Separation and Purification of Yttrium from a Mixed Rare Earth Oxide Feed Utilizing a
Combination of Traditional Solvent Extraction & Membrane Solvent Extraction.

William M. Grumbles’, Amanda D. Bradley', Jack McGrath', Jake Harrison’, and Simon
Choong'

"Momentum Technologies - 1625 West Crosby Rd. Suite 124, Carrollton, Texas, USA 76210

Yttrium (Y) and the rest of the rare earth elements (REEs) have quickly become a hot
topic of many supply chains and strategic materials discussions as Y is an essential
element in manufacturing sectors like energy and defense. Yttrium is normally found

alongside other REEs, and these elements usually have poor separation factors between
them, making Y recovery difficult and an economic burden at large scale. Membrane
solvent extraction (MSX) is a highly efficient and very modular system that can be leveraged
to augment any solvent extraction (SX) process. A real-world mixed REE feedstock was
taken, leached into hydrochloric media, and processed using MSX and common organic
extractants to selectively extract and purify Y. The was then Y was scrubbed to final purity
using traditional SX. Presented is a possible pathway for pilot scale & large-scale
operations to extract Y and obtain high purity yttrium oxide. Preliminary data shows a
separation factor for Y over other heavy REEs greater than 2 and 99% Y purity is achieved.
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