass vessel with thermostating jacket, drain cock and ground 
cap with openings for working electrode, electrolytic key and thermometer. The electrode 
spaces were separated by a glass diaphragm. This design of the electrolytic cell made it 
possible to conduct preliminary polarization of the working electrode for the purpose of 
its electrochemical activity in the same solution. All measurements were carried out at a 
temperature of 25 ± 0.1 ° c and an electric speed of ≈2000 rpm, which was selected on the 
basis of preliminary research data.



52

Platinum, lead and graphite disks with a diameter of φ = 1, 2, 0,8 and 4 mm were 
used as the working electrode. The auxiliary electrode was a platinum platinum with a 
geometric surface of 1 cm2. The potentials of the electrode were measured in acidic 
solutions with respect to mercury-sulfate, and in the alkaline solutions - mercury-oxide 
comparison electrode. multiple cathode-anodic polarization was used, leading to activation 
of the surface. satisfactory recovery was achieved with prolonged anodic polarization and 
when combined with preliminary oxidation of the surface of the electrode by chemical 
oxidants. satisfactory reproducibility was achieved by empirical selection of the electrode 
treatment mode for each particular case. This is because the reproducibility of polarization 
measurements depends on the region of potentials under investigation and, in particular, on 
the nature of the solvent and the electrolyte.

to carry out polarization measurements in aqueous solutions of electrolytes with alkaloid 
additives, the following procedure for preparing a platinum electrode was used: immediately 
before each series of measurements, the electrode was kept for 2 minutes in concentrated 
sulfuric acid and anodically polarized in 10 % h2sO4 of current density 2 ∙ 10-3 A/cm2 for 38 
min. Then, the density was adjusted to the value corresponding to the first measurable point, 
the electrode was washed and immersed in the test solution. for polarization measurements 
in an alcohol medium, a technique for preliminary preparation of the surface of a platinum 
electrode was used: immediately before measurements, the electrode was annealed in the 
oxidizing flame of a gas burner, kept for five minutes in succession in the concentration of 
nitric and sulfuric acids. Then, the electrode was anodically polarized in an aqueous solution 
of h2sO4 (im) for 45 minutes at ia = 2,5 ∙ 10-3 A/cm2. At the end of the polarization, the 
current density was adjusted to the value corresponding to the first measured point, the 
electrode was washed with fresh portions of the corresponding alcohol and immersed in 
the test solution. with this technique of preliminary preparation of the working electrode 
surface, the discrepancies in the potentials in the parallel measurements do not exceed ± 10 
mv. The removal of each polarization curve was carried out in fresh solution. The belonging 
of products to a certain class of connections was revealed in the following way. The content 
of unsaturated -c = c- bonds and carbonyl groups was determined by gorbach’s micro-
method. The quantitative analysis for the methoxy group was performed according to the 
modified zeissel-fibek method

          Thus, based on the results of voltammetric and capacitive studies of the behavior of 
lead, platinum and graphite electrodes in aqueous sulfuric acid solutions in the presence of 
biologically active compounds of alkaloid groups in cathode and graphite electrodes and in 
anode processes, the following conclusion can be drawn: all the alkaloids investigated cause 
the cathode process to be polarized lead, platinum and graphite electrodes in the region 
vk = -0.15 ÷ 1.6 v, which is caused by the adsorption of alkaloids on the surface of the 
electrodes. The effectiveness of the new production method is manifested in the selectivity 
of the process for obtaining valuable biologically active compounds; when using the usual 
technology - the yield of alkaloid mecetin is 20-30% of the total amount of raw materials 
used.
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challengeS for unIverSItIeS In the dIgItal 
economy

European Academy of Natural Sciences, Hanover, Germany
Voronezh State Technical University, Voronezh, Russia

V.G. Tyminskiy
S.A. Kolodyazhny
L.V. Shulgina

numeric (in other cases, electronic, mobile, digital) economy has become a new part of 
the global and the national economy of each country. 

in 1995, the American architect nicholas negroponte made conclusion about the 
transition from processing atoms to processing  bits, and formulated the concept of digital 
economy. in the e-economy can ignore the cost of maintaining the counter, the contents 
of the warehouse, remuneration and social security contributions sellers, window dressing 
- what in trade is called net costs.  Plus a very quick movement of goods anywhere in the 
world.  e-commerce is not only in goods but also with services it companies and with 
companies associated with electronic commerce.

According to the results of the bOc (boston consulting group) survey, russia still has 
a low level of digital economy in comparison with the developed countries, but there is every 
reason to assert that in the near future russia will become one of the leading countries in 
this direction.

The report  of world bank has three theses:
the digital economy is in the making;•	
it is based on the rapid (in geometric progression) distribution of the internet and •	

its programs;
the digital economy will form the best opportunities for a market economy and to •	

smooth out its crises.
The modern global economy shows that there is an uneven development of the electronic 

market in different countries.
expert assessments of the development of countries in the field of digital technologies 

are provided not only by the world bank, but also by bcg, and also by mastercard in 
cooperation with the fletcher school of law and diplomacy, which build country ratings 
on the basis of the digital evolution index 2017. The calculation is based on 4 main 
parameters: consumer demand for digital technologies, the level of supply, the institutional 
environment for digital business and the innovative climate in the state. According to this 
rating, singapore, the united states, great britain, new zealand, estonia, the united Arab 
emirates, Japan, hong kong and israel are recognized as the leading countries among 60 
countries of the world.

lagging and troubled countries - Peru, egypt, Pakistan, greece, south Africa. At the 
same time, russia, india, china, malaysia, kenya, the Philippines, brazil, indonesia, chile, 
colombia and mexico are potential leaders, since the digital economy has good growth 
rates, and the level of digitalization of society is high.

