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“Double-Helix” structure Co,P embedded in porous carbon
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Fig. S1 Schematic of the synthesis process of the Co,P-PCA catalyst.

Fig. S3 SEM image of a) Co-CA; b) PCA and c) Co2P-PCA-800.
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Fig. S4 a) XPS survey spectrum of Co-CA, Co2P-PCA-800 and PCA; b) C 1s of PCA; ¢) O 1s of Co2P-PCA-800.
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Fig. S5 a) Raman spectrum of Co2P-PCA-700, Co2P-PCA-800 and Co2P-PCA-900; (b, ¢) Nitrogen adsorption-desorption isotherms and
pore-size distribution of Co2P-PCA-700, Co2P-PCA-800 and Co:2P-PCA-900.
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Fig. S6 a) ORR polarization curves in Oz-saturated 0.1 mol-L™! KOH (rotation speed: 1600 rpm) for Co2P-PCA at different temperature;
(b) Comparison of the onset (Eonset) and half-wave (E12) potentials of different catalysts.
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Fig. S7 a) OER polarization curves in Oz-saturated 1 mol-L™' KOH (rotation speed: 1600 rpm); b) Tafel plots derived from (a);

¢) Nyquist plots at an overpotential of 430 mV; d) Current density difference at 1.326 V plotted against scan rate in a non-Faradaic range.
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Fig. S8 Cyclic voltammetry (CV) curves in the potential range of 1.27-1.37 V at different scan rates.
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Fig. S9 Charge and discharge polarization curves of Co.P-PCA-800 and Pt/C||Ru0O>

Table S1 Summary on the surface areas, total pore volumes, and pore sizes of Co-CA, PCA, Co2P-PCA-700, Co2P-PCA-800 and Co2P-PCA-900.

Samples Sper/(m*g ) Vpore/(cm®-g ") Pore size/nm
Co-CA 42.53 0.043 16.29
PCA 229.18 0.165 8.35
Co2P-PCA-700 164.89 0.091 10.22
Co2P-PCA-800 266.98 0.136 6.13
Co2P-PCA-900 137.05 0.080 222

Table S2 Summary of recently reported transition metal phosphide metal based catalytic performances of bifunctional oxygen

electrodes in 0.1 mol-L™' KOH.

Catalysts ORR onset potential (V vs. RHE) ORR half-wave potential (V vs. RHE) OER potential at 10 mA-c¢cm™ (V vs. RHE) Reference

Co2P-PCA-800 0.97 0.84 1.82 This work

Pt/C 1.04 0.85 - This work
Co2P/CoN-in-NCNTs 0.96 0.85 1.55 Ref. 1
Co:P@CNF 0.91 0.80 1.69 Ref. 2
BNC/Co2P-3 0.91 0.84 - Ref. 3
7.1%CuCo2P@2D-NPC 0.95 0.83 1.57 Ref. 4
In-CoO/CoP FNS 0.94 0.81 1.60 Ref. 5
CoP NCs 0.8 0.7 - Ref. 6

References

(1) Guo,Y.Y.; Yuan, P. F.; Zhang, J. A.; Xia, H. C.; Cheng, F. Y.; Zhou, M. F;; Li, J.; Qiao, Y. Y.; Mu, S. C.; Xu, Q. Adv. Funct. Mater. 2018, 28, ¢1805641.
doi: 10.1002/adfm.20180564 1

(2) Gao,J.; Wang, J.; Zhou, L.; Cai, X.; Zhan, D.; Hou, M.; Lai, L. ACS. Appl. Mater. Interfaces 2019, 11, 10364. doi: 10.1021/acsami.8b20003

(3) Han, C.; Bo, X.; Zhang, Y.; Li, M.; Wang, A.; Guo, L. Chem. Commun. 2015, 51, 15015. doi: 10.1039/c5cc05314e

(4) Diao, L. C; Yang, T.; Chen, B.; Zhang, B.; Zhao, N. Q.; Shi, C. S.; Liu, E. Z.; Ma, L. Y.; He, C. N. J. Mater. Chem. A 2019, 7, 21232.
doi: 10.1039/c9ta07652b

(5) Jin, W.; Chen, J.; Liu, B.; Hu, J.; Wu, Z.; Cai, W.; Fu, G. Small 2019, 15, ¢1904210. doi: 10.1002/smll.201904210

(6) Yang, H.; Zhang, Y.; Hu, F.; Wang, Q. Nano. Lett 2015, 15, 7616. doi: 10.1021/acs.nanolett.5b03446

s4



