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Fig. S1. Effect of dilution by water on -OD stretching vibrational peaks (2100-2800 cm-1) for LND 

and CND obtained from ATR-FTIR.
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Fig. S2. ATR-FTIR spectra showing changes in the -OH peak of glycerol in mixtures of (a) LND 

and (b) CND.

Fig. S3. ATR-FTIR spectra showing -OD stretching vibrational peaks for (a) LND and (b) CND 

upon dilution with glycerol. Insets show change in area fraction of the hydrogen bonding modes.



Fig. S4. ATR-FTIR spectra showing nitrate in-plane deformation (IPD) peaks of nitrate ions for 

(a) LND and (b) CND upon dilution with glycerol.

Fig. S5. 5 wt% PVA (90 kDa, 98% hydrolyzed) in molten LNH (left) and CNH (right).



Table S1. Examples of cations and anions in ILs1

Cation Anion

1,3-Dialkylimidazolium
1,3-Dialkyl-2-methylimidazolium

1-Alkylpyridinium
1,1-Dialkylpyrrolidinium
1,1-Dialkylmorpholimium

1-Alkylpyrazolium
Tetraalkylammonium

Tetraalkylphosphonium

Cl−, Br−,
[Cl/AlCl3]−,

[BF4]−, [PF6]−,
[P(OH)2O2]−,

[PO4]3−,
[N(SO2CF3)2]−

[NO3]−,[N(CN)2]−

Table S2. Peak wavenumbers for hydrogen bonding bands from -OD peak 

(2100-2800 cm-1) analysis in D2O, LND, and CND.

 D2O LND CND

DAA 2300 2323 2313

DDAA 2386 2399 2383

DA 2479 2499 2509

DDA 2574 2600 2628

Free OD 2668 2658 2660



Table S3. Phase change properties of ILs vs. Inorganic salt hydrates.

1 1-methyl-3-ethylimidazolium tetrafluoroborate
2 1-methyl-3-butylimidazolium tetrafluoroborate
3 1,2-dimethyl-3-propylimidazolium bis(trifluorosulfonyl)imide
4 A refers to different anions and Gdm to guanidinium
5 MIM refers to methylimidazolium
6 1-butyl 3-methylimidazoliumchloride
7 ChCl: choline chloride
8 triethnolamine tetrafluoroborate 
9 diethnolamine tetrafluoroborate 
10 Monoethanolamine tetrafluoroborate
11 MMIM refers to dimethylimidazolium
12 Ntf2 refers to bis[(trifluoromethyl)sulfonyl]imide
13 N-decyloxymethyl-3-amido-pyridinium tetrafluoroborate
14 C2Py refers to 1-ethylpyridinium
15 C3Py refers to 1-propylpyridinium
16 C4Py refers to 1-butylpyridinium
17 C5Py refers to 1-pentylpyridinium
18 N1114 refers to butyltrimethylammonium
19 N1123 refers to ethyldimethylpropylammonium

IL
Melting point (°C) Heat of fusion 

(J/g)
Ref.

[EMIM][BF4]1 14.5 48.5 2

[BMIM][BF4]2 −87.5 47 2

[DMPI]Im3 11.5 50 2

[Gdm]4 [NTf2] 100 69 3

[Gdm][Val] 157 100 3

[Gdm][Tf] 160 130 3

[Gdm][Tar] 170 121 3

[Gdm][Ms] 208 190 3

[Gdm][NO3] 217 174 3

[C10MIM]Br5 74 66 4

[C16MIM]Br 74 152 4

[C4MIM]Cl6 60 53 4

[C4MMIM]Cl 92 76 4

ChCl/ ZnCl2
7 89 85 5

[TEA][BF4]8 72 65 4

[DEA][BF4]9 30 37.5 4

[MEA][BF4]10 33 58 4

[C16MMIM]11,Br 98 126 4

[C10MMIM]Br 68 75 4

[C4MMIM]Br 76 67 4

[C2MIM]tosylate 50 69.5 6

[C4MIM]octylsulfate 34 36.44 6

[C1MIM][Ntf2]12 26 64.94 6

[C2MIM][Ntf2] -3 55.2 6

[C4MIM][Ntf2] -4 53.49 6

[C6MIM][Ntf2] -7 63.2 6

[C8MIM][Ntf2] -23 52.96 6

[C4MMIM]Cl 92.89 76.38 4

[C4MMIM]Br 76.66 66.98 4

[C10MMIM]Br 68.35 95.4 4

[Pyr][BF4]13 87.12 134.81 7

[C2Py][Ntf2]14 31 19.85 6

[C3Py][Ntf2]15 45 30.12 6

[C4Py][Ntf2]16 26 27.7 6

[C5Py][Ntf2]17 0 51.55 6

[N1114][Ntf2]18 17 16.15 8

IL

[N1123][Ntf2]19 -11.7 54.5 9

KF·4H2O ~ 18.5 ~ 245 10

CaCl2·6H2O ~ 29 ~ 170 11

Inorganic 

Na2SO4·10H2O 32 254 11



Na2HPO4·12H2O 36.5 279 12

Zn(NO3)2·6H2O 36 147 11

FeCl3·6H2O 37 186 12

CaCl2·4H2O 44 100 13

salt 
hydrates

LiNO3·3H2O 30 270 14
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