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Table SI-1 summarizes all the results and experimental conditions of the systems
investigated by TRLFS, including normalized intensities and pH measurements. The proton
concentration, pH,, were obtained from the measured values of pHey, considering pHmy, = pHexp
+ An, where A, is a correction factor that involves the H* activity coefficient and the liquid
junction potential of the electrode at a given concentration of background electrolyte. A, values
for Na,SO, systems were used as reported in Duckworth et al' (work performed between 0.1-
1.75 mol-Kg~' Na,SOQ,). All values pH,, are close to 5, which supports the absence of any
significant Eu(lll) hydrolysis species or HSO4~ (< 1%).

Table SI-1 — Measured and modelled normalized fluorescence intensity of Eu(lll)}-Na*-SO,?
aqueous solutions at room temperature.

[ N a+] ( mol- Kg_1 ) LOg 1 0[ S 042-] P H exp P H, m [} normR’ exp [} normR’ SIT [} normR’ Pitzer
0.00 -5.49 5.7 +0.1 - 1.00x0.05 1.08 1.08
8.50E-04 -3.07 5.8 +0.1 - 146 £0.07 1.27 1.28
1.97E-03 -2.70 5.6 0.1 - 1.65+0.08 1.41 1.42
6.62E-03 -2.18 5.5+0.1 - 1.74£009 1.68 1.69
9.77E-03 -2.01 5.6 +0.1 - 1.72+0.09 1.76 1.78
1.19E-02 -1.93 5.6+0.1 - 1.82+0.09 1.80 1.82
4.74E-02 -1.32 5.7 +0.1 - 2.02+010 2.05 2.08
7.70E-02 -1.11 5.6+0.1 - 211 £0.11 2.14 217
0.11 -0.96 55+0.1 51+0.1 2.16 £ 0.11 2.20 2.23
0.16 -0.81 5.6 £0.1 52+0.1 233+012 2.29 2.31
0.20 -0.70 55+0.1 5.1+0.1 235+012 2.36 2.38
0.26 -0.59 55+0.1 5.1+0.1 2431012 243 2.45
0.31 -0.50 54 +0.1 5.0+0.1 252+0.13 2.51 2.52
0.36 -0.45 54 +0.1 5.0+0.1 258+0.13 2.56 2.56
0.45 -0.35 54 +0.1 5.0+0.1 2.81+0.14 2.67 2.66
0.51 -0.29 55+0.1 5.1+0.1 283+014 273 2.72
0.61 -0.22 54 +0.1 5.0+0.1 2.79+014 2.82 2.81
0.70 -0.15 54 +0.1 49+0.1 2.89+014 290 2.89
0.82 -0.09 5.3+0.1 4.8 +0.1 293+015 298 2.97
0.90 -0.05 5.310.1 49+0.1 298+0.15 3.04 3.03
1.00 0.00 5.310.1 49+0.1 295+0.15 3.11 3.10
1.20 0.08 54 +0.1 5.0+0.1 311016 3.22 3.20
1.46 0.16 52+0.1 49+0.1 3.39+017 3.34 3.32
1.55 0.19 5.2+0.1 49+01 3.36+0.17  3.38 3.36
1.82 0.26 5.2+0.1 - 3.54+0.18 3.48 3.44

2.03 0.31 5.1+0.1 - 3.64+0.18 3.54 3.49
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Figure SI-1 — Solubility in the system Eu,(S0,);—MgS0O,~H,O at room temperature in
logarithmic scale, according to SIT (black line), Pitzer (red line) models. The blue line
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corresponds to the Pitzer excluding , Y2 and 43
as fitting parameters (see main text). Symbols: experimental data as reported in Part | of this
work or in the literature?.
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