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Supplementary Fig. 2 a 'H NMR spectra of DAACI and DAAOTF. b '"F NMR
spectrum of DAAOTF.
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Supplementary Fig. 3 'H NMR spectra of a OTABrs and b OTA(OTF)s. '3C NMR

spectra of ¢ OTABr4 and d LiOTF. e '°F NMR spectra of LIOTF and OTA(OTF)4. f 13C
NMR spectra of OTA(OTF)4
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Supplementary Fig. 4 a Liquid chromatography and b high-resolution mass
spectrometry for OTA(OTF)a.
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Supplementary Fig. 5 a N 1s XPS patterns of OTA(OTF)4 and b the corresponding
calculated proportion of C-N* and C-N components.

Supplementary Fig. 6 Photograph of batch-prepared HVOC-containing OTA(OTF)a.
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Supplementary Fig. 7 MESP maps of I, I, I3~ and Is™.
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Supplementary Fig. 8 Energy level diagrams showing the LUMO and HOMO of
HVOC, MVOC, I, Is7, Is"and I".
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Supplementary Fig.9 Energy gaps between the LUMO of MVOC and HVOC and the
HOMO of iodine species.
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Supplementary Fig. 10 Charge density difference maps for HVOC complexes with I".
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Supplementary Fig. 11 UV-Vis absorption spectra of polyiodide retention
experiments in various electrolytes at 0 h.
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Supplementary Fig. 12 N 1s XPS patterns of a HVOC and b HVOC&@ I5™.
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Supplementary Fig. 13 MD simulated EDL configuration near the I2 electrode and Zn
electrode with MVOC.
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Supplementary Fig. 14 Corresponding cumulated density distributions of water
molecules near charged Zn electrode in different electrolytes.
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Supplementary Fig. 15 MD simulated EDL configuration near the I electrode and Zn
electrode with a BE, b MVOC and ¢ HVOC during charging. d Corresponding
cumulated density distributions of water molecules near charged I» electrode in
different electrolytes. e Corresponding cumulated density distributions of MVOC in
MVOC electrolyte. f Corresponding cumulated density distributions of HVOC in
HVOC electrolyte.
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Supplementary Fig. 16 Energy level diagrams showing the LUMO and HOMO of
HVOC, MVOC, and OTF- and their corresponding energy gaps.
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Supplementary Fig. 17 Raman spectra of H20, BE, and electrolytes with different
concentrations of HVOC.
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Supplementary Fig. 18 Zeta potentials of the a charged (C) I» electrode, and b
discharged (D) Zn electrode, comparing different electrolytes.
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Supplementary Fig. 19 Calculated log P values of MVOC and HVOC.
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Supplementary Fig. 20 The schematical illustration of solvation structure in a BE and
b HVOC electrolytes. The calculated specific solvation structure ratio in ¢ BE and d
HVOC electrolytes.

Supplementary Note 1 Beyond average coordination statistics, we further analyzed
the specific solvation structure surrounding Zn>*. In BE, the Zn** solvation structure is

dominated by [Zn(H:20)s] (20.75%), [Zn(H:20)s(OTF)i] (47.17%), and

[Zn(H20)4(OTF)2] (30.19%), with only 1.89% of [Zn(H20)3(OTF)3] species. In
contrast, HVOC induces a significant redistribution of these motifs, most notably
increasing the fraction of [Zn(H20)3(OTF)s3] to 15.1%. The fraction of [Zn(H20)s],
[Zn(H20)s(OTF)1], and [Zn(H20)4(OTF)2] is and 24.53%

15.09%, 45.28%,

respectively.
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Supplementary Fig. 21 a Calculated binding energies of Zn>*~OTF~and HVOC-OTF".
b RDF results for HVOC—-O (H20) obtained from MD simulations in HVOC electrolyte.

