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Abstract

An experimental study of the effect of stepwise dosing of sulfuric acid in the process of decomposition
of apatite with sulfuric acid has been performed. The process of decomposition of apatite in the apatite-
H;P0O4-H,S04-H,O system was carried out with stepwise dosing of sulfuric acid. At the beginning of the
process, the calculated amount of phosphoric acid and half of the stoichiometric amount of sulfuric acid
required for the decomposition of the loaded amount of apatite was loaded into the batch reactor. It was
experimentally shown that the pH of the reaction mixture at the beginning of the process increases to a pH
value of 6.13, at the same time there is a decrease in the concentration of sulfuric acid and the formation of
phosphoric acid, this is due to the decomposition of apatite in the reaction mixture. Already in the seventh
minute, the concentration of sulfuric acid is zero, and the concentration of phosphoric acid has the first peak
value, after which it begins to decrease. Thus, at the beginning of the process, the formation of phosphoric
acid occurs due to the decomposition of apatite with sulfuric acid. Since sulfuric acid was added at the
beginning of the process with a deficiency (0.5 mol) of sulfuric acid is not enough to decompose the charged
apatite, a decrease in the concentration of phosphoric acid and the formation of monocalcium phosphate are
observed after the peak. This is due to the consumption of phosphoric acid on the decomposition of the
remaining apatite with the formation of monocalcium phosphate. At the 140th minute, the remaining
stoichiometric amount of sulfuric acid was added to the reactor (0.5 mol), a sharp drop in pH to 5.48 and a
simultaneous increase in the concentration of phosphoric acid were observed. Consequently, sulfuric acid is
consumed for the decomposition of monocalcium phosphate. Thus, it was shown that with an insufficient
amount of sulfuric acid, the resulting phosphoric acid is spent on the decomposition of apatite with the
formation of monocalcium phosphate. Adding sulfuric acid makes it possible to extract production phosphoric
acid from monocalcium phosphate.
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