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Abstract: Density functional theory calculations have been performed on a series of uranyl-
ligands to investigate. The computational findings are in good agreement with available data
from literature, with average error in bond length below 0. 006 nm, which verifies rationality
of calculation method and parameter settings. The structural, electronic, and thermochemical
properties of uranyl complexing with acethydrazide, acetohydroxamic acid, N-hydroxyaceta-
midine, and methyl amidoxime were studied. Results show that compared with other
ligands, methyl amidoxime in v, configuration complexing with uranyl displays best selectivity.

Through caculation of molecular orbitals, —C = N—O exists p-z conjugation effect which
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enhances coordination properties. From the point of substituent inductive effect, ligand

structure was designed.

Key words: recovery uranium from seawater; density functional theory; designation of lig-

and structure; molecular orbital
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Fig. 2 Geometric configuration of ligands
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Table 2 Bond lengths and bond angles of uranyl ligand complexes ([UQ, (A,) (H, ), ]7)

il 1 U

E 3] d(U=0)/nm d(U—0)/nm d(U—N)/nm d/nm d(U—0OH;)/nm HO=U=0)/")
ko-A, 0.177 9 0.2325(C=0—U) 0.274 7(N—0O—U) 0.2536 0.250 8 175. 3

koA 0.179 8 0.242 4 0.227 8 0.235 1 0. 255 2 169. 6

ko-As 0.180 3 0.226 4 0.247 6 0.2370 0.257 6 167. 1

koA, 0.180 6 0.214 0 0.266 4 0. 240 2 0.258 9 169. 2

T]z*/\4 0.180 4 0.222 9 0.232 8 0.227 8 0. 255 6 169. 2

B4k KW

Byl d(U=0)/nm d(U—0)/nm d(U—N)/nm d/nm d(U—OH;)/nm HO=U=0)/(")
ko-Ay 0.179 0 0.233 5(C=0—U) 0.265 9(N—0O—U) 0.249 7 0.245 1 175.9

ks-A, 0.180 7 0.242 2 0.228 6 0.235 4 0.250 9 171. 4

ko -As 0.181 4 0.227 0 0. 248 0 0.237 5 0.251 8 168. 7

ko-Ay 0.181 2 0.217 5 0.263 4 0.240 4 0.252 3 170. 9

'qz’A1 0.181 5 0.224 3 0.232 2 0.228 2 0. 250 6 171.0
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Table 3 Thermodynamic parameters and coordination stability constants

of uranyl ligand complexes([UO, (A,) (H,0)5]")

i fh s

E ] AS/(cal » mol ™! « K1) AU/ (kcal » mol™ 1) AH/(kecal « mol™ 1) AG/(kcal » mol™ 1) lg K

ko-Ay —135. 892 7.969 —245. 219 —204.723 35. 897
ko-Ay —126. 665 8.553 —458. 861 —421.115 73. 840
ko-As —127.402 8.952 —469. 399 —431.433 75.649
ko-Ay —140. 058 7.839 —448. 537 —406. 800 71.330
ﬂz*Aw —125. 296 9. 240 —466. 554 —429. 216 75.260
ALk K W

syt AS/(cal » mol™! « K1) AU/ (kcal * mol™1) AH/(kcal « mol™!) AG/ (kcal » mol™1) lg K

ko-Ay —130. 11 7. 485 —82.063 —43. 290 7.590
ko-A, —129. 697 6. 779 —126.612 —87.962 15. 424
ko-As —127.745 6. 754 —137. 049 —98. 981 17. 356
koA, —123. 866 8.323 —119.726 —82. 814 14. 521
ng*/\; —120. 955 8. 395 —136. 974 —100. 929 17. 697
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Table 4 Orbital energy, molecular orbital and major MO components

of [UO, (A,)(H,0);]" complexes

[UO: (A (H20)3]" BB e/ eV 5Lt (MO) G F I EE ALK
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[UO, (kz-Ap) (H,0) 5] —15. 460 Ovrpr20, Op..»Np. . Uf, , U,
—17.012 Ovrlo, Op. . Ud.,.
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[UO; (ko-Ay) (H, 005+ —10. 651 Nipog Uf2 . Np.
—10. 798 OLrpog Np.,Uf:, Uf, . Uf,
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