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Abstract

The use of molten boric acid as a reactive flux for synthesizing actinide borates has been developed in
the past two years providing access to a remarkable array of exotic materials with both unusual
structures and unprecedented properties. [theso6(OH)6][BO(OH)2]-2.5H20 possesses a

cationic supertetrahedral structure and displays remarkable anion exchange properties with high
selectivity for tco4™. Uranyl borates form noncentrosymmetric structures with extraordinarily rich
topological relationships. Neptunium borates are often mixed-valent and yield rare examples of
compounds with one metal in three different oxidation states. Plutonium borates display new
coordination chemistry for trivalent actinides. Finally, americium borates show a dramatic departure
from plutonium borates, and there are scant examples of families of actinides compounds that extend
past plutonium to examine the bonding of later actinides. These compounds are of considerable
fundamental interest, but may also exist in vitrified nuclear waste and as solubility-limiting products
in certain repositories for nuclear waste.
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