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Fig. 1 Product purity of TmYb/YbLu fractional extraction

system varying with extraction row number
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Fig. 2 Outlet component of TmYb/YbLu fractional extraction
system varying with extraction row number: (a) Aqueous phase;
(b) Organic phase
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Fig. 3 Outlet composition of TmYb/YbLu fractional extraction

Molfraction in organic phase outlet

system varies with extraction row number: (a) Aqueous phase;
(b) Organic phase
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Fig. 4 Separation factor in TmYb/YbLu fractional extraction
system varies with stage number: (a) Extraction section;

(b) Scrubbing section
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Fig. 5 Composition of rare earth in aqueous phase or organic

phase at each stage of TmYb/YbLu fractional extraction system
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Study on theory of AB/BC fractional extraction for
rare earth separation

ZHANG Xue-ming, LI Yan-rong, XU Yu-na, LIU Jun-chen

(School of Environmental and Chemical Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: In order to establish the theory of AB/BC fractionation extraction, the basic relations of AB/BC fractionation
extraction were established by theoretical analysis method. And then, the calculation method of outlet components, outlet
ratios, effective separation factors and extraction parameters were presented. The product purity, outlet components,
outlet composition, separation factors and rare earth composition both in aqueous and organic phase at every stage of
TmYb/YbLu fractionation extraction system were studied by computer dynamic simulation. The results show that the
relative error of product purity is within the range from —0.000030% to 0.00010%, so the calculation method of
extraction parameters is correct. The error of the outlet components is within the range from —0.0000005 mol/min to
0.0000005 mol/min when the feed amount is 1mol/min, hence the calculation result of the outlet components is accurate.
The error of the composition of the outlet is within the range from —0.0000015 to 0.0000010, therefore, the theory of
AB/BC fractionation extraction is reliable. The relative error of the effective separation factor in the extraction section is
3.53%, while the relative error in the scrubbing section is 0.00 %.

Key words: rare earth; fractional extraction; AB/BC group separation; basic relations; effective separation factor;

extraction parameter; computer dynamic simulation
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