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Technogenic desertification of the earth due to pollution with petroleum and petroleum products
Abdibattayeva M., Umbetbekov A., Satarbayeva A., Asanova G.

Annotation. Soil is a special natural formation, possessing a number of properties characteristic of living and inanimate nature. The productivity of the green cover depends on the condition and fertility of soils. The article thoroughly analyzes the transformation of natural ecosystems into anthropogenic desert due to soil contamination with oil and oil products. Also, sources of chemical soil contamination and the state of the soil cover at various oil and gas deposits.  

The main characteristics of the composition of oil, determining its effect on soils and living organisms, and the features of transformation in the biosphere, which depend on the content.

Soil is a resource that is subjected to excessive exploitation and pollution. For the restoration of 2-2.5 centimeters of soil, 300 to 1000 years are needed. The period of restoration (self-cultivation) of soils contaminated with oil ranges from 1-2 to 10-15 years or more. Restoration of disturbed soil cover requires a long time and large investments. The results of studying the ways of removing dangerous oil-containing effluents are given, and it is proposed to use photochemical processes to solve the problems of man-caused contamination of oil and oil products with oil and oil products, which are able to decompose even the most persistent polycyclic hydrocarbons in a few hours and photothermal methods for purification with extraction of the hydrocarbon part from the soil. 
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Аннотация. Почва представляет собой особое природное образование, обладающее рядом свойств, свойственных живой и неживой природе. От состояния и плодородия почв зависит продуктивность зеленого покрова. В статье всесторонно сделан анализ на превращение природных экосистем в техногенную пустыню за счет загрязнения почвы нефтью и нефтепродуктами. Также показаны источники химического загрязнения почвы и состояние почвенного покрова на разных месторождениях нефтегазодобычи. 

Приведены основные характеристики состава нефти, определяющие ее влияние на почвы и живые организмы, и особенности трансформации в биосфере, которая зависят от содержания.

Почва – ресурс, подвергающийся чрезмерной эксплуатации и загрязнению. Для восстановления 2-2,5 сантиметров слоя почвы необходимо от 300 до 1000 лет. Срок восстановления (саморекультивации) почв, загрязненных нефтью, составляет от 1-2 до 10-15 и более лет. Восстановление нарушенного почвенного покрова требует длительного времени и больших капиталовложений. Даны результаты изучения способов удаления опасных нефтесодержащих стоков, для решения  проблем техногенного загрязнения повчы нефтью и нефтепродуктами предложены использовать фотохимические процессы, которые способны разлагать даже наиболее стойкие полициклические УВ за несколько часов и фототермические способы при очистке с извлечением углеводородной части от почвы.
Ключевые слова: деградация почвы, техногенное опустынивание, нефтяные загрязнители, рекультивация земель, очистка почвы.
Аннотация. Топырақ тірі және тірі емес табиғатқа тән бірқатар қасиеттері бар ерекше табиғи түзілім блоып табылады. Жасыл  жабынның өнімділігі осы топырақтың күйі мен құнарлығынан тәуелді. Мақалада мұнай және мұнай өнімдерімен топырақтың ластануы есебінен табиғи экожүйелердің техногенді шөлге айналуына жан-жақты талдау жасалған. Сонымен қатар топырақты химиялық ластаушы көздер мен мұнай мен газ өндіретін кен орындарындағы  топырақ жамылғысының күйі көрсетілген.

Келтірілген  мұнай құрамының негізгі сипаттамалары   топырақ пен тірі ағзаларға ықпалын, биосферадағы трансформациялану ерекшеліктерін  анықтайды.   

Топырақ – асыра көп пайдаланылуға және ластануға ұшыраған ресурс. Топырақтың 2-2,5 см қабаты қалпына келу үшін 300 жылдан 1000 жылға дейінгі уақыт керек.  Мұнаймен ластанған топырақтың  қайта қалпына келу мерзімі (өзін- өзі культивациялау)  1-2 жылдан бастап 10-15 жылды, тіпті 100-ден аса жылды құрайды. Бұзылған  топырақ жамылғысын қалпына келтіру ұзақ уақыт пен көп қаражатты талап етеді. 

Мақалада құрамында мұнай бар қауіпті ағынды суларды жою тәсілдерін  зерттеу нәтижелері берілген. Топырақтың мұнай және мұнай өнімдерімен техногенді ластану мәселелерін шешу  үшін  фотохимиялық үдерістерді қолдану ұсынылған. Ондай үдерістер анағұрлым тұрақты  полициклды көмірсутектерді  бірнеше сағат ішінде  ыдыратуға, топырақтан көмірсутекті бөлігін тазартуға  қабілетті.  

