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I. Figures and Tables

 

Figure S1. Dependence of the ratio of anodic peak current, ipa, to cathodic 

peak current, ipc, on the HCl(aq) concentration at different scan rates (0.01 – 

1 V/s), represented by orange (0.01), blue (0.05), gray (0.1), yellow (0.2), 

cyan (0.5), and green (1 V/s), respectively.
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Figure S2. The UV-Vis-NIR spectra from plutonium solutions (0.2 M) 

dissolved in HCl(aq) (9 M) before (black trace) and after (orange trace) 

additions of NaClO2(aq) (6.6 M). Before NaClO2(aq) addition, the UV-Vis-NIR 

spectrum showed a mixture of Pu4+(aq) and Pu3+(aq). After NaClO2(aq) addition, 

only Pu4+(aq) was detected.
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Figure S3. The UV-Vis-NIR spectra from a Pu4+(aq) (0.2 M) solution 

dissolved in HCl(aq) (9 M) before (black trace) and after (orange trace) 

additions of CsCl2(aq) (3 M). Before CsCl(aq) addition, the UV-Vis-NIR 

spectrum showed Pu4+(aq) dissolved in solution. Addition of CsCl(aq) caused 

the plutonium the precipitate as Cs2PuCl6(solid).
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Figure S4. The PXRD patterns of the as-prepared Cs2PuCl6(solid) (pink 

trace) compared to the simulated PXRD pattern (blue trace) from the 

reported crystal structure.1 The simulated pattern was made in Mercury.2
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Table S1. The coefficient of determination, R2, for the least-squares fitting of peak current 

(ip) as a function of the scan rate (v1/2) for plutonium in HCl(aq) solutions (1 – 11 M).

Pu HCl(aq) Solutions
1 M HCl(aq) 3 M HCl(aq) 5.5 M HCl(aq) 8 M HCl(aq) 11 M HCl(aq)

R2 0.996 0.988 0.987 0.992 0.995



S8

II. Equation Derivations

Using Halfwave Potentials (E½) to Evaluate Pu Coordination Numbers for Cl1–. 

The Pu4+/3+ electron transfer in HCl(aq) solutions at low scan rates was best described as a reversible 

redox process (Eq 1) coupled with reversible complexation reactions (Eq 2). This means that the 

half-wave potentials (E½) dependence on HCl(aq) concentration inform on the number of Cl1– 

ligands (symbolized by l) bound by Pu4+
(aq). A mathematical expression (Eq 5) can be derived to 

infer the ligand number with the aid of chemical equilibrium (Eq 2), Nernst equation (Eq 3), and 

steady-state mass transport equation (Eq 4).3
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Where E, Eo’, and E1/2 are reduction potential, formal potential, and half-wave potential, 

respectively; n, the stoichiometric number of electrons involved in Eq 1, n = 1 for Eq 1; K, the 

equilibrium constant of the complexation reaction (Eq 2); Cj*, the bulk concentration of species j 

(j = M (metal), L (ligand), and ML (complex)); Cj, the concentration of species j at the electrode 

surface, CCl- ≈ CCl-* ≈ constant as CCl-* >> CPu*; f ≝ F/(RT), with F being the Faraday constant 

(96485 C/mol), R the ideal gas constant (8.314 J/mol·K), and T the temperature in Kelvin (T = 

298.15 K in this case); A, the electrode surface area; kc,j, the mass-transfer coefficient of species j; 

, anodic or cathodic limiting current, defined as the anodic or cathodic current  when 𝑖𝑎 𝑜𝑟 𝑐,𝑙𝑖𝑚 𝑖𝑎 𝑜𝑟 𝑐
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the natural logarithm of the Cl1–
(aq) concentration enables the calculation of the number of Cl1– 

ligands bound by plutonium.
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