
Supporting information

Revealing the effect of polyethylenimine on zinc metal anodes in alkaline 

electrolyte solution for zinc-air batteries: mechanism studies of dendrite 

suppression and corrosion inhibition

Ming-Hsien Lina,b,*, Chen-Jui Huangc, Pai-Hsiang Chenga, Ju-Hsiang Chengc, Chun-Chieh Wangd

a Department of Chemical and Materials Engineering, Chung Cheng Institute of Technology, National Defense 
University, Taoyuan, Taiwan

b System Engineering and Technology Program, National Chiao Tung University, Hsin-Chu, Taiwan

c Department of Chemical Engineering, National Taiwan University of Science and Technology, Taipei, Taiwan

d National Synchrotron Radiation Research Center (NSRRC), Hsin-Chu, Taiwan

* Corresponding author: mslin479@gmail.com (Ming-Hsien Lin)

1

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2020



Figure S1. (A) Scheme of in operando OM configuration, (B) the cathodic voltammetry scan curve 

(scan rate = 10 mV/s), and (C) in operando OM images of zinc-anode/electrolyte interface at the 

selected potentials (a)-(f).
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Figure S2. (a) Chronoamperogram of the potentiostatic zinc plating at applied potentials of -1.7 V 

and -1.8 V for 1200 s, and corresponded SEM images of zinc deposits, (b) -1.7 V and (c) -1.8 V.
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Figure S3. In operando TXM images of zinc electrodeposits during potentiostatic plating of (a) -1.7 

V and (b) -1.8 V for 360 s.

Figure S4. TXM mosaic images after 360 s of zinc plating at the applied potentials of (a) -1.7 

V and (b) -1.8 V.
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Figure S5. (a) Equivalent circuit model for the fitting of the EIS plots, and (b) the fitting curves of 

EIS plots of zinc anodes in 6 M KOH solution with different PEI concentrations.

Table S1. Electrochemical impedance parameters of zinc anodes in 

alkaline solution with different PEI concentrations.
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Figure S6. Cathodic polarization curves of zinc anodes in 6 M KOH solution with the addition of 0, 

30 and 50 ppm of PEI.
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