Кілт сөздері: топырақ деградациясы, техногендік шөлге айналу,  жерді рекультивациялау, мұнайды ластағышар,  топырақты тазарту. 
In all width natural and landscape zones of the planet it is possible to observe existence in different extent of processes of degradation of natural components. 

Degradation of soils and soil cover, soil biota, plant cover in many areas is so high that so-called technogenic deserts began to appear, that is territories which are completely deprived of live vegetation (the dry dead wood sometimes remains), and partially and soils; the subsequent erosion bares bares the soil the forming and rocky breeds [1]. Such technogenic deserts are recorded in regions of an arrangement of a number of large industrial plants (Soil environmental monitoring..., 1994). Decrease or destruction of biological capacity of the earth which finally can lead to desert conditions is connected with irrational use by the person of natural resources of arid and seven-arid territories.

B.G. Rozanov (1981) gives the main attention during the determining and assessment of desertification to irreversible change towards an aridization of a soil cover and an ecosystem in general, i.e. to reduction of ability of geosystem to provide vegetation and other organisms with a productive water supply.

Droughty territories make about one third of land of the globe. Regions of droughty lands are defined by the following quantitative indices:

1) superarid territories — annual rainfall less than 100 mm; there is no vegetation except for ephemeral plants and bushes on courses of water currents; agriculture and livestock production are impossible, except for oases; these are the "real" deserts with the index of aridity 0,03 (the index of aridity - the relation of the average annual sum of rainfall to a potential evapotranspiration);

2) arid territories — annual the draft of 100-200 mm; the poor, rarefied and annual vegetation; agriculture is possible at irrigation, and cattle breeding only nomadic; index of aridity 0,03-0,20;


3) seven-arid territories — annual the draft of 200-400 mm; semidesertic and shrubby vegetation with a faltering cover; perhaps unstable rainfed  agriculture and the developed pasturable livestock production; index of aridity 0,20-0,50.

As superarid territories are already "real" deserts, process of modern anthropogenic desertification intensively progresses in arid and seven-arid regions [2].

Annually 21 million hectares owing to desertification lose the efficiency to full economic inexpediency of their use.

Now in the Areas of Prikaspiy, on plains of Turkmenistan, Uzbekistan, Kazakhstan, Kalmykia, Dagestan, Azerbaijan there were complex environmental problems. Here anthropogenic desertification in different forms and in different degree has affected huge territories. Desertification cause: the irrational use of natural resources exceeding a threshold of ecological sustainability of natural ecosystems which their destruction, often irreversible, consumption of natural resources without care of their reproduction (B.G. Rozanov, 1981) follows.

In Central Asia desertification processes (that is, degradations) have captured extensive sandy, clay plains, mountains and the foothills.

Desertification and drought holds a specific place among the modern global problems of mankind interfering sustainable development of economy that has found reflection in the international document of the UN "The agenda for the 21st century". 

Territories subject to desertification and potentially dangerous concerning desertification, occupy in the world about 52 million km ², and financial losses only from desertification, apart from losses from droughts, are estimated at 42 billion US dollars annually. The phenomenon "desertification" arises owing to irrational use of natural resources of arid lands.

Degradation of soils and, as a result, desertification – the global phenomenon, but in Kazakhstan it is felt most sharply. At us and so more than two thirds of the territory are subject to desertification. The special danger is constituted by quickly growing desertification. Desertification is considered as result of difficult interaction of biological, political, social and economic factors [3].

In the Program of the UN for the environment (UNEP) desertification or an aridization of the soil is called "one of the most serious world problems of the environment". Really, this very terrible natural and anthropogenic phenomenon which is gradually covering extensive territories of continents of the planet is a difficult and various complex of processes of reduction of moisture content of extensive territories and the reduction of biological efficiency of the ecological systems "the soil — plants" caused by it. Strong and very strong extent of desertification is fraught with total loss of vital capacity of the large territory not only for an animal and flora, but also for the population living there. Manifestations of an aridization (from frequent droughts before full desertification) in extensive territories of Africa, Southeast and Southern Asia, a number of the countries of South America extremely aggravate problems of food, forages, waters, fuels, cause profound changes of an ecosystem. The grounds bordering deserts don't maintain loading and turn into deserts that leads to annual loss of thousands of hectares of lands, suitable for agriculture. Process is aggravated also by primitive agriculture, irrational use of pastures and other agricultural grounds, predatory exploitation of vast territories that are cultivated without any crop rotation or soil care.

