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Non-Fresnel Corrected Spectra of Figure 1:

Figure S1 shows the non-Fresnel corrected SFG spectra of Figure 1.
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Figure S1 Non-Fresnel corrected SFG spectra of Figure 1. (a) pH 3 - HNO;, (b) pH 7, (c) pH 9 - NaOH and (d) pH 9 -
NH,OH.
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Spectra fit Samples:

Figure S2 shows some examples of the fitting results around the freezing point (time zero) to demonstrate the fit

quality.
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Figure S2 a. Samples of the fitting results. (a) pH 3 (HNO3), (b) pH 7, (c) pH 9 (NaOH) and (d) pH 9 (NH,OH). The label
on each panel shows the water phase, the time with respect to the freezing point and the temperature.
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Fitting parameters:

The center frequencies and linewidths of the resonances and the amplitude and phase of the nonresonant
background were kept constant for each phase (liquid and ice) in the fit procedure used to plot Figure 3. In Figure S3
we show two examples of different fitting procedures. Figure S3a shows an example where the center frequencies

and linewidths of the resonances were kept constant, while the amplitude and phase of the nonresonant
background were allowed to change upon phase change (liquid/ice) but fixed during the fitting iterations within the
same phase. Figure S3b shows an example of non—constrained fitting for pH9 (NaOH) where all parameters were
allowed to change during the fitting iterations. The different fit routines result in subtle changes not affecting any

conclusions.
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Figure S3 Two examples of different fitting procedures. (a) Absolute peak amplitude of individual bands for all
solutions under fixed frequency and linewidth of the resonances, and free amplitude and phase of the nonresonant
background during the fitting iterations.(b) A plot of the individual fit parameters as a function of time/temperature

for pH9 (NaOH) which are obtained from the non-constrained fit procedure.

S7



