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Figure S1 presents the pre-edge regions of the Mn K-edge XAS of (a) MnO2/C-CNT, 
(b) MnO2/RGO, and (c) MnO2/RGO-Au electrodes at different stages of cycling. The 
pre-peak intensity of the MnO2/C-CNT electrodes visibly changes during the charge 
process. Additionally, the pre-peak intensity of the MnO2/RGO-based electrodes 
exhibits almost no change in 1000 cycles because of very slight change in the tunnel 
size of MnO2/RGO-based electrodes, which enables the structure to be maintained 
throughout the charge/discharge processes and improves the electrochemical 
capacitive performance.“
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