The increase in the area of deserts and changes happening in ecosystems directly influence conditions of activity of people, worsening them and leading to reduction of production of food, drying of water sources and deterioration of water, population shifts to areas with more favorable conditions. It is confirmed by the researches conducted by scientists of Kazakhstan, Uzbekistan, Turkmenistan and other countries which territories are subject to an aridization and desertification [4].

One of the most important factors of impact of desertification on health of the person is reduction of quantity and change of quality of the waters used for drinking water supply, economic needs, a cattle watering place. The shortage of water forces the population to limit the herd sizes, to reduce water consumption for hygienic needs that carries for itself decline in income of the population and augmentation of cases of a case rate of digestive organs, diffusion of infectious diseases. Desertification process when it comes so far, unfortunately, is almost irreversible.

It is known that at degradation and desertification almost all components of a landscape are mentioned. The strengthened anthropogenic activity can lead to change of separate properties of soils or soil processes in general.

The soil represents the special natural formation having a series of properties, peculiar live and inanimate nature. Formation of the soil – result of process of transformation of a blanket of a lithosphere under complex influence of air, an atmospheric precipitation, winds, solar heat, live organisms. The ability of the soil to provide plants with water and food – fertility – does it by an irreplaceable resource for providing life on Earth. The productivity of the green cover depends on the condition and fertility of soils.

As a result of identification of diagnostic indicators of an aridization and desertification of soils of a steppe zone it will be possible to define extent of desertification. At impact on the soil with light mechanical structure about ½ arable horizons of soils are blown. Soils meet heavy and average mechanical structure in is black terrestrial and chestnut zones. At anthropogenic influence the soil structure and a crust education collapses, the arable horizon of the soil is sprayed and the soil becomes pliable to a wind erosion. In a consequence of a plowing and massive, repeated and long use of the equipment the crust which has appeared on the surface of the soil cracks that characterizes weak extent of desertification. As a result of misuse of land resources in various natural zones and landscapes at irrigation, an drying out  of small lakes and reservoirs, an aridization there is an increase in the area of the salted (again salted) soils – saline soils and salt soils. The soil with heavy mechanical structure undergoes strong extent of desertification where poor takyra are formed [5].

According to official figures, the area of desertification in Kazakhstan is 179,9 million hectares or 66% of the territory of the republic. Treat number of the main reasons leading to desertification and adverse ecological changes: mass plowing of soils (including lungs nepakhotno suitable) during development of virgin lands, a repasture and failure of pastures, deterioration in composition of their herbage, secondary salinization of soils at irrigation. Also there is a cutting of wood and shrubby vegetation along with annually repeating wildfires (especially in the former Semipalatinsk region) and also chemical pollution of the soil [4]. 
Local and regional chemical pollution of soils is observed near the cities and the industrial enterprises, open-cast minings of minerals. Such pollution of technogenic type for the long period brings a soil cover out of use, sharply reduces biological efficiency of the soil, even results in unfitness to the use of the vegetation which is grown up on her that is characteristic to very strong desertification.

Local pollution of the soil are connected most often with oil spills and oil products at damage of pipelines and their leaks through thinnesses in the equipment. Pollution of big squares is possible when spouting oil.

Also main sources of chemical pollution of a soil cover are: 

- infiltration of household and technological waste; 

- accumulation of products of combustion of fuel and lubricants of motor transport, drilling and diesel rigs;  

- infiltration and emergency spill of reagents from barns with boring and grouting solutions; 

- infiltration and emergency floods bedded and sewage; 

- non-staff and emergency oil spills from the mouth of wells. The main pollutants during the drilling and test of wells are boring solutions, flushing liquids, reagents for impact on layer, cements, production waste, household, technical garbage and so forth. The dominating group of chemical pollution will be oil, the gas accompanying her, the waste and underground mineralized waters. Active change of structure of a soil cover due to secondary salinization, petrochemical pollution and accumulation of heavy metals in soils will be observed at the same time. Finally technogenic soil areas with absolutely other geochemical properties not typical for zone soils with abnormal, at the beginning aggressive properties will be created  [6].

The problem of a detoxication, cleaning and restoration of properties and fertility of the soils polluted by oil and oil products for the purpose of prevention of degradation of the soil is important and the most relevant now.