Supplementary Note 2 The calculated binding energy of the Zn**~OTF~ is larger that
of the OTA*~OTF", indicating that OTF~ preferentially coordinates with Zn*" rather
than with HVOC. This preference can be understood by considering ionic size and steric
factors. OTF~ is a bulky anion, whereas Zn*" possesses a small ionic radius and a highly
localized charge distribution, allowing OTF" to approach Zn** with relatively low steric
hindrance. In contrast, OTA*" has a substantially larger molecular framework, and steric
repulsion limits its ability to engage OTF~ despite its high formal charge. The MD
simulations further reveal that HVOC interacts with surrounding water molecules,
reducing the number of water molecules available for Zn** solvation. This decrease in
Zn**—H>0 interactions increases the competitiveness of OTF~ to enter the Zn>" primary

solvation shell.
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Supplementary Fig. 22 a 'H NMR and b 'F NMR spectra of H20O and different
electrolytes.
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Supplementary Fig. 23 a Raman spectra of BE and electrolytes with different
concentrations of HVOC. The fitted Raman spectra of b BE and ¢ HVOC (0.15 m). d
The calculated Free anion, SSIP and CIP&AGG area ratios.

Supplementary Note 3 In the 1020-1050 cm™' region associated with the v-SO3
stretching of OTF", peak deconvolution allows us to distinguish free OTF (~1028 cm™
1, solvent-separated ion pairs (SSIP, ~1032 ¢cm™'), contact ion pairs and aggregates

(CIP&AGG, ~1037 cm ™).
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Supplementary Fig. 24 Calculated reduction potentials by DFT.
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Supplementary Fig. 25 Corresponding EXAFS spectra in R space, revealing local Zn
coordination environments.
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Supplementary Fig. 26 Wavelet transformation of Zn k-edge for a Zn foil and b BE.
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Supplementary Fig. 27 a 'H LF-NMR spectra of H20 and different electrolytes.
Superimposed 2D LF 'H T1~T2 mapping of b H20 and ¢ HVOC.
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Supplementary Fig. 28 The C 1s XPS fitting spectra.
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Supplementary Fig. 29 a The A. C. impedance spectra and b the corresponding ionic
conductivity (o) of BE and ZnF2@ZnS. The binding energy of ¢ Zn metal, d ZnF> and

e ZnS.
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Supplementary Fig. 30 a The band gap energy of the ZnF2 and ZnS. b Multimeter
measurement of the surface resistance of the Zn electrode coated with ZnF2/ZnS. The
average Young’s modulus of the cycled Zn electrode in ¢ BE and d HVOC.

Supplementary Note 4 The calculated band gap energies are 4.8 eV for ZnF2 and 2.28
eV for ZnS, characteristic of an insulating phase and a wide-band-gap semiconductor,
respectively, and therefore far less electronically conductive than metallic Zn.
Consistently, direct resistance measurements of Zn electrodes coated with ZnF2 or ZnS
show resistances exceeding the instrumental detection limit, confirming that these SEI

components act as electronically blocking layers.
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Supplementary Fig. 31 Sputtering depth profiles of C2HsN" at the 12 electrode with
different electrolytes.
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Supplementary Fig. 32 Sputtering depth profiles of C2H4N" at the Zn electrode with
different electrolytes.
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Supplementary Fig. 33 Sputtering depth profiles of ZnF~ at the Zn electrode with
different electrolytes.
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Supplementary Fig. 34 Sputtering depth profiles of ZnS~ at the Zn electrode with
different electrolytes.
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Supplementary Fig. 35 2D element distribution map of characteristic interfacial
species at both the 12 electrode and Zn electrode after cycling with HVOC.
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Supplementary Fig. 36 2D element distribution map of characteristic interfacial
species at both the Iz electrode and Zn electrode after cycling with BE.
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Supplementary Fig. 37 CV curves of Zn||I2 batteries with a BE, b MVOC and ¢ HVOC
at various scan rates.

