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Abstract

The work was devoted to the solution of the environmental problem associated with the disposal of
sulfur dioxide emissions from metallurgical production at the Nadezhda Metallurgical Plant (Norilsk, Norilsk
Nickel PJSC). For utilization of sulfur dioxide it is planned to build a sulfuric acid plant. Concentrated sulfuric
acid produced at plant is planned to be neutralized with natural limestone. This work presents the results of the
study on the neutralization of concentrated sulfuric acid with limestone pulp from the Mokulay deposit
(Norilsk). The influence of the following parameters was investigated: limestone consumption, acid dosing
rate, limestone pulp density. It is established that the process is limited by the internal diffusion of acid
through the layer of gypsum. In order to eliminate internal diffusion process it is advisable to carry out
neutralization in a periodic mode by introducing a strictly measured amount of acid into an excess amount of
limestone pulp. This process allows one to speed up the process of neutralization in 3-3.5 times and achieve a
higher value of the final pH of the pulp comparing with continuous process. Carrying out the process in the
periodic way also makes it possible to achieve the complete absence of the release of acidic off-gas during
neutralization. The optimal values of neutralization parameters were determined as the following: limestone
pulp density was 11-12%, acid delivery time was 40 minutes, neutralization time was 20 minutes, and final
pH value was at least 6.5, while the limestone feeding was an excessive by 22-28% from stoichiometry. It was
shown that an increase in the limestone pulp density is impractical because it will lead to an increase in the
duration of neutralization, as well as to a sharp increase in the viscosity of the gypsum pulp. That, in its turn,
makes gypsum pulp difficult to flow from the neutralization apparatus. It was recommended to filter the
resulting pulp in order to obtain a gypsum cake with a moisture content of about 55%. It was recommended to
store cake on a special site. A flowsheet has been developed and process schedules have been implemented for
the design of a neutralization plant with a capacity of up to 2 million tons technical sulfuric acid per year.
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