In our country more than 70 million tons of crude oil are annually extracted, oil-and-gas areas include 172 oil fields from which more than 80 – in development. Such intensification of production and oil refining is followed by production environmental pollution. As a result properties of the soil change, there is her salinization. Contaminated land are removed from an agricultural turn as unsuitable. Also there is a pollution of the water environment oil and oil products [7].

The problem of cleaning and restoration of the broken ecosystems is extremely relevant. Forces of scientists and institutes in many countries of the world are directed to the solution of these tasks. 

The enterprises of an oil and gas complex of the republic occupy one of the leading places in pollution of soils with various chemical compounds.

Now oil and oil products are recognized as priority pollutants of the environment. On extent of influence on the environment the oil-extracting enterprises are included into ten the most dangerous. Regions of petro gas of production are concentrated in the West and the southwest of Kazakhstan – in the West Kazakhstan, Aktyubinsk, Atyrau, Mangystau, Kyzylorda regions.

Now increase in speeds and volumes of oil and gas production is characteristic of many oil and gas bearing basins. It is reached or due to introduction to development of new fields, or, especially for the old developed pools, due to additional exploration of old fields or use of technologies of increase in oil recovery of layers. Considerable, often uncontrollable increase of anthropogenic loading within all pool or its separate parts with irreversible ecological consequences is result of it.

One of the main sources of pollution of soils are dumpings of oil into earth barns, oil spills and water oil mixture at ruptures of pipelines, leak of oil on the Earth's surface at accident, oil production and production of repair of wells. Practice of combustion of associated gas in torches also causes significant ecological and economic damage. The raised thermal background and acidulation of components of the environment around fields at combustion of gas exert negative impact on the soil, vegetation, fauna of areas, adjacent to oil complexes, making "contribution" to increase in greenhouse effect.

At investigation and operation of fields of hydrocarbons around each drilling rig there is a destruction of vegetation for 70-80% in a radius of 500 - 800 meters [7].

According to information published by PROON Kazakhstan in the review "The environment and sustainable development in Kazakhstan", technogenic pollution of lands in the form of a zamazuchennost of the soil is allowed in the Atyrau region on the area more than 1,3 million hectares, on some oil fields it reaches thickness of 10 meters???.

Intensive development of a petrocomplex leads to destruction of natural ecological balance of the earth. Studying of a soil cover on different fields of the Atyrau region has shown that influence of oil and oil products leads to changes of physical and chemical and chemical properties of the soil. So on fields Zhanatalap and S. Balgimbayev transformation of meadow seaside soils to technogenic and saline soils and saline soils is established. On strongly broken sites the carbonate and illuvial horizon is bared, takyrovidny and takyrny surfaces are formed, salinization processes amplify [3].

In the Southwest of the Atyrau region the oil processing branch is developed for 65,9%. The economic environment around a research favourably differs from conditions of the majority of the rural areas of Kazakhstan due to active work of production and oil refining. At a research of pollution of a soil cover in the territory of settlements and on sites between them the research on the content of heavy metals is conducted. At the same time, pollution of territories of settlements heavy metals which could be connected with activity of Tengizshevroil LLP isn't revealed. The only factor which could be considered as potential and hazardous to health, pollution of a soil cover cadmium which is observed almost everywhere is: in the industrial focused Sarykamys as well as in rural Akkiiztogaye, and in Kulsary. Possibly, this pollution has the nature of regional natural anomaly. Content of heavy metals in quarrels - special type of salty lakes is separately studied. Features of composition of dust in premises of settlements are for the first time studied. The highest content of oil and oil products in the soil of the Kulsarinsky field, apparently, can be explained with the fact that they in old deposits of the polluted soils are created dense bituminous bark which are impenetrable for roots of plants and microorganisms. In the territory of an oil field oil lakes (oil barns) are formed, the soil of the extensive areas of the field mixed with oil forms oil slimes. On the majority of sites the soil layer is impregnated with crude oil, thickness of an oil-contaminated layer in places reaches 10 m. In the territory of the Kulsarinsky field the soil and vegetable cover is strongly broken and processes of deflation of the soil are noted. As a result of radiological researches near Sarykamys and Kulsara radioactive anomalies are found, with radiation levels norms are 5-10 times higher. These potential and dangerous sites of the territory are connected, most likely, with the industrial activity taking place in the last decades (20-25 years ago) and stopped long before the beginning of work of foreign investors in the region [8].

