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Figures and Tables

Fig. S1 SEM image of MnO; nanorods.
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Fig. S2 The XRD pattern of MnO. nanorods.
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Fig. S3 Specific capacities of 30 Zn||MnO; full cells with different electrolytes showing a narrow distribution: (a)
ZnS0Oy; (b) 2.0 wt.% PTS/ZnSOs.
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Fig. S4 Charge/discharge profiles of full Zn||MnO; cells in (a) the PTS/ZnSO, electrolyte and (b) the ZnSO4
electrolyte.
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Fig. S5 Rate performance of Zn||MnQO: full cells by using the PTS/ZnSO4 and ZnSO4 electrolytes.



Fig. S6 Equivalent circuits for the EIS plot.
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Fig. S7 (a) Nyquist plots and (b)(c) Bode plots for Zn||MnO- cells in different electrolytes.



Fig. S8 SEM images of the MnO; cathode in Zn|[MnO; full cells based on the ZnSO4 electrolyte at 0.2 A-g*: (a)
before the cycle; (b) after 100 cycles. SEM images of the MnO, cathode in Zn|[MnO; full cells based on the
PTS/ZnSO4 electrolyte at 0.2 A-g*: (c) before the cycle; (d) after 100 cycles.
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Fig. S9 Schematic diagrams for the deposition of Zn in the PTS/ZnSO4 and ZnSO4 electrolytes.

Table S1 EIS parameters of Zn||[MnO; cells in different electrolytes at 298 K

Electrolyte Rpore/(Q2-cm?) Re/(Q-cm?) Ru/(Q-cm?)
ZnS04 1.881 180.8 182.681
1 wt.% PTS/ZnSO, 3.021 209.8 212.821
2 wt.% PTS/ZnSO4 4541 230.3 234.841
3 wt.% PTS/ZnSO4 2.767 319.8 322.567




Table S2 The performance comparison of this PTS additive strategy with previous studies in aqueous electrolytes

Main material Current Avreal Cycle Ref.
density/(mA €m2) capacity/(mA-hem™2) time/h
2 mol-L™1 ZnSO4 + 2 wt.% PTS 1 1 2400 this work
10 1 300
5 2 570
1 mol-L™* ZnSO4 +10 mmol-L™* glucose 1 1 2000 [S1]
1 mol-L™* ZnSO4 + 4 mol-L™t EMImCI 1 1 500 [S2]
1 mol-L™t Zn(TFSI); + 0.2 wt.% PEO 1 1 1200 [S3]
2 mol-L ZnSO4 + 40% EG 2 1 140 [S4]
2 mol-L™1 ZnSO4 + 10 m mol-L™* KPF6 2 4 1200 [S5]
Zn/CNT 2 2 200 [S6]
5 2.5 110
MXene/ZnS 1 1 1100 [S7]
10 1 180
Functional supramolecules 5 250 [S8]

Table S3 De-convolution parameters of Zn 2ps;» XPS spectrum peaks obtained from the pristine Zn and Zn

anodes after 20 cycles in symmetric Zn||Zn cells with the PTS/ZnSO4 electrolyte

Sample Chemistry state Binging energy/eV FWHM/eV

Zn-bare Zn(l) 1045.43 2.53
Zn(ll) 1022.42 2.54

Zn-PTS Zn(l) 1045.1 2.37
Zn(ll) 1022.1 1.93

Table S4 De-convolution parameters of C 1s XPS spectrum peaks obtained from the pristine Zn and Zn anodes
after 20 cycles in symmetric Zn||Zn cells with the PTS/ZnSO, electrolyte

Sample Chemistry state Binging energy/eV FWHM/eV
Zn-bare c-C 284.80 11
C-0-C 285.15 1.28
0-C=0 288.51 1.19
Zn-PTS c-C 284.70 1.10
C-N 287.66 1.13
0-C=0 288.61 1.16

Table S5 De-convolution parameters of O 1s XPS spectrum peaks obtained from the pristine Zn and Zn anodes
after 20 cycles in symmetric Zn||Zn cells with the PTS/ZnSO, electrolyte

Sample Chemistry state Binging energy/eV FWHM/eV
Zn-bare Zn0O/Zn,0 531.44 1.67
0-C=0 532.00 1.40
Zn-PTS Zn0/Zn,O 531.7 1.45
C=0/C-0 532.47 1.25




Table S6 De-convolution parameters of N 1s XPS spectrum peaks obtained from the pristine Zn and Zn anodes
after 20 cycles in symmetric Zn||Zn cells with the PTS/ZnS0O4 electrolyte

Sample Chemistry state Binging energy/eV FWHM/eV
Zn-PTS Zn—N 397.2 1.01
N=C 400.22 1.21
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NMR and FT-IR spectra of the compounds

IH-NMR (DMSO-ds) spectrum of glycoluril
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13C-NMR (DMSO-ds) spectrum of glycoluril
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'H-NMR (DMSO-dg) spectrum of TA
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