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S1. Calibration of the effects of inelastic scattering

In the present analysis, the inelasticity correction was carried out by employing scattering intensity
observed for the null-H,O (a mixture of H,O and D,O with molar ratio of 0.64 and 0.36, the average
scattering length of hydrogen atom is 0) sealed in thin walled vanadium cell (2 mm t x 14mm w, wall
thickness of 0.1 mm). The scattering intensity from the null-H,O measured by the NOVA spectrometer
was corrected for absorption and multiple scattering and converted to the absolute scale using corrected
scattering intensity from a vanadium slab (1.5 mm t). The O-O partial structure factor of liquid water
was then subtracted from the corrected scattering intensity from the null-H,O to obtain the inelasticity
correction term for the null-H,O which is dominated by inelasticity distortion of the scattering intensity
form the H atom. The correction term multiplied by the factor & was subtracted from the scattering
intensity observed for the LiClO4 / PC solution to obtain the inelasticity corrected scattering intensity.
The factor  was determined so that the corrected scattering intensity data sets for different scattering

angles between 13.1 and 27.9° well agree within experimental uncertainties.

S2. Temperature dependence of the structure factor from MD simulation with Model 1
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Figure S1. The structure factors, I,(¢), of 'LiClO4 / PC-ds solution at 350 K (red) and 500 K (blue)

obtained by MD simulation with Model 1.

Since the temperature of our MD simulation, 500 K, is much higher than that of the experiment, 298
K, one may consider that the structure obtained by the MD simulation does not reflect the structure of
the real solution. In order to resolve the question, we performed a simulation run at 350 K using Model
1, and the obtained structure was compared with that at 500 K. The density of the run at two different
temperatures were the same, and the lengths of the equilibration and production runs at 350 K were 20
ns and 100 ns, respectively.

The structure factors of "LiClO4 / PC-dg at two different temperatures were plotted together in Fig. S1
for comparison. The temperature dependence of /,,(¢) is small, and we consider that the MD simulation
at 500 K captures the essential feature of the liquid structure at 298 K. The scattering of the data is
larger at the lower temperature, which is ascribed to the poorer statistics owing to the slower relaxation

of the scattering length density mode.
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S3. Solvation structure of Li" ion in three different models
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Figure S2. The radial distribution functions between (a) Li-O and (b) Li-Cl atoms calculated by Models
1 (red), 2 (blue) and 3 (green) are plotted, where the O-atom stands for the carbonyl oxygen atom of

solvent PC.
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Figure S3. The running coordination numbers between (a) Li-O and (b) Li-Cl atoms calculated by
Models 1 (red), 2 (blue) and 3 (green) are plotted, where the O-atom stands for the carbonyl oxygen

atom of solvent PC.
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