Oil significantly differs from other pollutants on the nature of impact on natural systems. Oil doesn't possess strictly certain chemical composition. This concept includes a set of kinds of resinous and carbon systems which properties can differ significantly from each other.

Oil is the liquid natural solution consisting of a large number of hydrocarbons of a various structure and high-molecular resinous асфальтеновых substances. In him a quantity of water, salts, minerals is dissolved. Oil of all fields of the world distinguishes, on the one hand, a huge variety of types, with another – unity of its structure and structure, similarity in some parameters.

At oil pollution three groups of ecological factors closely interact: 1) complexity, unique weed a komponentnost of the composition of oil which is in process of continuous change; 2) complexity, heterogeneity of structure and structure of any ecosystem, being in process of continuous development and change; 3) variety and variability of external factors under the influence of which there is an ecosystem: temperature, pressure, humidity, condition of the atmosphere, hydrosphere, etc. [9].

The main characteristics of composition of oil defining her influence on soils and live organisms and features of transformation in the biosphere depend on contents: 1) easy fraction; 2) cyclic hydrocarbons; 3) solid paraffin; 4) pitches and asphaltenes; 5) sulfurs.

Easy fraction where the simplest enter on a structure and low-molecular methane (alkanes), naphthenic (cycloparaffin) and aromatic hydrocarbons – the most mobile part of oil. The most part of easy fraction is made by methane hydrocarbons (alkanes) with number of carbon C5 atoms – C11 (a pentane, hexane, heptane, an octane, nonane, the dean, undecan). Normal (unbranched) alkanes make in this fraction 50 – 70%. Methane hydrocarbons have strong toxic effect on live organisms, being in soils, water or air environments. These hydrocarbons it is better than a rastvorima in water, easily get into cages of organisms through membranes [10].

Content of solid methane hydrocarbons (paraffin) in oil – the important characteristic when studying oil spills on soils. Solid paraffin isn't toxic for live organisms, but thanks to high temperatures of hardening (+ 180C and above) and in the conditions of the land surface it passes solubilities in oil (+ 400C) into a firm state, depriving mobility oil [11].

As a part of oil treat cyclic hydrocarbons naphthenic (cycloalkanes) and aromatic hydrocarbons (arenas) [5.6]. Content of aromatic hydrocarbons in oil changes from 5 to 55%, most often from 20 to 40%. The bulk of aromatic structures is made by multinuclear hydrocarbons – benzene homologs [5].

Aromatic hydrocarbons - the most toxic components of oil. In concentration of only 1% in water they kill all water plants; the oil containing 38% of aromatic hydrocarbons considerably oppresses growth of the higher plants. Multinuclear hydrocarbons – make faster toxic impact on organisms, than polycyclic hydrocarbons [6].

Pitches represent viscous mazepodobny substances, they contain more hydrogen less carbon, than in asphaltenes. Asphaltenes represent products of condensation of 2-3 molecular pitches. These are solid substances, not soluble in low-molecular hydrocarbons [7]. Pitches and asphaltenes contain the main part of minerals of oil, including almost all metals. The general maintenance of minerals in oil – the 100-th and tenth shares of percent. From ecological positions minerals of oil can be divided into two groups: nontoxical and toxic [6].

Researches have established the main features of transformation of soils at oil pollution. Processes of degradation of pollutants in soils it is carried out against the background of their active interaction with a soil weight. It leads to the directed change of properties of the soils accepting technogenic streams interfaced to changes of the chemical composition of the introduced substances. Transformation of the petropolluted soils to local biochemical conditions also changes not only in time, but also in space [8,9].

Treatment by oil of soil weight leads to active changes in the chemical composition, properties and structure of soils. First of all, it affects the humic horizon: the amount of carbon in him sharply increases, but bituminous substance considerably worsens property of soils as nutritious substratum for plants. In the soil changes of oxidation-reduction conditions, increase in mobility of humic components from a number of minerals are observed. If a source of pollution is the operational well, then considerable transformation of soils results from salinization by the reservoir waters accompanying oil. All this attracts deterioration in a condition of vegetation, falling of efficiency of lands.

Oil pollution of the soil leads to profound changes of all properties of the soil therefore its fertility is broken. This deterioration in water-air, physical and chemical properties of the soil, her absorbing ability and also decrease in maintenance of elements of mineral food of plants. Data of the conducted researches show that about 40 - 50% of chemical pollutants remain in the soil. Their remains connect to a humus. The analysis of data of literature has shown that from oil spill in the soil the humus is lost that does the soil dead and the fertility is restored only in several years after pollution of the soil [10].