The digitalization of the world requires research in this area. still not identified as the 
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essence and content of the digital economy and methods of its accounting and statistics.
The most general characteristic of the digital economy is the economy based on 

information and computer technologies (ict).
Thus, in a digital economy enabled by electronic payments, electronic banking, 

e-commerce, online games, online music, online movies, e-books, online tourism, online 
advertising. from our point of view, this sector should be included and the currency 
exchange market, forex, working exclusively on the basis of internet connections and 
internet programs, as well as the institutions of the cryptocurrencies that exist solely in 
digital form.

typology of the directions of the digital economy, proposed by rAec is based on 
8 hubs (the hub is the direction of the development of the internet and its subsystems). 
hubs include: society and the state, marketing and Advertising, finance and commerce, 
infrastructure and communication, media and entertainment, cybersecurity, education 
and human resources, start-ups and investment. 

The description of each hub indicates the thoroughness of rAek researchers. but the 
content of the analysis of hubs is somewhat different from the economic analysis as such. in 
other words, there is a need to include subjects related to economic analysis in the curricula 
of the faculties that prepare personnel in the field of informatics, or to include subjects 
related to the digitalization of the economy in the training and retraining programs for 
economists. That is, the time of extensive intersubject communications between informatics 
and economists has come.

it is necessary to develop disciplines related to the digital economy, taking into account 
the prospects of internet technologies for national development.

it is also necessary to agree on research algorithms and the formation of ratings of 
countries in the field of the digital economy, since none of the compilers of such a rating has 
yet submitted their methods, showing only the results.

in addition, efforts should be made to develop a national system for assessing the 
digitalization of society, taking into account internet users and related areas of ict. rAec 
initiated this process, but university employees cannot stand aside from these tasks.

SorptIon methodS In rehabIlItatIon of  
radIoactIvely contamInated landS uSIng 
Surface-modIfIed SorbentS baSed on natural 
alumInoSIlIcateS

Ural Federal University, Ekaterinburg, Russia

A.V. Voronina
M.o. Blinova
V.S. Semenishchev
P.Yu. Sanin

in spite of improved safety measures on nuclear fuel cycle enterprises, infrequent 
radiation accidents may lead to radioactive contamination of spacious areas, water bodies 
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and farming lands. According to assessment of Japan Atomic energy Agency (JAeA) and 
the nuclear safety commission of Japan, approximately 1.1·1016 bq of 137cs and 134cs 
were emitted into atmosphere after fukushima accident in 2011. density of pollution 
by 134cs and 137cs radionuclides in the most contaminated regions of Japan is from 10 
to 1·104 kbq m-2. specific activity of soils varied from 0.1 to 380 kbq kg-1, while those of 
vegetation were 68 to 968 kbq kg-. high density of population in Japan and lack of free 
territories make necessary remediation of radioactively contaminated lands for decreasing 
of radiation hazard and returning of population to abiding places as well as for returning 
of low contaminated soils to farming use. 

Addition of sorption-active substances may be an effective method of remediation of 
soils with the aim of their returning to farming use, if used sorbents will possess affinity to 
natural systems, high selectivity to radionuclides and irreversibility of sorption for strong 
retention of radionuclides and prevention of their migration and transfer through food 
chains. A number of publications suggest using natural aluminosilicates and sorbents 
based on them for remediation of contaminated lands, however, these publications do 
not contain comparative analysis of using of various materials, questions of selectivity and 
reversibility of sorption are also not discussed.

The comparative study of selectivity and reversibility of radiocaesium and radiostrontium 
sorption by natural aluminosilicates (glauconite and clinoptilolite) as well as by modified 
ferrocyanide sorbents, based on these aluminosilicates, is made. The assessment of 
possibility of these sorbents using for remediation of radioactively contaminated 
lands, as a result of radiation accidents (including fukushima accident), with the aim 
of their returning to farming use is also made. it is shown that surface modification of 
aluminosilicates by ferrocyanides allows to increase selectivity of synthesized sorbents 
to caesium in 100-1000 times, to increase sorption capacity, to make caesium sorption 
almost irreversible, meanwhile, selectivity of these sorbents to strontium radionuclides 
remains approximately the same as for natural aluminosilicates. caesium distribution 
coefficient for mixed nickel-potassium ferrocyanide on glauconite is 10(5.0±0.6) ml g-1, static 
exchange capacity (sec) is 63 mg g-1; for mixed nickel-potassium ferrocyanide based 
on clinoptilolite caesium distribution coefficients in various concentration ranges are  
10(7.0±1.0), 10(5.7±0.4) and  10(3.2±0.7) ml g-1, total sec is 500 mg g-1. 

reversibility of sorption of caesium by natural aluminosilicates and ferrocyanide 
sorbents based on aluminosilicates was determined as caesium leaching degrees and 
leaching rates from samples, saturated by radionuclides. caesium leaching by various 
leachants from saturated mixed nickel-potassium ferrocyanide based on clinoptilolite was 
lower than 2%, from saturated mixed nickel-potassium ferrocyanide based on glauconite 
was – 1.5 – 14.6%. 

ferrocyanide sorbents, based on glauconite and clinoptilolite, are recommended for 
remediation of lands, contaminated by caesium as a result of fukushima accident in Japan. 
using of these sorbents will allow decreasing transfer of caesium to agricultural vegetation 
in up to 20 times. 
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