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S.1 The conversion of potentials against a reversible hydrogen electrode
(RHE)

To compare with other studies, the measured potential with respect to Ag/AgCl
as a reference electrode can be converted against reversible hydrogen electrode
(RHE) by following equation (S1):

Erne = E jgugar + 0.059 pH + E yg11001 (S1)

Where pH is 13.6 in 1.0 M NaOH, and E;z/4,¢; i 0.1976 V at 25 °C.!



S.2 The RRDE measurement

The electron transfer number (n) and hydrogen peroxide yield (xy,0,) for ORR

were determined by using RRDE measurement data with equations (S2) and
(S3).

4l
n=————
21,/N
X =
H202 I, + Ix/N (S3)

Where I, is the disk current (A), I is the ring current (A), and N is the RRDE
collection efficiency, which was 0.424 herein 2.



S.3 The specific capacitance equation

The specific capacitance was calculated from the galvanostatic charge/discharge
curves using equation (S4).

1At
GCD = Ay (S4)

where [ is the constant current density, A¢ is the discharging time, m is the mass

of only BPCMO material used for the working electrode, and AV is the
discharging voltage change °.
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Fig. S1 XRD spectra of BPC and BPCMOs.
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Fig. S2 Raman spectra of BPC and BPCMOs.
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Fig. S3 Nitrogen adsorption isotherms of BPC series.
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Fig. S4 CV of Pt/C (20wt%) and BPCMO series (scan rate = 50
mVsec™).
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Fig. S5 LSV of BPCMO40 according to different rotation speeds
(scan rate = 50 mVsec!).
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Fig. S6 LSV of BPCMO series at 2500 rpm and at a scan rate of 50
mVsec.
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Fig. S7 (a) Electron transfer number (n) and (b) the amount of
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peroxide (HO2-) of BPCMO series, calculated from RRDE data at
2500 rpm and at a scan rate of 50 mV sec-1.
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Fig. S8 CV curves of BPCMO series with potential window from -1.0
to 0.0 V at a scan rate of 10 mV sec™!.



Voltage (V)

0.0

0.2 +

0.4

-0.6

0.8

-1.0

—BPC

150

a ——BPCMO10 1
( ) —— BPCMO20 1404
——BPCMO30
—— BPCMO40 130‘_
——BPCMO50 120
110
3 100
) ]
8 90#_
c 804
g <
w10+
o ] —m—BPC
g 60+ —8-BPCMOT0
O 50 — A~ BPCMO20
] —y—BPCMO30
40 —4—BPCMO40
] —»—BPCMOS0
30
20
IE B B D TR Tl . T T B T Tl . T 10 T & T T
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 0 4 6 10
Time (s) Current density (A/g)

Fig. S9 Galvanostatic charge/discharge curves of BPCMO series at
1A/g in 6 M KOH and their specific capacitance at different current
density.
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Fig. S10 Nyquist plots of BPCMO series using a sinusoidal signal of
10 mV over the frequency range from 100 kHz to 0.05 Hz.



Fig. S11 SEM images of BPCMOS50 after cycling test (3500 cycles)
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