At low viscosity oil has ability to cover with the thinnest film considerable sites of the land surface and exerts impact on the oxygen mode of blankets.

At saturation of the soil lowering of the level of phytase activity of the soil happens oil that causes delay of a mineralization phosphorus of organic compounds. Thereof the content of mobile phosphorus decreases and some accumulation phosphorus of organic compounds in the soil is observed. All this negatively influences intensity of microbiological and biochemical processes of self-cleaning of the soil. The soil is enriched with carbon sulfur, number anaerobic and a dispute of the forming microorganisms increases in it.

Results of researches have shown that pollution is humus oil-field sewage turns, at an initial stage, an ecosystem into the technogenic desert. Here full death of vegetation, total disappearance of mesofauna, sharp decrease in number of small arthropods and biological activity of microflora is noted.

Big danger represent transfer of oil with thawed snow and also her ability to migration in a soil profile. At considerable extent of pollution there is an ecological disruption which is shown in change the soil of educational processes and centuries of the developing biocenoses. In certain cases these changes lead to irreversible consequences - death of a vegetable cover, soil microorganisms, etc. [5].
The soil – the resource which is exposed to overexploitation and pollution. Restoration of 2-2,5 centimeters of a layer of earth requires from 300 to 1000 years. The term of restoration (self-recultivation) of the soils polluted by oil is from 1-2 to 10-15 and more years.
Restoration of the broken soil cover demands a long time and big investments of the capital.

The main and most labor-consuming task of recultivation of the lands freed from drilling rigs, removal of the remains of cuttings breed, boring solutions, sewage, etc. In the course of drilling waste usually stores in earth barns with earth bunding. Depth of barns usually of 4-5 m, capacity is about 3000 m3 (three barns on prospecting and two on operational squares). Barns connect gravel filters or drain tubes. Around the platform boring construct the ring concreted ditch with drains in a barn and arrange drainage ditches for removal of rain waters.

The remains of boring solutions in earth barns don't dry within several years. It means that filling of barns as a way of recultivation of lands in this case is unacceptable. Several ways of removal of dangerous boring drains have been studied: natural evaporation, heat and chemical treatment, downloading in the absorbing layers, "expression" in narrow trenches, export on fields of evaporation.

The high efficiency has been noted at two last ways.

"Expression" in narrow trenches of contents of barns is used quite widely. The method consists in the following: closely to an earth barn dig several trenches up to 5 m in depth, and then crossing points between trenches and a barn destroy, after filling of trenches with drains cover them with earth. The dense deposit which doesn't follow in a trench remains in an earth barn. After drying he is covered with earth. After filling the earth of barns within several years doesn't harden, and this site is almost not suitable for agricultural use. It is natural that "expression" of contents of a barn in a trench can be applied in those areas where it is allowed by geological conditions.

Export on fields of evaporation assumes creation of specially revetted or concreted barns with a capacity of 15-20 thousand m3. Within two years sewage settles in them. After a sediment the purified water is pumped out and used for various technological needs, and the barn is covered with earth. It is economically expedient to use this way in that case when the distance to fields of evaporation doesn't exceed 30 km. At the same time on fields of evaporation take out only a liquid part of waste, and squeeze out the remained dirt in narrow trenches.

Attempts to use other of the listed ways of removal of drains of earth barns were unsuccessful.

The method of natural evaporation at least is simple and available to a part of the liquid waste filling a sludge depot, but is partially acceptable because of excessive duration. He can be recommended only for a preliminary reclamation of barns.

Heat treatment of drains (burning out of contents of earth barns by means of special installations) is still economically unprofitable. Productivity of this method is insufficiently high (8-10 m3/h evaporate), and fuel consumption big [11].

Downloading in the absorbing horizons one of reliable methods of decrease in environmental pollution by drilling waste. His use at sectional drilling when on one platform many wells are located is especially rational and there is a written-off well suitable for downloading waste. Waste can be downloaded in the deep absorbing horizons which are reliably isolated from a surface and the freshwater horizons. Depth of waste disposal is not less than 800 m. Downloading liquid waste provides the special system of their collecting and accumulation which represents two-section ditches. In the first section (sludge depot) a considerable part of mechanical impurity accumulates. Then liquid waste flows in the second section (an accumulative barn) from which download in the absorbing layers. Despite reliability and economic feasibility, this method use in extremely limited scales.
After removal of drains the reclaimed site is cleaned from construction debris and metal objects, plowed up on depth with which after a covering fertile soil thickness of the cleaned layer would be not less than 0,7 m. Then the site under the act is transferred to the land user [12].

