Supplementary information

The supplementary information addresses five different references of Raman
spectra of groups; SO42-, Cl', NOs, CO32, and CH3S0Os. Raman spectra are taken from
reference specimens of simple salts such as reagent-grade chemicals, 99.5wt% Na2SO4
(Kishida Chemical), 98.0wt% Na2SO04+10H20 (Kishida Chemical), 98.0wt%
NaHSO4+H20 (Kishida Chemical), 99.5wt% MgSO4-7H20 (Kishida Chemical), 98.0wt%
CaS042H20 (Kishida Chemical), CaS040.5H20 (Kanto Chemical), 99.5wt% (NH4)2SO4
(Kishida Chemical), 99.5wt% NaCl (Kishida Chemical), 98.0wt% MgCl2-6H20 (Kishida
Chemical), 99.0wt% NaNOs (Kishida Chemical), 99.0wt% Mg(NO3)2-6H20 (Kishida
Chemical), 98.5wt% Ca(NO3)2:4H20 (Kishida Chemical), 99.0wt% NH4NO; (Kishida
Chemical), 99.5wt% Na2COs (Kishida Chemical), 99.0wt% Na2COs310H20 (Kishida
Chemical), 99.5wt% CaCOs (Kishida Chemical), 98wt% CH3SOsNa (Alfa Aesar), 99wt%
(CH3S03)2:Mg (Daniels Fine Chemicals), 98wt% CH3SOsK (Tokyo Kasei Kogyo), and
98wt% (CH3S03)2Ca (Tokyo Kasei Kogyo).

Raman spectra of Na2SO4-7H20 and MgSO4-11H20 are synthesized using
previous methods [S1, S2], respectively. NaCl-2H20, MgClz:12H20, CH3SOsNa nH:20,
(CH3S03)2Mg nH20, CH3SOsK-nH20, (CH3S03)2Ca nH20 are synthesized at eutectic

concentration and measured below the eutectic temperature.
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Figure A. Reference Raman spectra of S04 salts. a. Na2SOu4; b. Na2S04-7H=20 [S1]; c.
Na2S0410H20; d. NaHSO4-Hz20; e. MgS04 7TH20; f. MgSO4-11H20 [S2]; g. CaS04 2H20;
h. CaS04-0.5H20; i. (NH4)2SO4.
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Figure B. Reference Raman spectra of Cl° salts. a. NaCl2H:20; b. MgClz-6H20; c.
MgClz -12H20.
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Figure C. Reference Raman spectra of NOs salts. a. NaNOs; b. Mg(NOs)2 6H20, c.
Ca(NOs)2 4H20; d. NH4NO:s.
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Figure D. Reference Raman spectra of COs2 salts. a. Na2COs; b. Na2COs3-10H:20; c.
CaCOs.
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Figure E. Reference Raman spectra of CHsSOs salts. a. CH3SOsNanH20; b.
(CH3S03)2Mg nH20; c. CH3SOsK-nH20; d. (CH3S0s3)2Ca nH20.
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