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Abstract 
Research of nitric acid aqueous solution neutralization process with ammonia gas were performed on 

model of a periodic action apparatus. This model is implemented on a fundamentally new laboratory unit for 
analyzing the process of absorption in a gas-liquid system and includes a measuring tank containing selected 
gas, which is installed vertically and a measuring container with selected liquid, which is connected to the 
measuring gas container from below. During the process, the numerical values of the piston position are fixed 
according to the measured time scale and the kinetic curves of the process are constructed, these curves are 
processed using known algorithms and a conclusion is made about the physicochemical (kinetic and diffusion) 
process parameters. Investigations have shown that the process of nitric acid aqueous solutions neutralization 
with ammonia practically does not depend on the concentration of nitric acid in the liquid phase and is directly 
proportional to the concentration of ammonia in the gas phase. Analysis of the kinetic curves, taking into account 
the fact that the chemical reaction between ammonia and nitric acid proceeds almost instantly, allows us to make 
an assumption about the mechanism of ammonia absorption by aqueous solutions of nitric acid - as a diffusion 
process, the limiting stage of which is the diffusion of ammonia in a thin film of gas at the phase contact surface. 
At the same time, growth of the phases contact surface area and the rate increase of surface renewal are the main 
tasks for intensifying the process. A method is proposed to intensify the process of ammonia absorption by nitric 
acid solutions based on using vortex apparatus with a high degree of gas turbulization and a rapid renewal of 
the phases contact surface. 
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