Supplementary Note S To evaluate the reversibility of the iodine redox process, the

peak current response was analysed using the Randles—Sevcik relationship?, which

describes the dependence of the peak current i, on the scan rate:

nFDy\"/?
i, = 0.446 nFAC® (—0) v1/2

RT
where n is the number of transferred electrons, A is the electrode surface area, C°
is the bulk concentration of the redox species, D, is the diffusion coefficient, v is the
scan rate, and F , R, and T is the Faraday constant, universal gas constant and
temperature, respectively. Under fixed experimental conditions, all parameters except
v are constant, so a reversible redox process is expected to show a linear dependence
1/2

of i, on v'/2. The Linear fitting yields correlation coefficients (R?) reflects how

closely the experimental data follow the Randles—Sevcik prediction. A higher R?
indicates reduced deviation from the theoretical prediction, suggesting minimal

interference from kinetic polarization or irreversible side processes.
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Supplementary Fig. 38 GITT curves and the corresponding Zn?" diffusion coefficients
of Zn||I2 batteries with a BE, b MVOC, and ¢ HVOC.
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Supplementary Note 6 Galvanostatic intermittent titration technique (GITT) tests
were implemented using a galvanostatic discharge pulse of 60 s at 1 A g™! followed by
a 1800 s relaxation time for each step on the Neware battery testing system. Voltage
signals were collected with a sampling interval of 1 s during the entire test. The specific

Zn*" diffusion coefficients (Dzn) were further caculated based on equation (1):

4 14 AE; .
Dy, = = (”MS M2 (E)Z Equation (1)

Where t denotes the duration of each current pulse in the GITT measurement, AE
and AE, correspond to the steady-state voltage variation and the total voltage change
during the constant current pulse process, respectively, n,, and V,, represent the
molar amount and molar volume of the cathode material, respectively, and S is the

geometric area of the electrode.
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D + 9
= £

. - I —— . . L0 min
3600 3200 2800 29502900 3600 3200 2800
Raman shift (cm™) Raman shift (cm™) Raman shift (cm™)

Supplementary Fig. 39 In-situ Raman spectra in the range of 2800-3800 cm™! of the
Zn||Zn symmetrical cells with a HVOC and b BE during Zn plating.
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Supplementary Fig. 40 The fitted Raman spectra of the Zn||Zn symmetrical cells with

3800 3600 3400 3200 3000

Raman shift (cm™)

HVOC during Zn plating.

Supplementary Note 7 According to the established proton donor (D)-acceptor (A)
mechanism, the O—H stretching band consists of five components: free O—H, DDA—
OH, DA-OH, DDAA-OH, and DAA-OH. Among these, free O—H, DDA—OH, and
DA—-OH represent weak hydrogen bonds (W-H), while DDAA—-OH and DAA-OH

3800 3600 3400 3200 3000

Raman shift (cm™)

correspond to strongly hydrogen-bonded (S—H) water”.
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Supplementary Fig. 41 The fitted Raman spectra of the Zn||Zn symmetrical cells with
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BE during Zn plating.
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Supplementary Fig. 42 The calculated HBs area ratios.
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Supplementary Fig. 43 In-situ Raman spectra in the range of 980-1280 cm™' of the
Zn||Zn symmetrical cells with a HVOC and b BE during Zn plating.
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Supplementary Fig. 44 Electrochemical stability window of different electrolytes.
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Supplementary Fig. 45 Tafel curves for different electrolytes.
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Supplementary Fig. 46 Chronoamperometry (CA) curves and fitted la, I2p, and Isp

contribution for Zn||Zn cells in a BE, b MVOC and ¢ HVOC.

Supplementary Note 8 To quantitatively distinguish the two-dimensional (2D)
diffusion-controlled nucleation stage from the subsequent three-dimensional (3D)
growth process, chronoamperometry curves were further analyzed using a multi-
component fitting model, following the established methodologies reported in recent

literature®>. In the fitting process, we mainly adopted the following equations:
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I == Idl + Idep

t
Idl = IO e 1

lgep = Ip + I3p
Lp;(t) = azp; - t - exp (=byp; - t?)