In world practice different methods of weeding and water from petropollution are applied: mechanical, physical and chemical and biological. Not all of them are safe and effective. For the solution of problems of technogenic pollution of a povcha oil and oil products it is possible to use photochemical processes which are capable to decompose even the most resistant polycyclic UV in several hours and photothermal methods when cleaning with extraction of a hydrocarbonic part from the soil.
The question of purification of oily waste is relevant everywhere, however today still there is no effective industrial scheme of their processing though attempts to develop and improve the equipment for cleaning and restoration are carried out by almost all leading producers of the chemical equipment. The first-ever separator stations for purification of oil slimes have been designed and established in Russia. Separators have been intended for purification of oil slimes, but have turned out uneconomical that after every shift it was necessary to sort and exempt working surfaces from pollution. 
Developers of the project have allowed a serious miscalculation: on separators gave raw materials without preliminary preparation and cleaning while it is expedient to use separators only at a final stage of purification of oil slimes. In this regard methods of application of these types of separation haven't found further application. Installations for combustion of oil slime, ground rainfall of sludge collectors and a flotopena worked at other plants within 10‒15 years. Processing of oil slimes was in such a way also uneconomical as in addition to loss of oil there was additional fuel consumption to evaporate water and to maintain working temperature in the furnace. Still it is possible to refer impossibility to make clarification of combustion gases which are formed at combustion of slimes, from oxides of sulfur and nitrogen and also the fact that raw materials needed to be prepared for burning in addition to number of shortcomings of installation (13(.

The improved version of installation for cleaning of oil slime is created by the Swedish company "AlfaLaval". Cleaning is carried out thus: oil slime is overtaken in the tank and left for several days for upholding. The water which appeared on a surface is dropped from the tank in treatment facilities, and the oil phase is directed to installation of "Alfa Laval". At first the oil phase gets to a hydroclone, and then to the two-phase centrifuge in which there is a cleaning from heavy mechanical particles. Further cleaning of oil (from water) is made in a three-phase centrifugal separator (14(. By results of maintenance the unfavourable conclusion is drawn: such installation is suitable only for cleaning of the fresh, again formed oil slimes and, on the contrary, is hardly applicable for cleaning of ground precipitates of sludge collectors. Besides the water received in the course of cleaning is polluted by resistant oil emulsions, and it is impossible to make processing of the mechanical impurity (soil) unloaded from separators from time to time. A defect it is possible to read also that for corrupting of resistant oil emulsions and achievement of higher rates of cleaning chemical reagents-deemulgatory are not used (15(.

Installation for purification of oil slime of the German producer "KHD" is offered several enterprises of oil-extracting branch. The initial stage of cleaning on this installation is that oil slime is pumped in capacity. From this capacity the oil phase is overtaken on the three-phase centrifuge where oil slime is divided into components: oil, water and mechanical impurity — under the influence of centrifugal forces. To increase efficiency of cleaning before loading oil slime into the centrifuge, it is processed chemical reagent. This installation has following shortcomings: in order that the content of oil in the oil slime given on installation was not less than 70%, it is necessary to provide high extent of division in capacity, otherwise the purified oil will contain high percent of water. Unlike a centrifugal three-phase separator process of cleaning on the centrifuge isn't carried out automatically (16(. The KHD installation can also purify only freshly formed oil slimes and isn't suitable for cleaning of deep rainfall of sludge collectors. Processing of oil slimes with use of centrifuges demands large numbers of the electric power for ensuring division of oil from other components. Along with centrifuges use tape filter presses. However such equipment allows to divide soil and water only. In the received soil there are from 20 to 30% of hydrocarbons (17(.
The method of cleaning of oil waste developed by the American company "Bogart Environmental Services" successfully works already several years at fields in Kuwait. This method allows to purify sandy soil from oil spills after accidents. For this purpose the polluted soil is taken out and form in high (to 10 meters) burta. Under a body weight of soil oil is wrung out. After that she is directed for cleaning to the centrifuge. Soil is dissolved with water to humidity of 95% and transported to capacities where there is a process of biological destruction of hydrocarbons. Use of the equipment and the Bogart methods for purification of light soil is connected with certain difficulties. First, it is extremely difficult to create such soil in burta. So, soil is exposed to biological cleaning practically without office of free oil, but microbiological methods are effective only at concentration of hydrocarbons no more than 15%. We will note also that for ensuring effective work of microbiological strains it is required to dilute soil with clear water. The need for a pure large number and significant increase in time of cleaning also is added to minuses of this method (18(.
It is necessary to remember that microorganisms contain toxic elements and connections. The volume of microorganisms which are removed together with the purified soil is directly proportional volume at the food (hydrocarbons) brought in soil. The more hydrocarbons gets on biodestruction, the bigger amount of excess biomass will be received following the results of cleaning process. Clarification of soil with the high content of hydrocarbons can lead to increase in number of the harmful elements which are contained in cages that can lead to biological environmental pollution (19(.
For maintenance of process of biodestruction at biological cleaning it is necessary to update the large volume of biomass. For this purpose on grounds install reactors for production of such biomass. It is connected with additional costs of nutrient medium and additives, for biomass cultivation. To reduce amount of biomass, apply enzymes, their cost leads to rise in price of technology.

