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Section S1: Solubility test

Fig. $1: Solubility test of different vol.% of methanol in 10 m ZnCl,-WISE. It depicts 10 m ZnCl, -WIiSE
and methanol forming a homogeneous solution without precipitation or delamination.

Section S2: Raman and Infrared Spectroscopy
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Fig. S2: (a &b) Raman spectra, and (c & d) FT-IR spectra of water, methanol, 10 m ZnCl,-WiSE, 10 m-
ZnCl,-WIiSE-x% MeOH (x= 5, 10, 20) showing ZnCl,/ and C-O bond Raman shift peak, C-O bond
stretching peak, O-H bond bending peak, respectively.
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Fig. $3: FT-IR spectra of a mixture of pure water and different vol.% of pure methanol (a) C-O bond
stretching, and (b) O-H bond bending vibration.
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Fig. 84: FT-IR spectra of water, methanol, 10 m ZnCl,-WiSE and 10 m ZnCl,-WiSE-x % MeOH show the
O-H bond stretching vibration shift.



Section S3: Spatial Distribution Function Calculation

b) 5 m ZnCI,-WISE-5 % MeOH

a) 5 m ZnCl-WISE-0 % MeOH

-,

Fig. S5: Spatial distribution function (SDF) calculated from MD simulations to depict water-zinc
interactions for 5 m ZnCl,-WiSE-x % MeOH with (a) x=0, (b) x=5, (c) x=10, and (d) x=15 [Colour scheme:
H,0 (Ball and Stick) H-White, O-Red; Zinc lons (Isosurface)-Yellow-green (Iso value: 0.0032 A3)].

Section S4: X-Ray Diffraction

(113)

— (012)
(104)
0)
(024)
(116)
(211)
4

—

Intensity (a.u)

:‘;’ ) _ PBAR
T . . JCPDS No.38-0688
10 20 30 40 50

20 (degree)

Fig. S6: Powder-XRD pattern of PBAR. The peaks are indexed to its JCPDS Card. No. 38-0688.



Section S5: Field-Emission Scanning Electron Microscopy (FE-SEM)
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Fig. S7: Field emission scanning electron microscopy (FE-SEM) images of PBAR recorded at different
magnifications.

Section S6: Electrochemical Characterization
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Fig. $8: Comparative cyclic voltammogram of PBAR in different vol.% of methanol added into 1m ZnCl,
aqueous electrolyte (1 mZA). It shows that in 10 vol.% methanol addition, the redox potential is highest,
0.910 V vs Ag/AgCl.
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Fig. S9: Derivative plot of PBAR charge-discharge curve in a) 10 m ZnCl,-WiSE-10 % MeOH, and b) 10
m ZnCl,-WiSE.

Section S7: Electrochemical Impedance Spectroscopy (EIS)
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Fig. $10: Electrochemical impedance spectroscopy (EIS) data of 10 m ZnCl,-WiSE and 10 m ZnCl,-WiSE
-10 % MeOH.



Section S8: Galvanostatic Charge Discharge (GCD) Study
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Fig. S11: Cycling stability of PBAR in 10 m ZnCl,-WiSE and 10 m ZnCl,-WIiSE-10% MeOH at 3.3C-rate

(1C-rate = 66 mAg™). Only discharge-specific capacity is shown here.
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Fig. $12: Rate capability study comparison of PBAR in 10 m ZnCl,-WiSE (dashed line) and 10 m ZnCl,-
WISE -10% MeOH (solid line) (1C= 66 mAhg)
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Fig. S13: Comparison of the rate capability study in 10 m ZnCl,-WiSE and 10 m ZnCl,-WiSE-10% MeOH.
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Fig. S14: Comparison of coulombic efficiency (CE) % of Zn//PBAR full cell, charge-discharge performed
at 1C-rate (88 mAg) in various concentrations of antisolvent-based electrolyte, 10 m ZnCl,-WiSE-x%

MeOH (x=0,2,5,10).
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Fig. $15: Comparison of discharge capacity of cycling study in 10 m ZnCl,-WiSE and 10 m ZnCl,-WiSE-
2% MeOH at 6C-rate (1C-rate=88mAg™)