Lpp(t) = azpp * t* - exp (=bypp - t°)

I3p;(t) = c3py * [1 — exp (=d3zp; - t*)

I3pp(t) = c3pp - [1 — exp (—dzpp - t?)
In this analysis, I,p;, Lpp, Isp;, Izspp and Iz correspond to the current
contributions from two dimensional instantaneous nucleation, two-dimensional
progressive nucleation, three dimensional instantaneous nucleation, three-dimensional
progressive nucleation and double layer, respectively. The parameters a, b, ¢, d, and

7 are related describe system-specific physicochemical characteristics.

Supplementary Fig. 47 The SEM images for Zn nucleation characterization in a, b BE
and ¢, d HVOC electrolytes at a current density of 0.05 mA cm2 for 10 min.
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Supplementary Fig. 48 In situ EIS curves of the Zn||Zn cells with a HVOC and b BE.
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Supplementary Fig. 49 EIS results of Zn||Zn cells with a BE and b HVOC from 25 to

65 °C. The fitted parameters are provided in Supplementary Tables 1 and 2. ¢ The

calculated of E. for different electrolytes.
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Supplementary Fig. 50 Long-term cycling stability of Zn||Cu cells at 1 mA cm™, 5
mAh cm™ with a 0.05 m HVOC, b 0.15 m HVOC, ¢ 0.25 m HVOC and d 0.35 m

HVOC.
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Supplementary Fig. 51 a Long-term cycling stability of Zn||Cu cells at 1 mA cm™2, 5
mAh cm™ with 0.15 m HVOC at different Zn(OTF)2 concentration. b Long-term
cycling stability of Zn||Cu cells at 1 mA cm™, 5 mAh cm™ with 0.15 m HVOC at
different Zn(OTF)2 concentration. ¢ Contact angle of different electrolytes on I»
electrode surface. d Cycling stability of Zn||I2 battery with HVOC at different Zn(OTF):
concentrations.

Supplementary Note 9 Zn||Cu and Zn||Zn cells demonstrate stable Zn reversibility in
the 2 m and 3 m electrolytes at 1 mA cm2, 5 mAh cm™, with the 3 m formulation
exhibiting slightly improved performance. In contrast, the 1 m electrolyte shows
pronounced initial polarization and cannot sustain stable operation. Contact-angle
measurements on the I electrode further reveal that increasing the Zn(OTF):
concentration enhances surface wettability. Full-cell performance also shows that Znl||12
batteries using 2 m and 3 m Zn(OTF)2 exhibit comparable cycling stability, with the 3
m electrolyte providing a marginal advantage. These observations suggest that
Zn(OTF)2 concentrations in the range of 2-3 m are suitable for achieving balanced Zn

reversibility and positive electrode electrolyte interfacial compatibility.
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Supplementary Fig. 52 Long-term cycling stability of Zn||Cu cells at 5 mA cm™, 5
mAh cm2 with 0.15 m HVOC.
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Supplementary Fig. 53 Long-term cycling stability of Zn||Zn cells at 1 mA cm™2, 1
mAh cm™ with a BE, b MVOC and ¢ HVOC.
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Supplementary Fig. 54 Long-term cycling stability of Zn||Zn cells at 1 mA cm™2, 5
mAh cm2 with HVOC.
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Supplementary Fig. 55 Cycling stability of YP50 electrode with HVOC at various
specific current densities.
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Supplementary Fig. 56 Cycling stability of Zn||I2 battery with different electrolytes at
02Ag
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Supplementary Fig. 57 Cycling stability of Zn||I2 battery with HVOC at 1 A g!, with
an I2 loading of 1.43 mg cm™2.
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Supplementary Fig. 58 Cycling stability of Zn||I2 battery with HVOC electrolyte after
different resting times at 10 A g .

a BE - 50.¢cycles.

