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Fig. S1 FESEM image of Streptococcus thermophiles adsorbed with precursor and GO.
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Fig. S2 EDX spectrum and detailed elemental data of Co,P-Co3;04/rGO/C.
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Fig. S4 XRD patterns of Co,P-Co3;04/rGO/C with different calcining temperatures.
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Fig. S5 Micropore size distribution of Co,P-Co304/rGO/C calculated through HK method.
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Fig. S6 N, adsorption/desorption isotherms of CoO,/rGO and Co,P-Co;0,/C.
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Fig. S7 Actual and fitting Nyquist plots for ORR at 0.85 V vs. RHE on Co,P-C0304/C and Co,P-
Co0304/rGO/C. Inset: the equivalent circuit.
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Fig. S8 (a) CV curves of CoO,/rGO in oxygen (solid line) and nitrogen (dotted line) saturated
KOH solution. (b) LSV curves of CoO,/rGO, Co,P-C0304/rGO/C and Pt/C in oxygen saturated
KOH solution at a rotation speed of 1600 rpm.



e Increaing scan rate A

) 1 izl

£

]

<

g

Z 04

@

=

W

=

=

2

o

-
o . . , : ,

1.2 1.3 1.4

Potential (V vs. RHE)

Fig. S9 CV curves of Co,P-Co0304/rGO/C in the potential range of 1.2-1.4 V vs. RHE with scan
rates increasing from 10 to 100 mV s’
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Fig. S10 CV curves of Pt/C in the potential range of 1.2-1.4 V vs. RHE with scan rates increasing
from 10 to 100 mV s°!.
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Fig. S11 Current density differenced at 1.35 V vs. RHE as a function of scan rates.
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Fig. S12 CV curves of Co,P-C0304/rGO/C and Pt/C in 0.1 mol L' KOH containing 0.1 mol L!

methanol at a scan rate of 50 mV s
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Fig. S13 XRD pattern of the as-synthesized NiP,/NiO,/rGO/C using Lactobacillus bulgaricus as
template and phosphorous source.

Fig. S14 SEM image of the as-synthesized NiP,/NiO,/rGO/C using Lactobacillus bulgaricus as
template and phosphorous source.



Table S1 Simulated parameters of Nyquist plots for the ORR on Co,P-Co;0,/C and Co,P-
CO304/I'GO/C.

Samples R CPE1¢ n; R CPE2¢ n, R¢
[Qcm?] [Qcm?] [Qem?]  [Qcm?] [Q cm?]
Co,P-Co;0,/C 6.83 0.021 0.47  4l1.16 0.004 0.87 202.6
Co,P-C0;04/rGO/C 6.66 0.145 040 2.36 0.007 0.92 45.18

3electrolyte resistance;

beatalyst film intrinsic resistance;
charge transfer resistance for ORR;
deconstant phase element.

Table S2 Performance comparison of recent works on cobalt phosphide based ORR catalysts.

Samples Catalyst Eonset Eix Tafel slope I Ref.

loading [V] [V] [mV dec!] [mA cm?]

[mg cm?]

Co,P@CNF 0.20 0.92 0.80 77.10 5.27 1
Co,P/NPC N/A N/A 082 69.8 N/A 2
Co,P NRs N/A N/A 0.77 N/A 4.60 3

Co,P@CoNPG 0.20 0.90 0.81 69.0 6.68 4

HCNT-Co,P N/A 0.84 0.77 N/A N/A 5
BNC/Co,P 0.21 0.92 0.82 N/A N/A 6

CoyP-CNTs N/A 0.84 0.76 N/A N/A 7

Urchin-like CoP 0.28 0.80 0.70 51.0 4.50 8

Co/CoP-HNC 0.19 0.94 0.83 59.4 N/A 9

CoP NCs 0.20 0.92 0.86 72.1 4.64 10
Co,P-C0304/rGO/C -800 0.20 0.91 0.80 58.2 4.96 ‘il;i
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