Cyclic processes of potassium nitrate and formiate production on the basis of four-component mutual systems solubility diagrams
O.S.Kudryashova, K.R.Matveeva, N.A.Babchenko, M.V.Kotelnikova, L.P.Filippova

Natural Science Institute of Perm State University, 

Genkelya st. 4, 614990, Perm, Russia. oskudr@psu.ru
From the technological point of view exchange decomposition are the most perfect circular ways of carrying out processes in the production of water-soluble salts. They  provide maximal use of raw material and thermal energy, absence of waste products, possibility of manufacturing of purer products. On the basis of solubility diagrams of systems temperature-concentration parameters and the sequence of manufacture separate stages are determined, i.e. theoretically proved the technological circuit of process.

The solubility in four-component mutual water-salt systems МеCl + Mg(NO3)2 ↔ МеNO3 + MgCl2 – H2O, where Ме - K+ and Са2+ at 25 and 50°С and KAn + HCOONa ↔ HCOOK + NaAn – H2O, where An - HCO3-, CO32- and SO42- at 25°C was first studied. The solubility and solid phases composition was investigated by an isothermal method of sections of professor R.V.Mertslin. The parameter of refraction of a liquid phase which was measured with help of refractometer IRF-456B used as investigating physical property. 

On the basis of diagrams of solubility of four-component mutual systems schemas of recycling potassium chlorides and calcium and magnesium nitrates to potassium and calcium nitrates and magnesium chloride, and sodium formiate to potassium formiate were offered. Optimization of salts crystallization processes was carried out according to yield of a product, cooling temperatures of the reactionary mixture and water concentration in the initial solution.

Cyclic process of salts production includes stages of polythermal crystallization and isothermal evaporation of solutions at a temperature of boiling. The parent solution of the second stage can be returned in a head of process. Conducted theoretical calculations of salts dissolution and crystallization processes were confirmed at realization of integrated laboratory experiences with the use of jet qualification salts and waste products containing mineral salts.

Thus, according to the solubility data in four-component mutual systems cyclic processes of salts production were developed.