MVOC=50 tyeles: )

Ll HVOC — 50 cycles

Supplementary Fig. 59 The SEM images of Zn electrode dissembled from Zn||I2
batteries after 50 cycles with a BE, b MVOC and ¢ HVOC. The SEM images of cycled
Zn electrode after 500 cycles with d BE, e MVOC and f HVOC.
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Supplementary Fig. 60 a Contact angle of electrolytes with different HVOC
concentration on I2 electrode surface. b Viscosities and ¢ lonic conductivities of
electrolytes with different HVOC concentrations.

Supplementary Note 10 Contact-angle measurements show that an appropriate
amount of HVOC improves wetting of the I electrode, whereas higher HVOC

concentrations increase electrolyte viscosity and reduce ionic conductivity.
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Supplementary Fig. 61 Cycling stability of Zn||l> battery using electrolytes with
different HVOC concentrations.
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Supplementary Fig. 62 Performance of Zn||I> battery with HVOC at 0.2 A g! from 25
°C to -40 °C.
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Supplementary Fig. 63 Cycling performance of Zn||l2 battery with HVOC at 60 °C.
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Supplementary Fig. 64 a Long-term cycling stability of Zn||Cu cells at ] mA cm 2, 5
mAh cm 2 with HVOC in ZnSOs-based electrolytes. b Long-term cycling stability of
Zn||Cu cells at 1 mA cm™2, 5 mAh cm™? with HVOC in ZnSOs-based electrolytes. ¢
Cycling stability of Zn||I2 battery with HVOC in ZnSOs4-based electrolytes, with an 1>
loading of 1.3 mg cm™. d Magnified view of the initial cycling region (0-200 cycles)
in ¢. e Magnified view of the long-term cycling region (5000-6500 cycles) in c.

Supplementary Note 11 In the ZnSOs-based electrolytes, at a current density of
1 mA cm™ with an area capacity of 5 mAh cm™2, Zn||Zn and Zn||Cu cells using MVOC-
or HVOC-containing ZnSOs-based electrolytes exhibit markedly improved Zn
reversibility compared with the ZnSO4. The increased overpotential observed in
HVOC-containing ZnSO4-based electrolyte is associated with interfacial electrostatic
shielding or competitive adsorption induced by high-valent cations at the Zn surface.
In full Zn||12 batteries, the HVOC-containing ZnSO4-based electrolyte delivers superior
cycling stability and stable Coulombic efficiency (CE), outperforming not only the bare

ZnSO4 electrolyte but also the MVOC-containing system.
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Supplementary Fig. 65 Optical photographs of different electrolytes at —40 °C.
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Supplementary Fig. 66 Molecular structures and corresponding 'H NMR spectra of a
Spy” and b Dpy*".

Supplementary Note 12 We further synthesized a series of structurally related salts
with different valence states, following literature procedures®, namely 1-methyl-1-
propyl-pyrrolidinium bromide (Spy'—Br), and 1,1°- (propane-1,3-diyl) bis(1-methyl-
pyrrolidinium) bromide (Dpy**~Br). For the synthesis of Spy'—Br, 1-methylpyrrolidine
(4.17 g, 49 mmol) was dissolved in methanol (20 mL), followed by the addition of 1-
bromopropane (6.64 g, 54 mmol). The reaction mixture was stirred at 60 °C for 24 h.
After completion, the solvent was removed, and the crude product was purified by
washing three times with anhydrous ether. Dpy?*~Br was prepared via a similar
quaternization route. Briefly, 1-methylpyrrolidine (10 g, 117 mmol) was dissolved in
methanol (40 mL), and 1,3-dibromopropane (10.7 g, 53 mmol) was subsequently added.
The resulting mixture was heated at 80 °C under stirring for 24 h. After cooling to room
temperature, the product was isolated and purified by repeated washing with anhydrous

ether. NMR characterization confirms the successful synthesis of the Spy*-Br and
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Dpy?*-Br. For ZnSOs-based electrolytes, Spy’™—Br and Dpy?'-Br were separately
dissolved at a concentration of 0.1 m into 2 m ZnSO4 aqueous solutions. For Zn(OTF)2-
based electrolytes, Spy*—Br and Dpy**—Br were individually added at 0.1 m into 3 m