Scientific novelty of work consist in use of different types of heliodesigns during the processing and utilization of the oily waste providing the maximum release of hydrocarbons from oil waste without prejudice to their chemical structure, at photolytic ozonization and photocatalytic oxidation of the oil-containing sewage providing increase in speed of oxidation of organic molecules by 100‒10000 times and at production of the modern composite construction materials providing an intensification of processes of curing. Besides, different types of heliodesigns have the following advantages:


- organic obtaining thermal energy;


- total absence of emissions of greenhouse gases;


- universality of application, simplicity of a design and low weight, mobility during the work, the modular principle of set of power and high reliability;


- return of oil from oil slime in a turn in the raw is provided;


- a minimum of petroimpurity in the firm rest owing to what the possibility of use of a firm phase for receiving modern composite construction material is provided;


- content of oil at the level of 1,5‒2,5% in a water phase that allows to carry out photochemical clarification with use of ozonic technology (20(.

The created heliocomplex is intended for processing of oily waste and purification of oil-containing waste water of the oil-extracting and petrochemical industry and also other enterprises connected with use of processes of processing of industrial wastes.

Authors of the project have created the heliodevice and the way of processing of oily waste with receiving oil products is developed. The technology is approved on oily waste of the oil-extracting enterprises of the Atyrau region. Semi-industrial development of the heliodevice with receiving industrial samples of oil products and the purified soil, from the subsequent utilization they at production of modern composite construction material are planned to be carried out in the created heliocomplex (21(.

All shortcomings revealed in the above-stated technologies of processing of oil waste of various firms can be eliminated by means of the created heliocomplex within the offered way. The offered effective scheme of processing of oily waste in a heliocomplex works as follows. Oily waste comes to a heliocomplex, passes through a sieve and further goes to the heliodevice with the concentrating elements which is intended for division of an organic and mineral phase and water (22(. The organic phase, i.e. industrial sample of oil products, goes to the shop of preparation of oil, the mineral phase with insignificant amount of oil is used as cleared soil when receiving the modern composition construction material. In the offered diagram of processing of oily waste the oil hardly extracted from a subsoil instead of burning which pollutes combustion gases the environment in addition turns out. In cleared or released soil there is the significant amount of hydrocarbons, and soil contains in our case only 7‒8% of oil which on the molecular mass is brought closer to bitumen. The water containing resistant oil emulsions goes for implementation of photochemical cleaning using ozonic technology. The received ozone in the photochemical reactor is used at photolytic ozonization, photocatalytic oxidation in a complex with ultra-violet processing of water. At simultaneous influence of ultra-violet light and oxidizer (ozone) the speed of oxidation of organic molecules increases in hundreds and tens of thousands of times in comparison with serial use of light and ozone. At the same time there is a complex oxidation ("burning"), up to a 100% mineralization, practically any organic compounds. Receiving modern composite construction material from the purified soil on the basis of the developed optimum structure is carried out in the heliocamera which is intended for an intensification of processes of curing (23(. 
The received results show that the way of cleaning of oil contaminated soils, safe for the environment, soil and oil slimes is developed. This way solves an important environmental problem of cleaning of neftezagryazneny soils, soil and oil slimes, promotes restoration and prevention of degradation of natural complexes, reduces pollution of a soil layer and reservoirs. It will allow to utilize oil barns - and sludge collectors in all oil-extracting regions with use of solar energy.

Thus, this way of cleaning of the petropolluted soils, soil and oil slimes adequately will provide, at the maximum use of solar energy, decrease in level of negative impact of pollutants on the environment.
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