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Figure S1. Schematic of electrodeposition of MnO2 process. Anodized aluminum oxide (AAO) 

template was used as substrate/template for both film and nanowire structured MnO2.  
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Figure S2. High resolution TEM of as-prepared MnO2 nanowire 
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Table S1. List of electrolytes used in this work. Water concentration was confirmed by Karl-

Fisher Coulometer.  

 

Electrolyte H2O/Mg2+ Ratio 

i) 0.1 M Mg2+ / no water 

(i.e. 0.1 M Mg(ClO4)2 Anhydrous)�

 

0  (= 0/0.1) 

ii) 0.5 M Mg2+ / 0.6 M H2O 

(i.e. 0.1 M Mg(ClO4)2 × 6H2O 

+    0.4 M Mg(ClO4)2 Anhydrous) 

 

1.2  (= 0.6/0.5) 

 

iii) 0.2 M Mg2+ / 0.6 M H2O 

(i.e. 0.1 M Mg(ClO4)2 × 6H2O 

+    0.1 M Mg(ClO4)2 Anhydrous) 

 

3  (= 0.6/0.2) 

iv) 0.1 M Mg2+ / 0.6 M H2O 

(i.e. 0.1 M Mg(ClO4)2 × 6H2O) 

 

6  (= 0.6/0.1) 

v) 0.1 M Mg2+ / 1.2 M H2O 

(i.e. 0.1 M Mg(ClO4)2 × 6H2O 

+ 0.6 M H2O) 

 

12  (= 1.2/0.1) 
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Figure S3. Cyclic voltammograms of MnO2 nanowire electrodes in electrolytes with 6 
H2O/Mg2+ ratio and 12 H2O/Mg2+ ratio measured at a scan rate of 0.5 mVs-1. 
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Figure S2 compares the CV curves of MnO2 nanowire electrode measured in the electrolyte with 12 and 6 

H2O/Mg2+ ratios. Although the cathodic peak intensities of the CV curves from the two electrolytes are 

similar, the calculated capacity is higher in the electrolyte with 6 H2O/Mg2+ ratio. The observed decrease 

in Mg2+ insertion in the electrolyte with 12 H2O/Mg2+ ratio is believed to be due to the size of the 

coordinated Mg2+ ion and water molecule clusters which may hinder the insertion of Mg2+ ions into MnO2. 

Moreover, in the electrolyte with 12 H2O/Mg2+ ratio, there are additional small peaks observed in anodic 

scan direction which can be attributed to the side reactions involving water molecules upon the increase in 

water concentration.�
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