Section S9: Digital Photograph of Zn-foil after study
Zn foil in 10 m ZnCl>-WIiSE  Zn foil in 10 m ZnCl>-2% WISE

Fig. $16: Digital photographs of Zn-foil after cycling in 10 m ZnCl,-WISE (left), and 10 m ZnCl,-WiSE-
2% MeOH (right).
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Section S10: SEM images of Zn-foil after study

Zn f0|l in 10 m ZnCIz—W|SE

Zn foil in 10 m ZnCIz—2% WlSE

Fig. $17: Scanning electron microscopy (SEM) images of Zn anode after cycling in 10 m ZnCl,-WiSE
(left), and 10 m ZnCl,-WiSE-2% MeOH (right).

Section S11: Coordination number of different atoms

Table S1: Coordination number of different atoms at the inner solvation shell in 5 m ZnCl,-WiSE-x %
MeOH and 10 m ZnCl,-WiSE-x % MeOH, respectively (cutoff distance is shown in parenthesis).

5m ZnCl,-x % Owater-Owater Zn-Owater Owater-Omeon Oweon-Omeon
MeOH (3.34) (3.6 4) (3.34) (3.34)
0 4.1 4.6 -- --
5 3.9 4.5 0.07 0.02
10 3.8 4.5 0.15 0.08
15 3.7 4.5 0.21 0.14
10 m ZnCl,—x % Owater-Owater Zn-Owater Owater-Owmeon (3.3 A) Oweon-Omeon(3.3 A)
MeOH (3.34) (3.74)
0 3.4 3.8 -- --
5 3.3 3.8 0.08 0.02
10 3.2 3.8 0.16 0.07
15 3.1 3.7 0.24 0.15
Owaterr Omeon: OXygen atom of water and methanol molecules respectively.
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Section S12: Diffusion coefficients from MD simulation

Table S2: Diffusion coefficients from MD simulation for Zn?* ions, Cl- ions, water molecules, and

methanol molecules for 5 m ZnCl,-WiSE-x % MeOH and 10 m ZnCl,-WiSE-x % MeOH.

5 m ZnCl,-WiSE-x%

Diffusion Coefficients (x 10> cm? s'1)

MeOH Zn?* ions Clions Water Methanol
x=0 0.1912 +0.018 0.3585 + 0.009 1.0421 +0.02 -
x=5 0.1503 + 0.009 0.2813 +0.008 0.8626 = 0.02 0.6826 = 0.15
x =10 0.1545 + 0.009 0.2621 + 0.060 0.8443 +0.07 0.5137 +0.06
x=15 0.1497 + 0.008 0.2594 +0.019 0.9140+£0.01 0.5953 + 0.09
10 M ZnCl, -x% Diffusion Coefficients (x 106 cm?2 s1)
MeOH Zn%* ions Clions Water Methanol
x=0 0.0101 + 0.002 0.0156 + 0.002 0.2960 + 0.050 -
x=5 0.0135 + 0.001 0.0206 + 0.005 0.3160 + 0.003 0.077 £0.020
x =10 0.0149 + 0.001 0.0311 + 0.001 0.3940 + 0.003 0.189 +£0.010
x=15 0.0306 = 0.004 0.0447 +0.009 0.5410+0.021 0.243 £ 0.055

Section S13: Efficiency of PBAR in half-cell and Zn//PBAR full-cell

Table S3: Discharge-specific capacity and coulombic efficiency of the PBAR tested in half-cell and full-
cell configuration with different methanol vol.% in 10 m ZnCl,-WiSE.

PBAR half-cell @ 1C-rate (1C=66 mA h g1)

Methanol Discharge specific Coulombic efficiency (%)
vol. % capacity (mA h g?)
0 44 83
10 66 91
15 61 72

Zn//PBAR Full cell @ 1.3C-rate (1C=88 mA h g?)

Methanol Discharge specific Coulombic efficiency (%)
vol. % capacity (mA h g?)
5 64 97
> 67 79
s c8 57
10 76 22




