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Results and Discussion

(b)

Figure S1. (a) Ball-and-stick presentations of [M070,4]° anion cluster. (Mo: blue, O:
gray) (b) Polyhedral representation of [M070,4] anion cluster.

Figure S2. Electrolytes containing different amount of NMO.



— NMO powder
= NMUO on Zn foil

Wavenumber (cm™)

1200 1100 1000 900 800 700 600 500 400

Figure S3. IR spectra of NMO powder and NMO adsorbed on the Zn foil.

Table S1. The infrared characteristic absorption peak.
NMO Powder NMO on Zn foil
Peak (cm™) Peak (cm™)
564, 682 622, 781
MoVl-O-Mo" MoV-0O-MoV
843, 887 844, 885
MoV-0Ot MoV-Ot
902, 994 996
MoV=0t MoV=0t
920
Mo V=0t




Figure S4. SEM images of zinc foil after immersing in the electrolyte added with

18 mM (NH4),SO, for 5 hours.
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Figure S5. Voltage-time profiles at a current density of 10 mA c¢cm™ with a fixed

capacity of 1 mAh cm™2.

2.0

Voltage (V)

0.20

0.00
-0.05
-0.10

-0.15

Cycle Time (h)

0.15} —— NMO electrolyte (6 mM)
— Blank
10 mA em%, 1 mAh em?
20.20 L L L L .
56 57 58 59 60 61 62



0.10

0.05 |
p— 13 cycles
= : 31 cycles

MU AMU

o (L4
o0 0.00
% AIARNRARNRNRARR ARY ‘ ‘ h
> Short circuit

-0.05

Blank
—— NMO electrolyte (6 mM) 2 mA em?, 4 mAh em?
_0'10 L L L L L L L L L L 1 L
0 10 20 30 40 50 60 70 80 920 100 110 120 130

Cycle Time (h)

Figure S6. Cycling performance of Zn symmetric cells using electrolyte without or
with NMO additives at current densities of 2 mA c¢cm™2 with a fixed capacity of 4 mAh

cm 2.
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Figure S7. Cycling curves of Zn symmetric cells in

electrolytes with different

amounts of NMO additives at current densities of 10 mA cm™2 with a fixed capacity

of 1 mAh cm™.
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Figure S8. Cycling curves of Zn symmetric cells in blank electrolyte and electrolytes
with NMO additive and (NH,4),SO, additive, respectively.
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Figure S9. Cyclic voltammetry (CV) curves of the Zn/NVO full cells using blank
electrolytes at 1 mV s™!.
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Figure S10. Discharge/charge curves of Zn/NVO full cells from 2000 mA g~! to 4000

mA g ! using blank electrolytes.
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Figure S11. The equivalent circuits corresponding to figure 5d.

Wi

Table S2. The fitting results of the simulated equivalent circuit.

NMO Error (%) Blank Error (%)
R, 5.057 3.225 2.181 3.422
Rt 4.266 9.343 8.323 21.74
R 307.3 4.168 473.3 11.18
Sum 316.6 483.8




Table S3. Comparison of the electrochemical performance of Zn anode in aqueous
electrolytes with previous work.

1 mAh cm™2

Current
Main materials density and Cycle Reference
areal capacity

(NH,)[M0702]-4H,0 iomriAh 222 568 cycles This work
s I IR TS
Dicthyl ether 11 ;“jh‘fni 90 cycles [22]
Carbon nanotubes 21 nr?:hcilnzz 50 cycles [23]
Polyacrylamide 42521(:2122 70 cycles [24]
Metallic indium (In) 11 r;nﬁlcfrln__zz 250 cycles [25]
Polyamide coating layer lloor;nﬁhccmn;_zz 38 cycles [26]
NaTiy(POy); f;nlfhccmm_—zz 125 cycles [27]
ZIF-8 lloor;nﬁh":nn;_zz 200 cycles [31]
TiO, llrrr?:hc:;;_zz 75 cycles [33]
Faceted titanium dioxide I mA cm™ 230 cycles [35]




MXene

1 mA cm™2
I mAh cm™

150 cycles

[36]

RGO

1 mA cm™
2 mAh cm™2

50 cycles

[37]




