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During the production of industrial products with the usage of artificial resin, oil, chemical agents, dissolver, dye-stuff along with ventilation air lots of harmful organic substances and accessory agents of the second, the third and the forth classes of hazard are dumped into the atmosphere.  

Among these harmful substances are: phenol, formaldehyde, benzene, triethylamine, furfural, methanol, ammonia, cyanide, benzopyrene, xylene, toluene, butyl acetate, acetone, alcohols, hydrocarbons, oil and paint spray, carbon black, tarry materials, metal oxides, etc. Some of these substances are powerful carcinogens. The volume of air emissions from the processing equipment of industrial enterprises reaches millions of cubic meters per day, and the emission of harmful substances - hundreds of tons per year.
The absorption and biochemical method for ventilation air purification from harmful organic substances was designed more than twenty years ago and today it is successfully applied at more than thirty industrial enterprises. The analysis of potential capability of absorption biochemical installation (ABCI) shows that the area of its application can be greatly expanded.    
The basic components of ABCI are scrubber, bioreactor, fan, and pump. The ABCI operation concept is based on the natural processes: solubility of harmful substances in water with its subsequent biochemical oxidation to harmless components – water and carbon dioxide. There is from 5 to 20 m3  of water absorbent in the mode of internal recirculation (bioreactor – scrubber). The concentration of microorganisms-destructors during operation of the installation is about a billion cells per liter of solution.
The structure and the principle of installation’s operation are shown on the figure 1. The ventilation air, which is to be removed from technological equipment with the help of the fan 1, is delivered into the absorber 2, where mass-exchanging fence 3 is provided, whereon ball-and-socket packed bed layer is located. The packed bed is continuously irrigated with absorbent by the pump 5 being in “bubbling” condition, which provides intensive mass-exchange between gas and liquid phases. In the capacity of the absorbent a solution on the basis of industrial water is used.  The absorbent is regenerated in the bioreactor 4, where with the help of a specially selected strain of organism, harmful organic substances are oxidized to carbon dioxide (СО2) and water (Н2О). Purified absorbent again supplied for irrigation in the absorber. The installation has a closed cycle of absorbent circulation and has no water flows. Purified ventilation air after absorbent separation is released into the atmosphere. 
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Figure 1. The structure and the process scheme of ABCI
	1 – fan;

2 – absorber;

3 – mass-exshanging fence;

4 – bioreactor;

5 – pump;


	A – absorbent;

VA – ventilation air;

AA – absorption additive agents;

BA – biogenous additive agents;

CA – compressed air.



For the extension of the area of application of ABCI the following activities are conducted:

· matching surface active agents to increase solubility of hardly soluble harmful gas in water absorbent;

· matching coagulating agents for deposition and subsequent slurry letdown (SiO2 , smoke black) from the system of absorbent water recirculation; 

· matching, selection and adaptation of strains of harmful substances’ microorganisms-destructors.    
The development of absorption and biochemical method of ventilation air purification will allow applying it more extensive in the following fields: foundry, drying of oily turnings, melting of secondary aluminum alloys, production of wood chipboards and medium density fiberboard plates, production of mineral cotton, manufacturing of cord fabric.   
According to aggregate data: capital and operating expenses, absence of secondary pollution of environment, functionality, reliability, easy maintenance, capacity of ventilation air purification polluted with resinous and suspended substances, fire and explosion safety, wide temperature interval (from –30(С to +30(С) of environment for the scrubber and the bioreactor placement, multiplicity of the scrubber and the bioreactor arrangement, - the ABCI is unique in the market of gas purification equipment.
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