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Report:

The complexation of Am(lIl) with acetate has bemweistigated as a function of the pH at
ambient air conditions. Six samples have been peepdhe concentrations of Am(lll) and
acetate were held constant at 1 mM and 0.2 M, otispedy, whereas the pH was varied
between 1 and 6 by addition of HGIOr NaOH solution (exact pH values are given in
Table 1). 200 pL of each sample solution were eswaped in an Eppendorf vial sealed in
PE foil and measured by EXAFS spectroscopy. EXAp&tBa were recorded at the AL
edge (18515 eV) in fluorescence mode at room teatypexr using the 13-element Ge detector
positioned at an angle of 90 °C to the incomingieanalysis of the spectra was performed
with the software packages EXAFSPAK [1] and FEFB82Z]. The scattering phases and
amplitudes were calculated using the crystal stinecof Eu(CHCOO), x 0.5 HO [3] (Eu
replaced by Am). The theoretical modal was fite taw R-weighted Am L,-edge EXAFS
spectra.

The experimental EXAFS spectra and related Fodnansforms are shown in Figure 1, the
fit parameters are summarized in Table 1. In adlesa about 10 oxygen neighbors at a
distance of 2.47-2.44 are found in the first coordination sphere whiglni good agreement
with oxygen distances reported in the literatune Am(lll) and other trivalent actinides in
aqueous solution [4]. At pH 1-2 no carbon shellgldde fit to the spectra, at higher pH the
coordination number with respect to carbon increaemtinuously with increasing pH from
0.4 to 2.0. The carboxylic and distal carbon atahsccetate are located at 2.78-2.84 and
4.39-4.41A, respectively. These values are in the same rasgn-C distances obtained for
acetate complexes with U(VI) {Ghoxy: 2.87-2.91A [5-7] Cyistar 4.36), NP(V) (Garboxyi 2.91-
2.93A [8]) and NP(V1) (Garvoxyi 2.87A, Cyisi: 4.38A [8]).



The significance of the carbon contribution to EY¢AFS fit is checked by comparing the
reduced errors of the fits with and without carlstwell. As can be taken from Table 1, the
reduced error for sample 3-6 is lower with the oarBhells which confirms the presence of
acetate in the coordination sphere of Am(lll).
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Figure 1: Left: Raw kweighted Am ly-edge EXAFS spectra (black dots) of 1 mM Am(Ill) in 0.2 M NaAc
solution as a function of the pH together with the best fit from EXAFSPAK (red.liRgg)t: Corresponding
Fourier Transforms.

Table 1: Fit parameters for the rawkeighted Am I, -edge EXAFS spectra shown in Figure 1.
Sample 1 2 3 4 5 6

pH 1.04 1.91 3.41 3.97 4.89 5.90

N 10.1(3) | 10.1(4)| 104(5) 102(4) 107(%) 1@&s

¢} R/A | 247 Q)| 247(@)| 248(Q1) 249(1) 249(1) 2@p

o’ /A2 0.009 (1) 0.009 (1] 0.009 (1) 0.009 (1) 0.010[(19.009 (1)

c 4| N - - 0.4 (4) 1.03)| 1.6(0.4 2.0 (4)
cabol [ RTA - - 278 (7)| 2.81(3)] 2.83(2 2.84 (1))
Cas™ | R/A - - 439(9) | 4.41(4)] 4413 4.41(2)

AE,/ eV 203B)| -21(Q1)] -16@4) -10(@3 -1.0 (4) -0.3 (4)

Reduced error
without C shells
Reduced error

with C shells - - 0.183 0.174 0.213 0.214

k-range /A™ 1.8-10.8| 1.8-10.8 1.8-10.8 1.7-10{8 1.7-10.8 1B1
* 6 held constant at 0.00%, ** N of Cyg linked to N of the Gupoxys o~ held constant at 0.008, S set to 0.9 in all cases,
uncertainties obtained from the EXAFSPAK fit areegi in parantheses.

0.192 0.217 0.185 0.177 0.219 0.234
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