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S1. DSC data
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Figure S1. Heat flow measured by DSC for LiCl in methanolic solution at LiCl concentrations of: a)
10 wt%; b) 15 wt%; c) 20%; d) 30 wt%. The thermograms show the signals of the first cooling (black
line), isotherm at 0°C (red line), second cooling (blue line), isotherm at -40°C (green line), third
cooling (purple line), isotherm at -80°C (orange line), fourth cooling (light blue line), isotherm at
-90°C (brown line), heating scan (light green line), obtained following the methodology described in
the experimental section; e) Onset temperatures of the melting process of LiCl methanolic solutions
as a function of the LiCl molar fraction, Xvic1. The corresponding molar fractions for the investigated
concentrations are: 10 wt% = 0.077, 15 wt% = 0.118, 20 wt% = 0.159, 30 wt% = 0.245. For the 10

wt% LiCl concentration, the onset temperature is below the measurable interval (< -80°C).



S2. The Role of the Surface When Self-diffusion is Modeled Within the Eyring’s Reaction Rate
Theory

According to the Arrhenius law, the self-diffusion coefficients of methanol molecules close to (D2p)

and far from (Dpuix) the surface are expressed as

Dyp = Doo ppe~Fact2n/RT (S1)
Dpuik = Doo,puice ™ Factoutk/RT (52)
Since, as noticed in the main text, D>p< Dpuix and Eqct 20< Eact buik, it follows that the pre-exponential
factor Dw2p 1s smaller than D« puk. The origin of the latter inequality can be tentatively explained
modeling the diffusional process analogously to the rate of a chemical reaction within the Eyring’s
theory. If we dissect self-diffusion in elementary steps [1], a molecule is supposed to move from one
equilibrium position to the another, passing through a high-energy state, the so-called "transition
state".

According to the “transition state” theory, D>p and Dy can be expressed as

D,p @AS3p/R g—AH3p/RT (S3)

* *
Dpuik eASbutk/R o ~AHpy 1 /RT (S4)

where AH?and AS7 are the enthalpy and entropy of activation for the elementary step of self-
diffusion close to the surface (i=2D) and far from it (i=bulk).
If AH3, = Eqernp and AHZ i = Eqce puk, the pre-factors De2p and Dew puik result to be related to the

term containing the entropy of activation, according to the following expressions:

Doo 2p & €2S3D/R (S5)

Do pusic % €25bute/F (S6)

Since Do 20< Deo puit, it Tollows that AS3,<ASZ. ;x, i.e. the difference between the entropy content of
the methanol molecules in the transition state and in the equilibrium state before the diffusional step

close to the surface, AS3;,, is smaller than that occurring far from it, AS7,, .



This difference can be related to the constraint imposed by the surface, which reduces the number of
possible configurations of the transition state and makes it more similar to the equilibrium state

compared to the bulk.
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