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Abstract 
Currently, cellulose nitrate production plants use bubbling-type denitration columns 

for the denitration of waste acids, which are characterized by low productivity for the 

resulting 98% nitric acid. The development of a denitration column operating in a wide 

range of load changes in the gas and liquid phases, and, consequently, performance, is 

an urgent task. A new design of a vortex denitration column has been developed, which 

ensures operation at both low and high productivity for the resulting 98% nitric acid. 

The new denitration column consists of a set of vortex contact stages installed on top of 

each other. Each vortex stage consists of the lower and upper tsars installed on top of 

each other. The lower tsarga is made with a plate, and the upper tsarga is flanged. A 

swirler is installed on the plate, inside of which, on the opening of the plate, a gas pipe is 

installed. A contact pipe is installed on the flanging of the upper tsarga. The location of 

the gas nozzle inside the swirler, the upper section of which is located above the swirler 

blades, allows the contact stage to operate in a wireless mode at low gas phase flow rates 

and high liquid phase flow rates. The flow of liquid between the stages is carried out 

along the flow lines installed outside the column Experimental studies of the 

hydrodynamic characteristics of the model of the vortex contact stage of the column 

have been carried out. The dependences of the hydraulic resistance, splashdown and 

retention capacity on the flow rates of the gas and liquid phases are obtained. The 

research results have shown that the vortex stage works stably both at low and high flow 

rates of the gas and liquid phases with low hydraulic resistance. A complete set of 

design documentation for the vortex column of spent acid denitration has been 

developed. The developed design of the vortex column has been accepted for 

implementation at the Aleksinsky Chemical Plant. 
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