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Abstract: The physical and chemical properties of transplutonium elements are very similar,
and their in-group separation is extremely difficult. It is generally believed that the oxidation
state of transplutonium elements is usually + 3, and their properties are similar to lantha-
nides. However, related studies in recent years have found that some Bk, Cf compounds
have stronger covalent interactions than Pu, Am, Cm compounds. Since transplutonium
elements are high toxicity, strong radioactivity and mostly short-lived nuclides, experimental
studies are very difficult, and relevant experimental data are particularly scarce. In recent
years, theoretical calculations have become an important means to understand the physical
and chemical properties of transplutonium elements. In this review, we summarize recent
theoretical advances in the bonding nature of transplutonium(Am, Cm, Bk, Cf) compounds.
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Fig.1 The geometries of the metal centers of Am[ B, O3 (OH), ] »« H,O(AmBO) (a) and
Cm, [ By, O, (OH); (H,0), Cl1]J(CmBOCD (b) compounds!?"
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Fig. 2 The geometries of the metal centers of Bk[ B; Os (OH); J(BkBO) (a) and
CI[B; Os (OH); J(CIBO) (b) compounds!®: 22
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in aqueous solution at the PBE0/6-311(d, p)/RECP level of theory""™
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