Zn(OTF)2 aqueous solutions to prepare the corresponding electrolytes.
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Supplementary Fig. 67 Long-term cycling stability of Zn||Cu cells at 1 mA cm™2, 5
mAh cm™ with a Zn(OTF)2, b Spy*—Zn(OTF)2, and ¢ Dpy**~Zn(OTF)2. d Cycling
stability of Zn||I2 battery with Zn(OTF)2, Spy'—Zn(OTF)2, and Dpy*"—Zn(OTF): within
0.6-1.35 V. e dQ/dV curves of Zn||I> battery with Dpy**—~Zn(OTF)2 within 0.6-1.35 V. f
Cycling stability of Zn||I> battery with Zn(OTF)2, Spy'—Zn(OTF)2, and Dpy*—
Zn(OTF) within 0.6-1.6 V. g dQ/dV curves of Zn||I2 battery with Dpy**~Zn(OTF).
within 0.6-1.6 V.

Supplementary Note 13 In 3 m Zn(OTF)2 electrolytes with the same additive
concentration, Zn||Cu cells were first used to evaluate Zn reversibility. At a current
density of 1 mA cm™ and an areal capacity of 5 mAh cm™, the cycling lifetime of
Zn||Cu cells is extended from about 69 h in the bare Zn(OTF): electrolyte to 178 h with
Spy" and 350 h with Dpy**, indicating that the higher-valent Dpy** more effectively
stabilizes Zn plating/stripping. We then assembled Zn||I> full batteries with an iodine

loading of 4.6 mg cm ™ and tested at a relatively high specific current density of 3 A g~
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! for fast screening. A voltage window of 0.6-1.35 V was applied to exclude Br -
induced I%I" and Br/Br’ redox processes™!'?. Under these conditions, the Dpy?'-
containing electrolyte delivers improved cycling stability, with nearly 100% capacity
retention after 200 cycles, compared with 92.8% for Spy*-containing electrolyte and
86.0% for the bare Zn(OTF): electrolyte. The corresponding dQ/dV profiles confirm
that only the I/I° redox couple is involved. It is found that the introduction of Br~ can
successfully active I1%1" conversion under a wider voltage window of 0.6-1.6 V. At a
relatively low specific current density of 0.4 A g™!, the Dpy?*-based electrolyte retains
92.7% of its capacity after 200 cycles, significantly outperforming Spy*-containing
electrolyte (80.0%) and the bare Zn(OTF)2 electrolyte (79.3%). As shown, Br~ can
active higher-valent iodine redox (I%I"), which lead to capacities exceeding the

theoretical value for the I/1° (211 mAh g ™).

< 15 —400
a > —7nso, d o 04AG
> 1.0 - adak:] 100
2 5 e ettt
% . I I | 1 mA cm?, 5 mAh cm* 5300 I; loading : 6 mg cm? >
0.0 R : _
g 0.5 % 80 g
0. v T r 200 4 Lso <
]
w
50 100 150 -3 o
— 15 Time (h) e 1001
b = ——Spy*-ZnS0, 5 Lo
o 1.04 o * ZnSO,  Spy'-ZnSO, * Dpy*-ZnSO,
o
© 0.54 [ ]
5 0 50 100 150 200
S 0.0
05 Cycle number
. T T r 10
0 50 100 150 e " m
s Time (h) L 5 P "
c = 1'0 — Dpy*-Znso, % 0
@ -0
s £
% 0.5 4 % 5 4\/W
S o.o-;LJ-J—J-J-J—J-J-LI—LLJ—LJ—Lu g
0.5 T T T -10
0 50 100 150 0.6 0.8 1.0 1.2 1.4 1.6
Time (h) Voltage (V)

