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Data analysis

M**-Ox system

The partitioning of M**= Am, Cm and Eu into the aqueous (6.60 m (NaClOy)) and
the organic phase (HDEHP, represented as H,A,, in the dimeric form) can be expressed
as:

M) + 3H2Ax0) & M(HA)30)+ 3H' (1)

where (a) and (o) represent respectively, the aqueous and organic phases. In the presence
of Ox in the aqueous phase the complexation of the metal ions can be written as:

M*"+n Ox> & M(Ox),> ™" ()
where n= 1 and 2. The concentration range of Ox was so chosen to form only 1:1 and 1:2
complexes. A non-linear curve of 1/D (D = distribution ratio = [M3+]t0ta1,(o)/ [M3+]t0tal,(a) ) vs.
[0x”7] for the metal ion at four temperatures (Figure S1)
indicating the formation of more than one complex species. The stability constants (B¢

and B102) of the complexes formed were evaluated using the polynomial

Do/D-1= Bioi[L1+ Broo[LT") 3)

where Dy is the distribution ratio in the absence of ligand, L= Ox”. [The first stability
constant, P11, was calculated as a slope of linear regression between (Dy/D-1) and the
[L]. The second stability constants, 102, were calculated as the slope of the linear
regression between (Do/D-1)/[L] and [L]. Equal weight was given to each data point.
Values with a deviation > 36 from the regression curve were excluded in the final
calculation of the stability constants. All experiments were performed at least twice and
six to eight data points were obtained in each measurement.
M**-EDTA-Ox system

In the presence of both the ligands EDTA and Ox the ternary complexes are
formed, which can be represented by the equations:

M** +EDTA* + n Ox* & M(EDTA)(Ox),” " 4)

A non-linear plot of 1/D vs. [Ox*] at fixed [EDTA*] for all these metal ions at

four temperatures indicated the formation of more than one ternary complex. The
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stability constants (Bi1;; and PBi12) of the ternary complex were evaluated using the

polynomial:
Dy/D-1= B111[EDTA*][Ox* V/[(1 + B1oi[EDTA*]) + (5)
B1[EDTA*I[OX*V/[(1 + Bioi[EDTAY])
where
Di= M Jo/IM* (1 + Bios[EDTA™]) (6)

From the knowledge of the stability constants (Bio1, Bio2 and PBii1, Piiz) at
temperatures 0, 25, 45 and 60+0.1°C, the enthalpies of formation of the binary and the
ternary complexes were determined using the Van't Hoff equation, and the entropy values

with the Gibbs-Helmoltz equation.

The stability constants in molarity (log B, m) at different temperature were

converted to molality (log B, m) by the relation [1-3]
log B m=log B m+XZ rv, log 6 (7)

where 0 is the ratio of the values of molality to molarity for the specific ionic medium

and X ,v; is the stoichiometric coefficient of the reaction M*" + n Ox> < M(Ox)n> ™"

» (Vr
is positive for the products and negative for the reactants). For the above reaction X v, is
equal to -1 and -2 respectively, for n=1 and 2. The density data of 6.60 m (NaClOy)
solution at temperatures 0, 25, 45, and 60 °C were taken from ref. [3]. The
thermodynamic parameters were computed using stability constants in the molality.
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Table S1 Stability constants of Am®>", Cm’" and Eu’" with
EDTA (log Bio1) at pcH = 3.60, I= 6.60m (NaClOy,), T= 0-60°C.

Temp (°C) Am’" Cm’" Eu’"
0 14.85+£0.09 15.18%0.10 15.20%0.09
10 15.03£0.08 15.56x0.11 15.52+0.09
25 15.88+0.09 16.06+£0.09 15.76x0.08
35 16.12+0.11  16.85+£0.12 16.85+0.11
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Fig. S1 Plots of 1/D vs. [0x2'] for Am3+, cm3* and Eu3* at 1=6.60 m (NaClOy),

T=25°C and pcH=3.60
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Fig. S2 "H NMR spectra of (left) (A) La:EDTA, 1:1, pcH = 9.3, (B) La-EDTA-Ox,
1:1:1, pcH = 9.1 and (C) La-EDTA-Ox, 1:1:2, pcH = 9.2; (right)
(A) Y-EDTA, 1:1, pcH =9.2, (B) Y-EDTA-Ox, 1:1:1, pcH =9.3 and
(C) Y-EDTA-Ox, 1:1:2, pcH =9.3.
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Fig. S3 The 5F0 —>7D0 excitation spectra of Eu(lll) complexes with EDTA+Ox,
[Eu3*] = 1x104 M, | = 6.60 m (NaClOg)
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