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38% rolling reduction

Average grain size (91.3 ± 40.5) μm
0% rolling reduction
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Fig. S1 Grain size distributions of AP65 magnesium alloys with different rolling reductions.

Average grain size (43.8 ± 24.6) μm
63% rolling reduction

Average grain size (22.0 ± 13.0) μm
86% rolling reduction
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Fig. S2 X-ray diffraction patterns of AP65 magnesium alloys with different rolling reductions.
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Element        wt.%       at.%
   Mg              1.51       2.37
   Al              40.79     57.61
   Mn            57.70     40.02
  

Fig. S3 Energy dispersion spectrum (EDS) of Al8Mn5 particle in AP65 magnesium alloys
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Fig. S4 Particle (Al8Mn5) size distributions of AP65 magnesium alloys with different rolling 

reductions.
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Fig. S5 TEM bright field images and selected area electron diffraction (SAED) spots of AP65 
magnesium alloys with different rolling reductions: (a) 0%, (b)-(c) 38%, (d) 63%, and (e)-(f) 86%.
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Fig. S6 Surface morphologies of AP65 magnesium alloys with the rolling reductions of (a) 0%, (b) 
38%, (c) 63%, and (d) 86% discharged at 10 mA cm−2 for 600 s in 3.5 wt.% NaCl solution after 

removing the oxidation products.
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Fig. S7 Equivalent circuits used for fitting the EIS of AP65 magnesium alloys with different 
rolling reductions at (a) OCPs and (b) the potentials of 100 mV more positive than the OCPs.


