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1. Calculations

a. Example of optimized (GFN2-xTB) water copper-chloride supramolecular clusters.
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b. Optimized (GFN2-xTB) geometry for [CuCI(H20)s]*
0 -2.7599122238 -0.3335844248 -0.2996072262
Cl 0.9603619173 -1.6463921577 0.1555632251
Cu -0.7278111628 -0.1654402697 0.2726916931
0] -0.1547980495 1.5557862806 1.4474117895
0] -0.6967317927 1.3338709274 -1.4395155435
O 1.8164179369 0.4036333442 -1.8619007240
0 2.3631818679 0.9615560708 0.9550925003
H -2.75558136061 -1.1454356353 -0.8153441982
H -2.7107425919 0.4019312335 -0.9236169948
H -0.5878672332 2.1106260353 -0.8828762561
H 0.2080880910 1.0882061340 -1.7328454176
H 0.8314367040 1.4581623618 1.3320016335
H -0.3418023401 1.3342574439 2.36190114061
H 2.1074822118 0.0176963070 -2.6894102043
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c. Optimized (GFN2-xTB) geometry for [CuCl2(H20)4]°
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d. Optimized (GFN2-xTB) geometry for [CuClz3(H20)3]
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e. Cu-O radial distribution function gcu-o(r) computed for clusters containing 50 water
molecules.
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f. TDDFT calculations on water copper-chloride supramolecular clusters by varying the
number of water molecules, e.g. 10, 50 and 200.
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g. Molecular orbitals involved in the electronic transitions: [CuCl3(H20)3]
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h. Molecular orbitals involved in the electronic transitions: [CuClz2(H20)4]
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h. Molecular orbitals involved in the electronic transitions: [CuCIl(H20)s]*
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2. Cu(l) speciation dependence from CI- concentration
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Figure S1. UV/Vis absorption spectra of 50 mM CuCl; electrolytes with different concentrations

of HCl in a quartz cuvette with 50 um optical path.

3. Cu(Il) voltammetric dependence from Cu(ll) concentration
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Figure S2. CV at 0.01 V s of (a) 0.5 M CuClz 6 M HClI and (b) 2 M CuClz 6 M HCI electrolytes in

three-electrode conventional cell, WE: Pt disk, CE: Pt wire, RE: Ag/AgCI.



