
Supplement 1: Data sheets for Ea , Δ‡Sr, and Δ‡Gr graphs and Eq. 13 Δ‡Sr graph

Data sheet for Ea
Label abbreviations: HT (Higher T range) and LT (Lower T range).  Unc is the
uncertainty/standard deviation σ. The adjusted r2 is modified for the degrees of
freedom and is smaller than the directly calculated r2. The 4pts value was used
because it was not clear whether the line had a break.
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Supplement Figure 1. The values of Δ‡Sr for pairwise diffusion versus distance from Equation
13. The vertical bars indicate the standard deviations of the slopes of the least squares lines
found from the Dp values weighted by their individual experimental uncertainties. Due to the
breaks at50EC, the two shortest distances have two different Δ‡Sr values, one in the range 10EC
to 50EC and the other 50EC to 90EC. The flat line shows the macroscopic Δ‡Sr for D2O at 50 EC
found from the data of Prielmeier et al.48 in the same manner as for the salt solutions. The
numerical values for the graphed points are listed on the next page.



Data sheet forΔ‡Sr for Figure Supp 1 calculated from Equation 13
Label abbreviations: HT (Higher T range) and LT (Lower T range).  Unc is the
uncertainty/starndard deviation σ. The adjusted r2 is modified for the degrees of
freedom and is smaller than the directly calculated r2. The 4pts value was used
because it was not clear whether the line had a break.



Data sheet for Δ‡Gr Figure 7 



Supplement 2: Untruncated estimates of single-ion diffusion coefficients for 0.8 M SrI2 in D2O at the experimental
temperatures

The calculated 25 EC data value for 0.8 M SrI2 was adjusted to the experimental temperatures by dividing the two
25 EC diffusion coefficients listed above by the relative changes in H2O viscosity listed in the 4th column. These
values were then divided by the viscosity ratios listed in the 2nd column to get the two sets of estimated diffusion
coefficients listed: iodide in column 6 and strontium in column 8. 



Supplement 3: If classical transition state theory were used for diffusion: the
kBT/h contribution

As reviewed by Peters et al.,[Reaction rate theory and rare events, Elsevier,
amsterdam, 2017] classical TST does not apply to complex reaction surfaces such
as for water self-diffusion. If classical TST were used, then the calculation of
activation parameters from a T-dependent slope would include a contribution from
kBT/h. If the contribution were considered to be associated with Δ‡S, then instead of
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the value of which is unitless as is the term Δ‡S/R. Since the values of Δ‡S are
around 10 e.u., the slope due to the kBT/h slope again is less than one fifth of the
results. As a result, in cases where the  kBT/h term is included in an activation
calculation, its contribution is T cal mol-1 to Δ‡G . 



For d(1/T):

 If the kBT/h term's contribution were to be associated with Ea, the derivative
needed is d(kBT/h)/d(1/T). 
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To see why the final value is about T, use the approximation to find the slope
between (T +1) K and (T - 1) K. Apply approximation
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Then for a 2E change in the numerator, Δ2E ln T . -2/T. 
For the denominator,
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 which for a 2E change gives 
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with units of K. At 300 K the slope .300 K, and similarly for other Kelvin
temperatures, and the slope has the same units as Ea/R. Since diffusion in the SrI2
has Ea over 3000 cal mol-1, Ea/R is at least five times as large.

Of course because both of the derivatives involve T and logarithms of the
values, since only the product kBT appears (kB = 1.380658×10-23 J K-1 = 3.300 × 10-24

cal K-1) along with h (h = 6.626 ×10-34 J·s = 1.583 ×10-34 cal·s) these fundamental
values do not appear in the resulting derivatives. 



Graph:   Plot of ln Dp versus 1/T for the value of q = 0.95, equivalent to a
length scale of 6.6 Å. Two different fits are shown, one of a best straight
line for all five points and also two straight line segments with a break at
50 EC. The uncertainties shown are from the counting statistics where the
entire uncertainty for each has been attributed to the coherent part alone,
which means these are overestimates.

Supplement 4: One line or two?

 Comparing the quality
of the two-segment fit to the
one-line fit may be calculated
as follows. The data in the
table shows the square of the
residuals (d2) for each point.
In order to compare the two
sets and not double count the
middle point, the larger of the
two residual values is carried
to the fifth column, which
shows the d2 values for the
broken line set.

The F-statistic for the
two fits is 

F=0.0505/0.0026 = 19.4

from the two sums shown in
the bolded cells.

With 4 degrees of
freedom for each fit, the F-test table shows a value for 1% is 15.98. As a result, there is >99%
certainty the broken line is a better fit to the data.

Residuals and standard deviations of the mean for two fits to Dp data

ln Dp 5-point line
       d2

3-point Lower T
           d2 

3-point Higher T
            d2

Broken-line 
          d2

T/K

-11.1835 0.005256 0.000496377 0.000496377 283

-10.78 0.0002 0.002276063 0.002276063 303

-10.561 0.029386 0.000646613 3.30825E-05 0.000646613 323

-10.0676 0.001256 0.000149225 0.000149225 343

-9.59394 0.014453 4.17836E-05 4.17836E-05 363

3si
2 0.0505511 0.003419053 0.000224091 0.00296



Supplement 5:
Comparing simulations for 1 M SrI2 solutions in water with two different force fields

The figures show the radial distribution functions versus distance in Å calculated for 1 M SrI2
aqueous solutions (3760 waters, 80 Sr2+, and 160 I-). Color key: red curve Sr–I, green curve I–I,
black curve Sr–Sr. The left graph has Sr2+ from the force field of Naleem et al.38, and the right
graph from the force field of Deublein et al.40

In deriving the two different force fields, the groups optimized them by reproducing
different experimental measurements for aqueous solutions of the strontium ions. Among the
experimental physical properties being matched were:
In Naleem; The parameters were scaled to reproduce the Kirkwood-Buff force fields and then
the results were compared to experimental values of activity derivatives, excess coordination
numbers, partial molar volumes, translational self-diffusion coefficients. dielectric coefficients,
enthalpy of mixing, and mean residence times for waters and anions around each
cation.
In Deublein; the radial distribution function (RDF) of water around the cation, the
hydration number of strontium, the potential of mean force between strotium and water, the
hydration water residence time, the self-diffusion coefficient, the electric conductivity, and the
enthalpy of hydration.

Because MD water is not triatomic H2O, one would not expect the calculations to include
any relationship with the scattering contrast that might exist for, e.g., non-adjacent Sr-O, I-O, Sr-
D, or I-D pairs.




