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Leaching Kinetics of Metallic Impurities
Al, Mg, Sr in Phosphogypsum
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Abstract; The leaching of impurity elements Al, Mg and Sr from Yunnan Phosphorus Chemical Group’s
phosphogypsum is carried out by using sulfuric acid, hydrochloric acid and nitric acid at different temperatures,
and the closest kinetic model to the leaching process is determined by comparing different kinetic equations.
Results show that when Al, Mg and Sr are leached using 1.65 mol/L H,SO,, HCl and HNO, respectively. With
a solid to liquid ratio of 1 : 10, stirring speed of 100 r/min and temperatures of 30,60,80 °C, the maximum
leaching rates of Al and Mg are 42.90% and 96.86% respectively when using 1.65 mol/L nitric acid at 80 °C. In
contrast, the maximum leaching rate of 99.99% for Sr is achieved using nitric acid leaching at 60 °C. Comparison
of the diffusion through the product layer kinetic model, the surface chemical reaction kinetic model and the
combined interfacial transfer and diffusion-controlled kinetic model reveal that the leaching processes of the three
metal impurities Al, Mg and Sr from phosphogypsum leached with sulphuric acid, hydrochloric acid and nitric
acid are all consistent with the combined interfacial transfer and diffusion across the product layer.
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30 0.082 06 0.942 9 1.39 0.855 1 0.046 64 0.950 1
HSO, 60 0.176 20 0.966 2 2.05 0.886 9 0.106 90 0.974 2
80 0.235 60 0.942 1 2.39 0.865 3 0.147 50 0.952 6
30 0.094 57 0.947 5 1.49 0.871 1 0.054 28 0.953 3
HCL 60 0.256 30 0.951 7 2.50 0.874 6 0.161 40 0.968 3
80 0.287 30 0.969 3 2.64 0.884 9 0.185 60 0.978 5
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