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Figure 1 Separation of rare earth ions by ion exchange chromato-
graphy (color online).
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Figure 2 Flowsheet framework of La/Ce/Pr/Nd hyperlink extraction separation (red, blue and black arrows represent organic, aqueous and dependent

flows, respectively) (color online).
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Figure 3 Component portion in the product cascade of the flow-sheet
designed by Method I (color online).
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Trends and progress of the theory of countercurrent extraction and
rare earth separation technology

Chun-Sheng Liao"”, Fu-Xiang Chengl’z, Sheng Wu'?, Chun-Hua Yan’

' China Minmetals (Beijing) Research Institute of RE Co., Ltd, Beijing 100085, China;
2 College of Chemistry and Molecular Engineering of Peking University, State Key Laboratory of Rare Earth Materials Chemistry and Applications,
Beijing National Laboratory for Molecular Sciences, Beijing 100871, China
*Corresponding author (email: liao@cre-ol.com)
Abstract: Rare earths are significant for new material developments. China has the largest proved reserve of rare earths,
and developed leading theories and technologies of rare earth extraction separation in the world. To adapt to the new
requirements of environment protect and intelligent manufacturing in the last two decades, rare earth separation
technologies behave the development trends of continuous chromatography, higher product purity, automatic control and
process coupling. A flow-sheet with hyperlink extraction technology presents the separation efficiency as continuous ion
exchange chromatography. Improvements on cause-effect analysis and control technologies of cross contamination
during the process deepened the purification limitation by extraction separation. Automatically controlled production
based on a special simulation expert system for flow-sheet optimization design will provide effective guarantee for the
quality and stability of rare earth products. The coupling of extraction separation with other processes has proved to be a
new idea to further improve green manufacturing level of rare earth separation. Herein, in combination with our recent
studies, we have introduced the trends and progress of the theory of countercurrent extraction and rare earth separation
technology.

Keywords: theory of countercurrent extraction, rare earth separation, high-purity rare earths, automatic control, process
coupling
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