Phosphogypsum purification: Implications for use in cement production
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Abstract

Managing the large quantities of phosphogypsum (PG) generated during the wet-process phosphoric acid
production (WPPA) is currently the biggest challenge facing the global phosphate fertilizer industry. Over 300
million tons of PG are generated annually, with about 47% of this production originating from China and Morocco.
PG recycling rates in these countries are low, approximately 36% and 0%, respectively, with a global average
estimated at only 15% (Fig. 1). The reutilization of PG is further complicated by the presence of impurities including
phosphorus, fluorine, major oxides, trace elements, with radioactive elements (RAEs) (i.e. 226Ra), stand out as
the most hazardous ones. Globally, the average activity concentration of 2*°Ra in PG is 645 Bg/kg which is 1.8-
fold higher than the permissible value of 370 Bq/kg for agricultural and construction applications, as per U.S. EPA
guidelines. This underscores the necessity of removing this element from PG to avoid significant market barriers
for this material and to make achieving total reuse of PG an attainable objective. In the present study, the different
processes for PG purification such as washing, leaching, and flotation were explored and their feasibility for
industrial-scale applications was assessed. Additionally, the potential of purified PG to substitute natural gypsum

within the cement industry was also evaluated.
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Fig. 1. PG production and recycling in different countries according to [1-7]. NR : Not reported.

* The PG application rate in China was determined using reported data from the Chinese

producer Kailin Group [8].
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