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Report:

The complexation of Am(lll) with lactate has been investigated aunction of the pH at room temperature
under ambient air conditions. Six samples have been prepared. The cdiocesntb Am(lll) and lactate
ranged between 0.1-0.3 mmol/L and between 4.0-9.0 mmol/L, respectively, wherepbl twas varied
between 1 and 7 by addition of HGIOr NaOH solution (exact pH values are given in Table 1). 200 pL of
each sample solution were encapsulated in an Eppendorf vial sealédfail Bnd measured by EXAFS
spectroscopy. EXAFS spectra were recorded at the fmadge (18515 eV) in fluorescence mode using the
13-element Ge detector positioned at an angle of 90 °C to the incomimg Aralysis of the spectra was
performed with the software packages EXAFSPAK [1] and FEFF8.40T. scattering phases and
amplitudes were calculated using the crystal structure of I¥utate](CESOs). (L' is a heptadentate
ligand) [3] in which lactate is bound “side-on” to Yb (Yb replaced Iny)AThe theoretical model was fit to
the raw R-weighted Am Ll,-edge EXAFS spectra.

The experimental EXAFS spectra and related Fourier Transfarenshown in Figure 1, the fit parameters
are summarized in Table 1. In all cases about 10 oxygen neighbouccatedl in the first coordination
sphere at a distance of 2.47 A. Whereas no carbon is found in the coordiphtiom af Am(lll) at pH< 2,

the coordination number with respect to carbon increases from 1.0 at pt1232at pH 5.3. At higher pH
N(C) descreases due to beginning formation of Am(lll) hydroxy spedihe coordinating carbon atoms are
located at 3.41-3.43 A, the distal C/O atoms of lactate are loca#82:4.36 A. The significance of the
carbon contribution to the EXAFS fit is checked by comparing the rederoex of the fits with and without
carbon shell. As can be taken from Table 1, the reduced error for sa@pselower with the carbon shells
which confirms the presence of lactate in the coordination sphere of Am(lIl).

The carbon distance of 3.42 +0.01 A clearly points out that lactate coosdinate “side-on” mode to
Am(lll). In the case of an “end-on” coordination through the carboxyiction only, a much shorter
distance < 3 A would be expected as it has been observed for Am(lll) acetate cerffilexe

The experimentally determined coordination numbers have been compareel valies expected from
thermodynamic calculations using the stability constants for tieatoon of [AmLag]*" (n = 1-3) given in
the NIST database 46.8 (lofi® 3.04, log f = 5.22, log fs = 7.32). For all samples, the expected and
obtained result are in very good agreement.
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Figure 1: Left: Raw %weighted Am ly-edge EXAFS spectra (black dots) of Am(lll) in the presence of
lactate as a function of the pH together with the best fit #H0AFSPAK (red lines). Right: Corresponding
Fourier Transforms.

Table 1: Fit parameters for the rafwkeighted Am I -edge EXAFS spectra shown in Figure 1.

Sample 1 2 3 4 5 6
pH 0.9 2.1 3.0 3.7 53 6.4
o N 109(3) | 104(3)| 106(3)] 104 (4 102 (3)  10.0 ()
R/A 247(1) | 247(0) | 247(Q1)| 2471 247 (1 247 (1)
o>/Az | 0.0104 (4)] 0.0099 (4) 0.0103 (4) 0.0103 (4) 0.0100/(5) 0.0094 (5)
Cooord N - - 1.0 (4) 1.6 (4) 2.2 (4) 1.7 (5)
R/A - - 343(4) | 343(3)| 341(2) 342(2
ClOus™ R/A - - 434(5) | 4.36(4)| 436(3)| 4.32(4
AE,/ eV 1.7 (3) 15 (3) 14 (2) 1.4 (3) 143 133
Reduced error 0.1357 0.1460 0.1282 0.1678 0.1671 0.1978
without C shells
Reduced error ) - 0.1266 0.1578 0.1430 0.1843
with C shells
k-range /A 254999 | 256998 2539099 256998 256998 2.52-9.99

*s° held constant at 0.005°&* N coupled to C shell and” held constant at 0.005°A
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