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Bis(triazinyl)phenanthroline(BTPhen) is known as highly minor actinide-selective ligand in
the region of selective separation of minor actinide from lanthanides by solvent extraction. It
was revealed in previous research [1] that bromine substitution of BTPhen’s 5, 6-positions of
phenanthroline moiety causes improvement greatly of minor actinide selectivity while no
additional report about the detail of this interesting phenomena. In this study, we aimed to
reveal the mechanism of selectivity improvement and extraction behavior by DFT calculation
and analysis of complexes of halogen-substituted/non-substituted BTPhen and
americium/europium. For the case of bromine substitution, results from bonding state analysis
between metal and nitrogen donor atoms indicated that electron density at bond critical point
(point which show smallest electron density on the bond) increased. Additionally, electron
donation to metal center from nitrogen donor atom also increased in the case of americium
whereas decreased in the europium case. Molecular orbital overlap population analysis showed
results that decreasing anti-bonding contribution of metal-nitrogen bond after substitution.
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