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Abstract ; With the strong complexation ability and high selectivity for uranyl ions,the amidoxime
(AO) fibers have become a hotspot in the research of adsorption materials for uranium extraction
from seawater.The theoretical calculation results were persented by using density functional theory
with Amsterdam density functional (ADF) 2013 program. This study investigates the electronic
effects of different substituents amidoximate ligands (—OH,—NH, ,—H,—F,—CF;) bound to
the UO,” ,Fe™ ,Ni*",Co™ Density functional theory calculations have been performed on a series
of (UO,™ Fe™ Ni**,Co™)-amidoximate derivatives to investigate their structural optimization and
thermochemical properties.From analysis of bond energy,the data show that for the basic trend to
different substituents amidoxime chelated Fe™ is the most stable relatively with UO,” chelation
which is the most unstable. The calculation results of thermochemical properties indicates that
AO—NH, adsorbent is easier to chelate with UO,* and Co™,while AO—CF, adsorbent is the
harder one to chelate.From the thermodynamic (AG) analysis, different substituents amidoxime
chelate on Co™ and UO,” ion substitution sequence is —NH, >—OH>—H>—F>—CF, which
indicates the AO—NH, can be the first to chelate with Co™*, U0, in the seawater.The theoretical
results establish AO—NH, are more stable than other substituents amidoximate ligands and the
Gibbs free energy of Ni( AO—NH, ), are found to be —646.65 kJ/mol in the 1’ motif.
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Fig.2 AO—NH, structure after chelated with UO,"
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Table 1 Thermodynamic data of reacting between different substituents amidoxime and transition metals:

electronic reaction energy AE,reaction enthalpy AH,Gibbs free energy AG and reaction entropy

AS from COSMO calculations in gas and liquid environment

- 8 - C— A A6
/(kJ] emol™)  /(kJ+mol™) /(kJ-mol™") /(kJ mol™") /(kJ-mol™") /(kJ-mol™)
U0,(A0—CF,), -389.00 9.59 12.27 -644.60 -622.74 -506.85
UO,(A0—F), -327.24 17.58 13.31 -693.33 -662.44 -564.92
i UO,(A0O—H), -356.13 12.73 11.14 -715.61 -691.74 -585.65
UO0,(AO—OH), —-340.39 13.65 11.93 -760.28 -734.70 -633.25
UO,(AO—NH, ), -314.26 16.12 10.93 -767.36 -740.31 -646.65
Co(AO—CF,), 284.07 0.96 -12.02 -248.99 -255.06 -339.72
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Thermodynamic data of Gibbs energy in different substituent amidoxime adsorbed Co**,Fe* ,Ni**,UO,*
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