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Abstract 
In the process of denitration of waste acids from the production of cellulose 

nitrates, nitrous gases are formed, consisting of nitric acid vapors and nitrogen oxides. 

Currently, the absorption of nitrous gases is carried out by water, in an absorption 

system consisting of six nozzle towers. In this case, a weak 40-50% nitric acid is 

formed. The absorption efficiency is 94-96%. The exhaust gases after the absorption 

stage contain nitrogen oxides, the concentration of which exceeds the maximum 

permissible emission standards. We have developed a new system for the absorption of 

nitrous gases after the stage of denitration of waste acids and subsequent catalytic 

purification of waste gases from nitrogen oxides. The system consists of five vortex 

absorbers installed in series. Each vortex absorber is equipped with a heat exchanger, a 

circulation pump and a splash head with a filter element installed in the upper part of the 

absorber. Five plates with swirlers are installed inside the vortex absorber. The 

absorption system operates in a countercurrent mode of movement of the gas and liquid 

phases. Nitrous gases enter the first absorber along the gas flow, and water for the 

absorption of nitrogen oxides is supplied to the last absorber along the gas flow. The 

absorption of nitrogen oxides in the vortex absorber occurs in the downward mode of 

movement of gas and liquid flows. The liquid is supplied to the irrigation of the upper 

swirl absorber by a circulation pump. The flow of liquid between the stages is carried 

out by gravity. 40-50% nitric acid flows out of the first gas absorber along the course. 

Nitrous gases containing nitrogen oxides residues from the last absorber in the course of 

the gas are sent for final selective catalytic purification with ammonia. A layer of K-16U 

grade catalyst or in the form of carbon steel chips is poured into the reactor for the 



 

 

catalytic reduction of nitrogen oxides. The purified gases after the reactor pass through 

the evaporator, where they give off heat for the evaporation of ammonia water and are 

then released through the gas emission pipe into the atmosphere. 
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