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Figure S1. SEM photos of a) cellulose and b) regenerated cellulose.
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Figure S2. ’Li NMR spectra of LiCl solid salt and CaCl,-6H,0-LiCl molten salt hydrate at room
temperature.
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Figure S3. 3°Cl NMR spectra of CaCly-6H,0-LiCl molten salt hydrate at room temperature: a)
CaCl-6H;0 LiCl; b) CaCl-6H20; ¢) CaCl;-6H,0 aqueous; d) LiCl solid salt.
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Figure S4. Variable-temperature 3Cl single pulse excitation NMR spectra of CaCl>:6H,0 a),
CaCly-6H,0-LiCl b) and CaCly-6H,0-LiCl/cellulose system c) at temperature range from 273 K to
333 K.



Table S1. Comparison of CaCl,-6H,0-LiCl with the reported molten salt hydrates in the literatures.

Molten Salt Hydrates Solvents Melting point Solubility Reference
CaCly-6H,0-LiCl 120 °C 3.0% This work
LiBr (65%, wt) 130°C 1.3% [1]
LiBr-3H,0 140 °C 1.0% [2]
Lil-2H20 100 °C 0.25% [3]
LiClO4-3H,0 100 °C 1.6% (4]
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Table S2. Parameters of all simulation boxes in AIMD.

System N(Ca) N(C) N(H) N(O) N(L) N(C) N(cellulose) a(A) (Dg‘j::‘r']?)
CaCly6H:0-licl 6 20 72 36 8 [ / 11.55 1.78
CaCly-6H;0-LiCl

/ 6 20 94 47 8 12 1 12.30 1.78

cellulose

LiCl/ H,0 / 1 112 56 1 / / 12.04 1.0

Table S3. The data of chemical shielding calculations of Li NMR in LiCl/H,0.

500fs 550fs 600fs 650fs 700fs 750fs 800fs 850fs 900fs 950fs 1000fs AVG

Lil 88.61 883 8895 8882 8782 8886 88.15 8886 8895 8849 88.63 88.59




Table S4. The data of chemical shielding calculations of Li NMR in CaCl,-6H,0-LiCl.

500fs 550fs 600fs 650fs 700fs 750fs 800fs 850fs 900fs 950fs 1000fs AVG
Lil 89.41 88.68 89.2 8897 8796 8898 87.97 89.54 8873 8822 89.6 88.84
Li2 8896 88.36 89.05 89.01 8853 8876 89.39 89.1 8887 89 88.89 88.90
Li3 87.54 88.29 88.38 88.2 8883 8849 8844 88.02 8831 88.18 89.14 88.35
Li4 88.64 88.29 88.01 8896 88.19 8854 8853 8851 8896 88.52 8861 88.52
Li5 89.64 89.46 89.57 8892 89.34 89.64 88.56 8896 89.29 88.28 8842 89.10
Li6 8899 89.21 88.33 88.82 88.74 88.42 87.66 88.88 88.41 8795 8899 88.58
Li7 90.49 89.99 89.69 90.02 90.28 89.45 89.84 89.42 89.27 88.89 88.23 89.60
Li8 88.6 88.26 88.12 87.04 8794 88.43 8844 887 8787 8873 8831 8822

The chemical shielding average of all Li ions in CaCl,-6H,0-LiCl system is 88.76 ppm.
The calculation Li NMR in CaCly-6H,0-LiCl system reference to LiCl/H20 is -0.17 ppm.
The data of Li NMR in CaCl,-6H,0-LiCl/cellulose.



Table S5. The data of chemical shielding calculations of Li NMR in CaCl,-6H,0-LiCl/cellulose.

500fs 550fs 600fs 650fs 700fs 750fs 800fs 850fs 900fs 950fs 1000fs AVG
Lil 86.89 87.09 86.26 87.04 86.55 87.79 87.76 86.07 88.12 88.53 88.24 87.30
Li2 8899 8866 89.79 90.21 90.03 89.83 89.43 8941 883 89.38 88.52 89.32
Li3 8833 8882 8894 8836 89.34 89.16 88.72 89.33 88.78 89.1 88.71 88.87
Li4 89.39 89.34 8765 8878 885 8835 8799 8856 88.26 88.83 89.34 88.64
Li5 87.08 87.29 8821 8801 89.51 8848 89.23 89.1 88.18 88.86 88.76 88.43
Li6 88.69 89.64 8845 89.36 88.11 89.26 88.08 88.76 88.31 89.11 88.84 88.78
Li7 89.49 8839 8889 87.77 89.04 88.16 8858 89.08 89.14 88.17 89.14 88.71
Li8 87.73 8751 8858 8828 8779 8869 884 8862 89.36 8756 88.48 88.27

The chemical shielding average of all Li ions in CaCl,-:6H,0-LiCl/cellulose system is 88.54 ppm.
The calculation Li NMR in CaCl,-6H,0-LiCl/cellulose system reference to LiCl/H,0 is 0.05 ppm.



