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Supplementary data integrating the data discussed in more detail in the main manuscript are reported in this document. 

Transport numbers for potassium, magnesium and sulphates ions are reported in Figure S 1, Figure S 2, and Figure S 3, respectively. Their trends confirmed the behavior discussed in more detail in the main texst. Indeed, ion transport numbers were barely affected by permeate and brine conductivities, while the main variation was observed by changing the ion concentration ratio. For all the two salts couples, ion transport number increased with its concentration in the brine. 
[image: ]
[bookmark: _Ref139558664]Figure S 1. Potassium transport numbers as function of current density for different inlet brine and permeate conductivities and compositions, for tests performed with two salts solution: KCl-NaCl .

[image: ]
[bookmark: _Ref139558666]Figure S 2. Magnesium transport numbers as function of current density for different inlet brine conductivities and compositions, for tests performed with two salts solution: MgCl2-NaCl . Inlet permeate conductivity equal to 0.07 mS/cm.
[image: ]
[bookmark: _Ref139558667]Figure S 3. Sulphates transport numbers as function of current density for different inlet brine conductivities and compositions, for tests performed with two salts solution: Na2SO4-NaCl . Inlet permeate conductivity equal to 0.07 mS/cm.
Figure S 4 reports ion selectivities for K+ and HCO3- as function of the inlet permeate conductivity and for the two brine conductivities tested in this work. Both permeate and brine conductivities had negligible effect on ion selectivities as it could be deducted by the constant values of transport numbers as function of the two parameters. 
[image: ]
[bookmark: _Ref139561632]Figure S 4. Ion selectivity for K+ and HCO3- as function of the inlet permeate conductivity and for different brine conductivity. 
Figure S 5 reports the outlet permeate conductivity trend as function of the platinum wires voltage for tests performed with three salts solutions with a competition between a) cations (MgCl2-CaCl2-NaCl) and b) anions (Na2SO4-NaHCO3-NaCl). The three salts solutions tests were performed at different compositions, as reported in the graphs, and were compared with tests performed with one and two salts solutions. As already observed from the platinum wires voltage-current density curves, reported in the main manuscript, tests with three salts solutions resulted in a lower remineralization effect compared to the single salt solutions using either sodium or calcium chlorides. Indeed, the presence of magnesium for the cations and bicarbonates and sulphates for the anions resulted in a lower corresponding current, thus a lower increase in the outlet permeate conductivity. 

[image: ]
[bookmark: _Ref139566095][bookmark: _Hlk139566136]Figure S 5. Outlet permeate conductivity-platinum wires voltage curves for tests performed with three salts solutions with a competition between a) cations (MgCl2-CaCl2-NaCl) and b) anions (Na2SO4-NaHCO3-NaCl). All the tests were performed at inlet conductivity of 0.07 mS/cm and 3.0 mS/cm for permeate and brine, respectively. The composition of the two and three salts solution is indicated in the graph.
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