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Figure S1. (a) Digital photographs of various electrolytes. (b) Rate performance of Zn|[LMO
cells using ZL, ZL-8% PEG200, and ZL-8% PEG400 as the electrolyte.

—_—L

ZL-4% PEG
e Z-8% PEG
ZL-12% PEG

=

N

H-O(H,0) stretching

H-O(H,O) bending

4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm™)

Figure S2. Normalized FTIR spectra of various electrolytes and H,O.
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Figure S3. Linear sweep voltammetry (LSV) curves of Ti foils by using ZL electrolyte
with/without the PEG additive at 10 mV/s.
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Figure S4. Coulombic efficiency of Cu||Zn asymmetric cells using various electrolytes cycled at
2 mA/cm? and 1 mAh/cm?.



Table S1. A survey of cyclic performance of Zn||Zn symmetric cells containing PEG under

galvanostatic plating/stripping.

Current density | Plated Zn per cycle Life

Electrodes Electrolyte Ref.
(mA/cm?) (mAh/cm?) cycle
2 1 This
Zn||Zn ZL-8% PEG-0.1 Mn 1000
1 1 work
Zn||Zn 3 M LiCl+ 4 M ZnCl, - - - 1

1 M ZnSO4-7H,0 + 2 M Li,SO4 +
Zn||Zn - - - 2
4% FS + 1% PEG200

1 m Zn(ClOy4), + 10 m LiCIO4 +
Zn||Zn - - - 3
10% PVA

2 M ZnSO4-7H,0 + 1 M Li,SO4+
Zn||Zn - - - 4
4% FS + 1% PEG300

1 M ZnSO,-7H,0 + 10 000 ppm

Zn||Zn 0.5 1 890 5
PEG200 + 50 ppm BDA.
1 M Zn(OTH), + 30% H,0 + 70% 2 1 8000
Zn||Zn 6
PEG 1 1 9000

2 M Zn(OTf), + 50% H,0 + 50%
Zn||Zn 1 1 1000 7
PEG

ZL:1 m ZnSO,.7H,0 + 2 m Li,SOy;

Mn: MnSO4-H,O0;

ppm: 1 ppm=1 mg/kg;

BDA: benzylidene acetone;

FS: Fumed silica with a particle size of ~7 nm;

PVA: Polyvinyl alcohol.
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Figure SS. Tafel plots of Zn electrodes in various electrolytes at a scan rate of 10 mV/s.
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Figure S6. Contact angles of liquids on (a) Zn anodes, (b) PTFE separators, and (c) LMO cathodes.



a b) _
) & 0.44 ) ] 0 —ZL-8% PEG
£ £ 041
2 2
é 0.2 é 0.2
) Z
wn
g 5
% 00- o] |
- et
[ = c
o o
£ L .0.2
> -0.2 = : :
(&) o —t —u E
E OBy i b B i,Cea
: . ——it 43 : 0.4+ Ep.“‘ P P :
1.5 1.6 1.7 1.8 1.9 2.0 21 1.5 1.6 1.7 1.8 1.9 2.0 21
Potential (V) vs. Zn?'/Zn Potential (V) vs. Zn?'/Zn

Figure S7. Cyclic voltammetry curves of LMO cathode in (a) ZL and (b) ZL-8% PEG at a scan
rate of 0.1 mV/s.
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Figure S8. GCD profiles of Zn||[LMO full cell under 1 C at 1%, 10%, 100t cycle in ZL-8% PEG-0.2
Mn.
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Figure S9. GCD profiles of Zn||[LMO full cells under 0.5 C at different cycles using (a) ZL-8%
PEG and (b) ZL-8% PEG-0.1 Mn as the electrolyte, respectively.

Table S2. Comparison of cyclic performance of Zn|[LMO full cells under different
charging/discharging rates.

Cathode/Total mass, Capacity retention (% Total
Anode electrolyte Voltage/V Rate Ref.
mg/cm? (@number of cycles) lifespan/h
LMO/KB/PVDF 2C 50% @500 cycles 250 This
Zn foil Z1-8% PEG-0.1 Mn 1.80
3.0 0.5C 85% @300 cycles 600 work
LMO/AB/PVDF
Zn foil 3 M LiCl-4 M ZnCl, 1.752 4C 90% @1000 cycles 250 1
24
1M ZHSO47H20
LMO/KS-6/PVDF
Zn foil -2 M Li;SO4-4% FS-1% 1.802 4C 80.2%@1000 cycle 250 2
53
PEG200
LMO/SP/PTFE 1 m Zn(ClO4)»-10 m
Zn foil 1.652 1C 75.0% @300 cycles 300 3
5~6 LiClO4-10% PVA
2M ZHSO47H20
LMO/KS-6/PVDF
Zn foil -1 M Li,S04-4% FS-1% 1.802 1C 75.0% @300 cycles 300 4
4~6
PEG300

a Estimated value
ZL:1 m ZnS0O,.7H,0 + 2 m Li,SO4
LMO: LiMn,Oy4



KB: Ketjenblack

AB: Acetyleneblack

PVDF: polyvinylidene fluoride
KS-6: A high-purity natural graphite
PG: Porous graphene

FS: Fumed silica with a particle size of ~7 nm
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Figure S10. Nyquist plots of pristine Zn||[LMO cells in ZL, ZL-8% PEG and ZL-8% PEG-0.1 Mn

electrolytes, respectively.
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Figure S11. Optical microscope images of surfaces of PTFE separators in Zn|[LMO full cells with

different electrolytes (a-c) after 100 cycles of GCD tests under 2C. (d) The surface of a fresh PTFE
8
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Figure S12. Ex-situ XRD patterns of LMO before and after 100 cycles of GCD tests in Zn||[LMO
full cells using ZL-8% PEG and ZL-8% PEG-0.1 Mn electrolytes.

Figure S13. Typical SEM images of LMO after 100 cycles of GCD tests in Zn|[LMO full cells
using (a) ZL-8% PEG and (b) ZL-8% PEG-0.1 Mn electrolytes.
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Figure S14. XRD patterns of PTFE separators in Zn||[LMO full cells using various electrolytes after
100 cycles GCD tests. XRD patterns of pristine PTFE separator and LMO powders are also listed

as comparison.
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