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Table S1 The record on mass change of filling process.

Table S2 The contrasts in onset potential and Tafel slope.

Table S3 ORR Performance of several reported electrocatalysts.



Table S4 The summary of ring current at 0.40 V Vs. RHE and atomic percentage of 

oxygen estimated by XPS survey spectra of samples.

Table S5 The summary of ring current at 0.40 V Vs. RHE and value of ID/IG in all the 

samples.



Fig. S1 Linear Sweep Voltammetry (LSV) curves of the samples. All the LSV curves 

were recorded on Rotating Ring Disk Electrode (RRDE, Pt ring (0.186 cm-2) and 

glassy carbon disk (0.247 cm-2)) in 0.1 M KOH with rotation rate of 900 (a), 1200 (b), 

2000 (c), 2500 (d) rpm and potential scan rate of 5 mV/s. Upper lines represent 

measured ring current and lower lines mean measured disk current.



Fig. S2 Linear Sweep Voltammetry (LSV) curves of the samples. All the LSV curves 

were recorded on Rotating Ring Disk Electrode (RRDE, Pt ring (0.186 cm-2) and 

glassy carbon disk (0.247 cm-2)) in 0.1 M HClO4 with rotation rate of 1600 rpm and 

potential scan rate of 5 mV/s. Dashed lines represent measured ring current divided by 

collection efficiency Nc and solid lines mean measured disk current.

Fig. S3 Calculated selectivity towards H2O2 at various potentials in 0.1 M HClO4 of 

the samples.



Fig. S4 The calculation on Tafel slope of all the samples from LSV curves recorded in 

0.1 M KOH.

Fig. S5 The original data and spectra on EDS of HPMO@SWCNT.



Fig. S6 The bar diagram on EDS of HPMO@SWCNT.

Fig. S7 Microscale analysis on components and geometrical structure of O-

HPMO@SWCNT. SEM image of HPMO@SWCNT with scale bar of 2 μm (a). 

Elements distribution in O-HPMO@SWCNT characterized by EDS (b). SEM images 

of O-HPMO@SWCNT with scale bar of 600 nm (c) and 100 nm (d).



Fig. S8 The original data and spectra on EDS of O-HPMO@SWCNT.

Fig. S9 The XPS detailed Mo 3d spectra of HPMO@SWCNT and HPMO.



Fig. S10 The XPS detailed P 2p spectra of HPMO@SWCNT and HPMO.

Fig. S11 The Powder X-ray diffraction patterns of SWCNT, HPMO@SWCNT and 

HPMO.



Fig. S12 The XPS detailed O 1s spectra of all the samples.

Fig. S13 The original Raman spectra of all the samples.



Fig. S14 Raman spectra of the samples at region from 100 cm-1 to 300 cm-1.



Fig. S15 XPS of O-HPMO@SWCNT before and after stability-test. a) Survey scan 

spectra. b) Atomic percentage of carbon and oxygen derived from survey scan 

spectra. c) Detailed C 1s spectra.



Fig. S16 Raman spectroscopy of O-HPMO@SWCNT before and after stability-test.


