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Sustainable Utilization of Various Grades of Phosphorus Resources in China
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Abstract: The average grade of phosphate ore in China is 18% of P,Os, but the medium and the low grade
phosphate rock occupy a half of the total reserves. Nearly two thirds of the phosphate rock is difficult to mine,
meanwhile the content of easily mining apatite ore accounts for 18.52% of the total reserves with the average
grade of 6.7%. Therefore, selecting 1 ton of high grade phosphate rock containing 30% of P,Os will produce more
than 4 tons tailings. To prolong the service life of phosphate rock, Zhengzhou university and Yuntianhua group
developed a sustainable utilization mode for phosphorus resources, namely “Zhengzhou University-Yuntianhua”,
which made full use of various grades of phosphate rock in different ways, including using the commercial
phosphate rock containing 30% of P,Os after beneficiation to produce ammonium phosphate and phosphoric
acid, using the phosphate ore containing 27% of P,Os to produce urea sulfuric acid compound fertilizer directly
by a new clean process with no phosphor-gypsum discharged, using the phosphate rock containing 14%-24% of
P,0Os to produce multi-nutritious alkaline fused magnesium phosphate, using the phosphate ore roof containing
potassium shale to produce fused phosphate and potash fertilizer, using the phosphate ore containing 27% of
P,0s after two flotations to produce superphosphate, using the secondary phosphate tailings to produce soil
conditioners, and using the residue acid in refined phosphoric acid production to produce coated slow-release
fertilizer.
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Tab. 1 Reserves of phosphate rock with different types in China
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