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Background

» Coarse coal refuse (CCR) is the
waste material generated during
the coal preparation process.

= Previous research has found that
the majority of Rare earth
elements (REEs) are present in
reject streams of coal preparation
plants, especially CCR.

= REEs are essential components
of many high-tech applications.
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= Pyrite oxidation can be accelerated, REE extraction from CCR can
HypOtheSIS be enhanced, and major metals (Fe, Al) can be removed through the

recirculation of AMD.

= Evaluate the performance of heap leaching at bench-scale as a
mechanism for the extraction of REEs from CCR in its field

conditions.
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Methods: Sample collection -
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Lab Work
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Lab Work: Column leaching-test setup
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Key findings: Column Leaching Test
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Key findings: Column Leaching Test

Most leaching occurs in the first |

leaching cycle The first leaching cycle is a flushing of

surface REE compounds that have been

made available by previous weathering

Multiple leaching cycles did not and oxidation
promote REE extraction. —
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= The highest percentage of TREE leached from

Results: Column Leaching Test

solids was approximately 1.7%.

= Similarly to TREE, TMM (Fe, Al) followed the

same trends.
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| E: 1)
samples
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Lab Work: Drum leaching-test setup

WestViginiaUniversity.

WEST VIRGINIA
WATER RESEARCH INSTITUTE 12



Results: Drum Leaching Test — Phase 1

 Confirmed results of column tests
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Results: Drum Leaching Test — Phase 2
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Results: Drum Leaching Test — Phase 2
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v Cerium (Ce), neodymium (Nd),
scandium (Sc), and yttrium (Y)
were the most abundant REEs in
weathered CCR.
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= Weathered CCR and AMD as a leaching solution
- gave the best results in terms of REE extraction
General Conclusions from CCR.
= Extended drying periods may allow for
additional pyrite oxidation and REE compounds
accumulation at the surface of the solid refuse.

= Evaluate shorter drying periods of 2 months.
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