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Neptunium( V) Adsorption to y-FeOOH/Water Interface:
EXAFS Analysis

YANG Chun-li, ZHANG Sheng-dong”
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Abstract: This work apply in situ extended X-ray absorption fine structure (EXAFS) to
reveal sorption speciation of Np (V) on synthetic lepidocrocite (y-FeOOH). Np Lj-edge
EXAFS analysis shows that Np (V) is absorbed on y-FeOOH as neptunyl ion, with no
observations of multinuclear surface complexes or surface precipitates. The Fourier trans-
form(FT) magnitude of the EXAFS also shows an obvious peak feature at about 3 A A=
0.1 nm), that can be attributed to a Np-Fe scattering path, consistent with the formation of
an inner sphere Np ( V )-lepidocrocite surface complex. The EXAFS FT results were
compared between Np(V ) speciation on difference iron mineral phases with similar composi-
tions. However, it remains a question whether or not a Np-C coordination exists, indicating
the possible presence of Np('V )/carbonate species on the lepidocrocite surface. Additional
studies are needed, particularly well-designed EXAFS studies, to answer this question and
verify the identity of the surface complex.
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# 3 Np Lyii EXAFS B 55 — BV 2 LA 25
Table 3 Np Lj-edge EXAFS fitting results of first shell
FEA i 7 )2 Jgi 7 il B/ A i £ 4 DebyeWaller [ 7 of / A? A% R
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Np-O.% 1.89(1D) 2 0. 005 0.050 8
Np-O¢ 2.47 6(1) 0.014 0.050 8

TE: Np-C/Fe JFFRALERZE N £10%0, « Yujil Iy 400 & B

# 4 Np Ly il EXAFS REG 00 (4 B it e AL 25 5 5 S0k 2R 19 e A

Table 4 Data comparation between literatures and this work for Np Ly -edge EXAFS Fourier transform results A

SR Np-O.x Np-Oqq Np-Fe Np-C Np-Ouist Np-Np

4 RIS 1.80~1. 88 2.49~2.53 3.30~3. 46 2.90~2.97 4.20 4.00
FT R-+AR 415 ~1. 40 ~2.0 ~2.9 ~2.6 ~3.8 4.0
ATV FT R+AR 1. 47 1. 93 2. 84 A ~3.59 ¥
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Fig. 8 Structural scheme for Np(V ) sorption

on lepidocrpcite/water interface
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