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Supporting Information

Bifunctional Interface Stabilizer of Promoting Preferential Crystal Face

Adsorption and Inducing Planar Zn Growth

Experimental Section

Preparing various electrolytes: Firstly, 2 mol/L ZnSQO, solution can be prepared
by dissolving the specific amount of ZnSO4-7H-0 (Sinopharm Chemical Reagent Co.,
Ltd) in deionized water. For the preparation of ZnSQO,4-BIS electrolyte, weighed amount
of 2-aminoethanesulfonic acid (Sinopharm Chemical Reagent Co., Ltd) was added into
2 mol/L. ZnSQO, solution and then stirred for 1 h. Specifically, the concentration of BIS

should be controlled at 0.1 mol/L.

Synthesis of MnO,: 0.25 g KMnO, and 0.4 g MnSO,4-H,0 were added into 15
mL deionized water respectively and stirred for 15 min. The two solutions were mixed
together under continuous stirring, and moved into a Teflon-lined autoclave and heated
at 160 °C for 12 h. The products were centrifuged, washed with excess amount of

deionized water and dried in an oven at 80 °C overnight.

Material Characterization: Morphology observations of prepared samples and
cycled electrodes could be obtained by Hitachi SU1510 (SEM). In/ex situ XRD patterns
and structure component of samples have been determined by Bruker D8 ADVANCE.
Nicolet iS50 FT-IR instrument was also used to obtain the ex/in situ FT-IR spectra.
Dataphysics OCA20 has been applied for measuring the contact angles. To conduct the
in situ optical microscopy test, Zeiss Smartzoom 5 has been applied to monitor the

deposition behavior during continuous Zn plating process.

Electrochemical measurements: Electrochemical performance of asymmetric and
symmetric cells based on GF separators were assembled into CR 2032 coin cells at
ambient atmosphere and tested on a Neware battery testing system. Aqueous solution
of 2 mol/L ZnSO, was selected as the electrolyte, and the amount should be fixed at 60

uL per cell. For full cell test, cathodes were fabricated by dispersing MnO,, acetylene



black and PVDF (7:2:1, m/m/m) in the solvent of NMP and casting on the stainless
steel foil. After that, the foil was dried in a vacuum oven at 60 °C for 12 h, and then
punched into disks with a diameter of 12 mm. All Zn-MnO, full cells were added with
2 M ZnSOy solution containing MnSO, (0.1 M) and tested between 0.8 V and 1.9 V.
The CV profiles, CA and Tafel plots of assembled cells were conducted in an

electrochemical workstation (CHI660E, Shanghai Chenhua Instrument).

Theoretical calculation: All calculations were performed by the first-principle
method through the Cambridge serial total energy package (CASTEP) module in

Materials Studio.
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Fig. S1 Optical image of 2-aminoethanesulfonic acid and molecule structure.
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Fig. S2 Typical FTIR spectra for SO,* and -OH group.
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Fig. S3 Contact angle tests of ZnSO4-BIS and pristine ZnSO, electrolytes on Zn foil.



Fig. S4 Optical images of Zn deposition in (a) ZnSO,4-BIS and (b) ZnSO, electrolyte at
5 mA cm?.
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Fig. S5 XRD pattern of Ti substrate.
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Fig. S6 In situ XRD patterns ZnSO,4-BIS electrolyte for observing (100) and (101)

planes of Zn metal.
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Fig. S7 In situ XRD patterns of electrodes at various capacities in pristine ZnSOy
electrolyte.
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Fig. S8 Calculation model of sulfonic acid group with (a) (002), (100) and (101) plane

of Zn metal.
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Fig. S9 Calculation model of amino group with (a) (002), (100) and (101) plane of Zn

metal.
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New Fig. S10 The CE plots in different electrolytes at 5 mA cm and 1 mAh cm™.



Fig. S11 SEM image of Zn electrode after 50 cycles in ZnSOy.



Fig. S12 SEM image of Zn electrode after 50 cycles in ZnSO4-BIS.



Fig. S13 Optical images of MnO, electrodes after 150 cycles in (a) ZnSO4-BIS and
pristine ZnSOy.



Table S1 Electrochemical properties comparison of BIS and other electrolyte additives
in AZBs.

Working condition

Material Lifespan Ref.
(mA cm2, mAh cm?)
1,1 4000 h
BIS This work
53 2000 cycles
Ala 0.5,0.25 3750 h 1
DA 2,1 1000 h 2
Thioacetamide 1,1 1200 h 3
HPA 0.5,0.5 3000 h 4
1,1 1000 h
MPS 5
1,1 850 cycles
1,0.5 3500 h
BMIM* 6
2,0.5 3500 cycles
Adenosine 1,1 1000 cycles
Nicotinic acid 1,1 1300 cycles
Mlz I, 1 1500 h
glycerol I, 1 1500 h 10
PEO 1,1 1500 cycles 11
PEO 1,1 630 cycles 12
Taurine 1,1 3000 h 13
EDA 1,1 3000 h 14
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