Supplementary Fig. 68 Long-term cycling stability of Zn||Cu cells at 1 mA cm™, 5
mAh ¢cm ™ with a ZnSOa4, b Spy'~ZnS0Os4, and ¢ Dpy*'~ZnSOs electrolytes. d Cycling
stability of Zn||I2 battery with ZnSO4, Spy'—ZnSO4, and Dpy**~ZnSOs4 electrolytes
within 0.6-1.6 V. e dQ/dV curves of Zn||I2 battery with Dpy**—~ZnSOs electrolyte within
0.6-1.6 V.

Supplementary Note 14 In ZnSOs based electrolytes, both Spy™ and Dpy*" improve
Zn reversibility compared with bare ZnSO4, but Dpy** again provides higher capacity

and better cycling stability in Zn||I> full cells than Spy™.
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Supplementary Table 1 The parameter of the 0.14 Ah pouch cell.

Length (mm) 55

Width (mm) 55
Positive electrode

Piece (number) 2
(I2)

Areal capacity (mAhcm™) | 2.3

Loading mass (mg cm2) 10.1
Electrolyte Volume (mL) ~2
(HVOC) Weight (g) ~23

Length (mm) 60
Separator Width (mm) 60
(GFA) Thickness (mm) 0.25

Weight (g) 0.25

Length (mm) 55

Width (mm) 55
Negative electrode

Thickness (um) 22
(Zn Metal)

Weight (g) 0.61

Piece (number) 3

Length (mm) 55
Current collector Width (mm) 55
(Ti mesh) Mesh (number) 100

Weight (g) 0.80
N/P 8.34
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Supplementary Table 2 Comparison of the Zn||I2 battery performance based on HVOC
in this work with previously reported systems. Note: red and blue shading represent

coin and pouch cell configurations, respectively.

Specific
Capacity
Modified I;loading current Cycle Temperature
retention Ref.
strategies (mgcm™2) density number °O)
: (%)
(Ag?)
7.5 0.4 1,000 84.7 25
16.97 0.5 60 100 25
This
HVOC 22 0.35 250 94.3 25
work
17.1 3 100 86.1 60
10.1 0.5 60 96.3 25
BHEG 11 2 3,000 i 25
11
additive 21.5 2 2,000 ~48.3 25
10.0 0.5C 280 ~100 25
BC hydrogel 153 5C 4,000 ~76.4 25 12
20 1C 900 ~82.9 25
6.5 mA
DDP binder 16.5 400 ~78.9 25 13
cm2
¢cCNF/AC@
I 14.1 2 3,000 ~94.6 25 14
electrode
FeHCF/Zn 20.3 8 mA 300 ~88.8 25 15
BmBr/ZSO 11.85 0.05 100 95.8 25 16
skin-QSSE 3.2 0.5C 300 ~83.3 25 17
TMAI
15 1 mA cm? 100 91.3 25 18
additive
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Supplementary Table 3 Simulated electrolyte compositions.

Number
Electrolyte

Zn* OTF DAA" OTA*
BE 144 288 - -
MVOC 144 302 14 -
HVOC 144 344 - 14
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Supplementary Table 4. The fitted EIS results for the Zn||Zn cell with BE at different

temperatures.
Test temperature R Ret Error
(°O) Q) () (o)
25 7.54 3850.00 0.80475
35 4.27 2497.00 0.44686
45 4.29 1084.00 0.50866
55 4.71 488.80 0.77279
65 3.95 180.50 1.0982

Supplementary Table 5. The fitted EIS results for the Zn||Zn cell with HVOC at

different temperatures.

Test temperature R; Rt Error
(o) Q) Q) (“o0)
25 1.70 755.20 0.67795
35 1.36 481.00 0.49033
45 0.89 376.50 0.38542
55 0.31 259.70 0.83943
65 0.27 178.70 1.3017
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