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Abstract

The development of today’s industries is fundamentally based on the supply of
critical metal resources such as rare earth elements (REEs). This latter is
considered as the engine of various technologies including permanent
magnets, electric vehicles, lightning materials etc. The performance of these
elements is mainly based on their outstanding chemical, physical and
mechanical properties, which makes them irreplaceable in these applications.
As an alternative resources, REEs could be recovered from phosphate rock
and its derivative products and waste streams in the fertilizer industry.
Throughout the production of phosphoric acid, REEs are fractioned between
phosphogypsum and phosphoric acid. The concentration and purification of
this latter generates huge amounts of sludges containing elevated
concentrations of REEs in the range of 0.3 and 0.4 wt.% REEs (Fig. 1). In this
regard, several processes were developed for the leaching and extraction of
these elements from phosphoric sludge. The adopted strategies include the
production of mixed concentrates of REEs and the manufacture of other high-

added value products in the framework of circular economy.
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Fig. 1. Distribution of REEs in the value chain of phosphate rock.
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