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Technology description of  fuel storage reservoirs cleaning (washing) 

using mobile complex МКО-1000
For surface degreasing process many companies still use detergent compositions that relate to the group of volatile flammable liquids (VFL) – acetone, white spirit, kerosene, gasoline, various dissolvents and other substances. As the use of VFL is characterized by high fire risk, ecological harmfulness and high cost value, most of companies began to use water-soluble technical cleaning agents (TCA) such as caustic soda, soda ash, Labomid, Force, Temp, RIK, ML, MS and other solutions.

Desire to provide necessary cleanliness of washed surfaces leads to considerable increase of heat and power consumption, and harmful vapours. At the same time, fundamental ecological problem – discharge of spent TCA solutions in treating facilities – has not been solved yet. 
Everything mentioned above leads to conclusion that currently used traditional surface treatment processes are harmful for ecology, unefficient, take too much time and cost a lot. High cost value is based on high heat and power inputs, considerable volume of consumed water, requirements to stationary treating facility and mineral oil separation equipment. As a result, replacement of traditional methods with advanced efficient technology which increases surface cleaning quality and provides wasteless process of hydrocarbon compounds separation is of great current importance.

As a result of researches carried out by specialists of “Clean World M” holding company, a wasteless technology for mineral oil and oil products reservoirs, soil and other items cleaning against hydrocarbon (oil) compounds (HCC) and residue was developed. This technology is based on complex use of new scientific developments. Principal technology process consists in hydrocarbon compounds separation from surface using TCAs that have propping action and high demulsifying ability.
The technology is based on the invention made by specialists of “Clean World M” holding company (patent for invention № 2194636 «Method of surface cleaning against hydrocarbon compounds»), which consists in closed cycle of TCA use which forms unstable emulsion with HCC. Technology essence lies in cleaning agent recovery by means of emulsion phase separation to HCC and water solution of TCA.
All known mixtures that can emulsify TCA at first and then demulsify it with phase separation of emulsion components can be used as a TCA. Our company together with NII PAV and defense industrial enterprises developed new TCA modifications that are remarkable for increased demulsifying ability and cleaning degree as compared with analogous cleaning agents. Fuel and cleaning solution recovered as a result of separation do not require additional purification or processing. Thus, it allows to reduce costs considerably and increase technology effeciency.
Surface cleaning by means of the new technology allows to substantially reduce heat and electric energy consumption, shorten processing time and make the process continuous and precise. 

Surface cleaning against HCC consists of the following stages. 

1. TCA water solution prepared in the reservoir of sufficient size is fed to the surface to be cleaned. Physical-chemical surface cleaning takes place. Selected physical cleaning parameters suit for all types of HCC and available reservior stock. They differ only in processing time (from 10 minutes for light oil to 30 minutes for black products) within wide temperature range: + 5 Со to + 60 Со.

2. Obtained emulsion comes into hydraulic cyclone where first rough separation of mechanical admixture from solution takes place.

3. Then emulsion is fed in gravitational labyrinth. In each bend of labyrinth HCC is separated from water solution which is returned to the reservoir. Fuel with residues of TCA water solution is fed in reservoir for final separation. After this procedure the fuel does not contain water and mechanical admixtures any more.
4. Completer purification of fuel and TCA water solution against mechanical admixtures takes place in filtration system.

TCA water solution returns to cleaning cycle, and fuel is transferred to the other technology lines without subsequent processing and purification. Control of TCA water solution concentration (required concentration is determined according to enginnering specification of specific TCA) is carried out by means of well-known electronic pH sensors. Physical and chemical parameters check allows to simplify washing processes of various objects, to optimize it due to high-technology methods of mechanical influence upon dirty surface. 

Cleaning (washing) technology for oil products storage reservoirs is realized in mobile cleaning complex МКО-1000 (patent for invention № 2194632 «Mobile unit for surface cleaning against hydrocarbon compounds»). Complex structure is made as a united module with dimensions similar to 20- and 40-feet railway roll-in-container. It is serviced by three operators including tractor’s driver. Before operation, the complex should be connected to power supply source 380V 22-45kW.

                      First stage of fuel storage reservoir cleaning (washing) consists in not-taken remaining fuel exhaust to one of complex reservoirs where emulsion is primarily separated to fuel, solution and mechanical admixtures by means of gravitation.


             Reservoir washing itself is executed at the second stage. Washing agent solution with concentration 1,5-4% is fed in tank-washing unit under pressure 0,8-1,0 MPa. Unit sprayers rotate in two planes, solution jet forms a sphere up to 50 m diameter inside the reservoir. The jet washes deposits out and detach them from the surface. Simultaneously the mixture is pumped out to dirty solution tank. Complete washing cycle lasts 15 minutes, the process repeats in case of severe contamination. 

Third stage consists in degassing and reservoir drainage by means of forced ventilation. After gas content level measurement, the customer examines the reservoir and accept the work.


            If necessary, in case if there is a commercial fuel quantity in the tank before cleaning, the fourth working stage begins. It consists in fuel pumping over from the complex to washed tank. During this two-stage fuel cleaning by means of filter system is executed.

Cleaning complex for oil products storage reservoir has the following advantages as compared with traditional cleaning methods.

1. Working time on pumping-over, not-selected residue filtration and  filling station’s five reservoirs cleaning (washing) (without stop of station operation) or washing of light oil reservoir with volume up to 5000 m3 does not exceed one working day.

2. Complex technical resources allows to separate water, mechanical admixtures and oil-slime from oil product. After purification and filtration, oil product obtained from not-selected residue is returned to the customer almost loss-free, its quality is kept and it can be used according to its destination.
3. Cleaning quality allows to change stored oil products. After forced degassing it is possible to carry out fire works in the reservoir.

4. Closed type technological process allows to avoid additional spendings on water with oil residue and oil-slime.

5. Technical features of multifunctional pumping equipment allows to pump-over oil products.

6. Maximum distance between complex and object can be equal to 100 m, this option is important for tank cluster servicing.

7. Water solution which is used as a cleaning agent is chemically neutral to the oil product and reservoir materials. Use of water solution provides ecological, fire- and explosion-proof operation. 

8. Hand work and operator presence time inside reservoir are minimized. It provides industrial safety of given technology.
Complex МКО-1000 is industrially manufactured and has all permissive documents for operation in oil products provision objects – application permission № РРС 04-9329 granted by State City Technical Supervision of Russia, certificate of conformity granted by State Standard of Russia, ecological certificate of conformity № 00000249 granted by Ministry of natural resources of Russian Federation.
“Clean World M” holding company activity on cleaning (washing) of fuel storage reservoirs is regulated by the license of the Ministry of natural resources of Russian Federation № М02/0006/L, licensed activity – works on collection, neutralization, use of oil-slime and other oil-containing wastes, liquidation of oil and oil products spill in inner water areas and territories.
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