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Abstract; To improve the electrochemical performance of aluminum-air batteries, Br™ and I” with weak electronegativity
were adopted to regulate the hydrogen-bond structure of electrolyte and modify the electrode-electrolyte interface, so as to
suppress hydrogen evolution corrosion of aluminum anode. The results indicate that the introduction of Br™ and 1™ into
electrolyte can significantly reduce the hydrogen evolution rate and self-corrosion rate of aluminum anodes, and
remarkably improve the electrochemical performance of both aluminum anodes and aluminum-air batteries. After adding
3 mol/L KBr and 5 mol/L. KI into KOH electrolyte, the hydrogen evolution rate and self-corrosion rate of aluminum
anodes decrease to 13.79 mL/(em” + h) and 13.5 mg/(cm® - h), 9.54 mL/(ecm® - h) and 11.5 mg/(cm” - h),
respectively. The corresponding corrosion inhibition efficiencies are 42.4% and 50.9%. Furthermore, the discharge
specific capacities of the aluminum-air batteries can reach 1 167.1 mAh/g and 1 674.4 mAh/g at 25 mA/cm’.
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Table 1  Elemental composition of industrial pure aluminum %

Fe Si Ga \ Zn Mn Ni Cu Mg Al

0.320 0.060 0.018 0.017 0.010 0.006 0.005 0.002 0.001 99.561
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"H NMR spectra and local FT-IR of O—H stretching vibration mode for water molecule in different electrolytes
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Fig.3 Local fitted Raman spectra of O—H bond vibration peaks and area fraction of each fitted peak in different electrolytes
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Fig.4 XPS full spectra and local spectral peak fitting results of aluminum anode in different electrolytes
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Fig.6  Open-circuit potentials and Tafel polarization curves of aluminum anodes in different electrolytes
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Table 2 Open-circuit potential and Tafel polarization curve

parameters of aluminum anodes in different electrolytes

FrEstAL/ AL JE A R R

RN v v (mA - em™)
4 mol/L. KOH -1.436 -1.439 27.02

4 mol/LL KOH + 1 mol/L KBr  -1.436 -1.439 25.18

4 mol/L KOH + 2 mol/L KBr -1.436 -1.439 24.73

4 mol/LL KOH + 3 mol/L KBr  -1.436 -1.441 24.44

4 mol/L KOH + 1 mol/L KI -1.436 —1.438 24.61

4 mol/L KOH + 3 mol/L KI -1.439 —1.442 23.27

4 mol/L KOH + 5 mol/L KI -1.440 —-1.446 20.89
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Table 3  Constant-current discharge parameters of aluminum anodes

in electrolytes with different halogen-ion concentrations
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Fig.7 Constant-current discharge curves and energy density of aluminum anodes in different electrolytes
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