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The aim and goal of this division is to develop analytical methods based on molecular recognition, which provides solutions for environmental problems

and tasks in medicine. We believe that breakthroughs in analytical technology will be facilitated through the development and application of chemical

motifs capable of recognizing materials and through the establishment of methodology for separation/preconcentration and detection/determination

methods for materials of environmental and biological importance. Among such chemical motifs that we studied this year, two examples will be described:

1) The luminescence properties of TbiY b, TCA; complex, 2) Highly selective and simple Nd/Dy separation method based on crystallization.
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Fig.1 Emission spectra for TbiYb.TCA.,
Tb}TCAz, and YbsTCA..

Fig.2 Energy diagram for TbiYb.TCA..

The luminescence properties
of Tb;Yb,TCA, complex

Polynuclear lanthanide (Ln) complex can show energy transfer between Ln
centers. Our laboratory succeeded in the synthesis of a single heteronuclear
complex (TbYb,TCA,) using thiacalix[4]arene-p-tetrasulfonate (TCA)
ligand and investigated the luminescence properties of the TbYb.TCA»
complex. The emission spectra of Tb)Yb,TCA, complex exhibited two
types of f—f transition of Ln (Tb and Yb) centers. The Tb luminescence was
diminished about 0.08 times (0.24 times per Tb) and the Yb luminescence
was enhanced about 1.39 times (2.09 times per Yb) as compared to Ln;TCA,
complex at the same concentration (Fig.1). In addition, the lifetime of Tb
luminescence for Tb;Yb,TCA; (0.85 ms) was shorter than that of Tb;TCA»
(1.15 ms), allowing estimation of the Tb—Yb energy-transfer efficiency to
be 26% (Fig.2). According to the above results, we revealed the luminescence
properties and Tb—Yb energy transfer for Tb,Y b,TCA, complex (BUNSEKI
KAGAKU, in press).

Highly selective and simple Nd/Dy separation
method based on crystallization

Neodymium magnets contain highly scarce dysprosium (Dy) as well as
neodymium (Nd). Despite growing use of Nd magnets in modern
technology, serious concerns about the Dy supply chain exist. Therefore,
interest in recovery of Dy from Nd magnet scrap is significant. Generally,
both Nd and Dy elements adopt trivalent oxidation states in the solution.
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Fig.3 Structure of tripodal Schiff base ligand
and outline drawing of the Dy complex.
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The similar chemical properties of these ions impede their separation. In
this context, it is desirable to develop a highly selective and simple Nd**/
Dy?** separation technique. In this work, we showed that a using a tripodal
Schiff base ligand enabled a one-step crystallization of the Dy*" complex
with 99% Dy* purity from the Nd** and Dy*" mixture. This simple
separation procedure without multistep separation processes, in addition to
the simplistic ligand synthesis, could become a highly selective and simple
Nd*/Dy** separation system for the Dy recovery from the Nd magnet scrap.
(Chem. Commun, 2022, 58, 2283-2286, outside back cover)

Other Activities

[Symposium organizer]
*81st Analytical Chemistry Conference Symposium, “Sustainable
Development Goals and Analytical Chemistry,” online, May 22

[Organizer of chemistry education-related projects]
* The 43rd Chemistry Education Course for Teachers, online, August 10-11
*The 4th Invitation to Chemistry for Juveniles, “Let’s Make a Chemical
Light,” Sendai City Science Museum, December 4

[Awards]

* Poster Award, Joint Meeting of the Tohoku Area Chemistry Societies,
“Development of near-infrared-absorbing Pt complexes toward cancer
photothermal therapy agents,” Ryota Sawamura (D2), October 2

* Young Poster Award, 70th Annual Meeting, Japan Society for Analytical
Chemistry, “Creation of Gd(III)-Thiacalixarene Complex-Installed
Albumin Nanoparticles for Cancer Neutron Capture Therapy,” Miku
Komiya (M2), September 23

*The 8th Shigeru Terabe Award, Division of Electrophoresis, Japan
Society for Analytical Chemistry, “Analysis of kinetics, functions, and

structures of metal and molecular complex systems by using CE,” Nobuhiko
1ki, December 10
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Fig.4 Representation of the selective
crystallization procedure.

Fig.5 Back cover of ChemComm.
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Fig.6 Certificate of Shigeru Terabe Award.
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