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Density Functional Theoretical Analysis
of Complexes of AHA and U, Np and Pu
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Abstract; The geometry and thermodynamic properties of complexes of acetohydroxamic acid
(AHA) and U, Np and Pu (1 : 1 and 2 ¢ 1) were studied by using density functional theory
(DFT) at BSLYP/RECP/6-31G(d, p) level. The structure studies show the shortening of
M-O bond in complexes along with the increasement of atomic number. NBO analysis show
the M-O bonds in the complexes with the mole ratio 1 ¢+ 1 of M and AHA are representative
ionic bonds. However, the M-O bonds in 1 ¢ 2 complexes are partial covalent bond compo-
nents. Thermodynamic property studies reveal the order of the stability of metal AHA comple-
xes is Pu(IV) >Np(IV) >U(IN) >U(V]). The experiment results are agreement with the
theoretical studies.
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Fig. 1 Optimized structure and energy of (Z)-AHA(a) and (E)-AHA(b) by MP2/aug-cc-pvDZ method
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Optimized structure of MCAHA) " (n=1,2)(M=UO3" ,U*" ,Np'™ ,Pu'")

U0, (AHA), .U (AHA)}" .Np'' (AHA);" \Pu'" (AHA)}" § DFT flifb 45 #4251

Optimized structure parameters

of UO, (AHA), ., U'" (AHA)}" . Np'" (AHA)", Pu'" (AHA){" by DFT method

[(EL7 M-Oy # 1 /nm M-Oc # 4 /nm C-N K /nm FL 4 B AT Qu

UO, (AHA) 0.217 9 0.229 9 0.132 2 2.058

U (AHA)S 0.201 2 0.204 6 0.132 6 2. 862
Np'T (AHA)® 0.231 6 0.222 0 0.143 0 2. 638
Pu't (AHA)* 0.210 6 0.216 0 0.139 8 2.616

UO: (AHA), 0.2313 0.243 7 0.132 7 1. 601

U (AHA)ZY 0.213 7 0.225 4 0.132 3 2. 349
Np** (AHA)}" 0.210 9 0.2213 0.132 2 2.227
Pu't (AHA)}" 0.209 6 0.2210 0.132 3 2.175
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Fig. 3 M-O bond length(a) and Qu(b) of AHA complex of UO;", U'", Np'",
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Table 2 Binding energy and experimental stability constants of UO3", U*", Np*', Pu'" and AHA
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