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Recovery processes of rare earth metals (neodymium and samarium) using waste solutions of pickled plums (ume
plums) on the basis of the precipitation of rare earth metal complexes are presented in this report. A large amount
of pickled plums have been commercially produced in Wakayama, yielding the corresponding amount of waste
solutions in the production processes. However, such waste solutions are almost unavailable, despite the fact that
the solutions frequently contain many useful organic compounds such as carboxylic acids and polyphenols. On the
other hand, the recycle processes of rare earth metals using waste solutions have rarely been developed. In order
to apply the waste solutions to the metal recycle processes, we investigated the complex formations between
neodymium and samarium metals and organic acid components in the waste solutions. The precipitations were
observed when neodymium and samarium chloride aqueous solutions were added into the concentrated waste
solutions of pickled plums. The presence of the neodymium and samarium in the precipitates were indicated by
the UV/visible spectroscopic measurements, which suggests the formation of the complexes between the rare
earth metals and organic acid components. These results reveal that the precipitation processes based on the
complex formation might be regarded as a potential key process for recycles of rare earth metals.
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Fig. 1 Chemical structures of citric acid and malic acid.
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Fig. 2 UV/visible absorption spectrum of concentrated
waste solution of pickled plums.
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Fig. 3 UVl/visible absorption spectra of aqueous
solutions of precipitates obtained from (a) waste solution
containing neodymium chloride and (b) waste solution
containing samarium chloride.
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Table 1 Recovery of neodymium and samarium from
concentrated waste solutions of pickled plums.

Recovery of rare earth metals

Waste Carboxyl ic_ aci gj 1%
solution  concentration
™ Neodymium  Samarium
A 0.3 trace trace
° 06 10 9.7
- Lo 26 8.5
0 30 22 14
E* 10 e

2 Estimated from UV/visible spectrum at 210 nm.

b Based on neodymium and samarium chlorides.

€ Control experiment using a 0.33 M sodium citrate aqueous solution
containing 30 vol % ethanol.
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Fig. 4 UVl/visible absorption spectra of (a) aqueous
solutions of precipitates obtained from waste solution
containing samarium and cobalt (I1I) chlorides and (b)
cobalt (I11) chloride aqueous solution.
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Fig. 5 UVlvisible absorption spectra of (a) aqueous
solutions of precipitates obtained from waste solution
containing neodymium and iron (l11) chlorides and (b)
iron (I11) chloride aqueous solution.
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