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Table S1. The concentration of the electrolyte for the Co-P-B catalysts electrodeposition in
this experiment and its corresponding atomic ratio

Electrolyte concentration Atomic ratio®
Catalyst (mM) =8
CoCl, 6H,0 NaH,PO,-H,0 H;BO; NaCl Co P B

Co;P,,/CP 500 0 77.08 22.92 0.00
C05,P5;B,4/CP 400 100 5685 2693 1622
C053P5;B4y/CP 300 200 5341 2715 1944
C055P5(B,,/CP 1 250 250 100 5935 1968 2097
C0,P5;B3g/CP 200 300 4056 2125 3819
C034P5(B.s/CP 100 400 3365 19.60 4675

CogsB,,/CP 0 500 88.62 000 1138

a: Atomic ratio of each Co-P-B catalyst was measured using XPS analysis.



Table S2. Electrochemical properties of Co-P-B catalyst with different atomic composition

Exchange
Overpotential = Double layer
Catalyst at —10 mA cm? Radeinisyes RN ca acitm;ce
S 2 (mV decl density d 5
(mV) (A cm‘z) (pF cm™)

Co;P,5/CP 381 140 0.017 5477
Co5;P,;B,¢/CP 201 67 0.006 156.48
C053P,,B,,/CP 184 62 0.015 230.69
C055P,B,,/CP 172 68 0.031 210.67
Coy4P,,B;4/CP 177 66 0.022 250.72
C03,P,,B,;/CP 183 65 0.016 271.33

CoggB,,/CP 438 157 0.016 30.27




Table S3. Comparison of electrochemical properties of CoPg33B(35/CP in 0.5 M H,S0, with
other HER electrocatalysts

Overpotential Double layer  Current density  Scaled current

Co-P 5 3 ] y
Catalyst Ratio @ -10 mA cm- capacitance @ -0.15 Vygg @ -0.15 Vggg
(mV) (UF em™) (mA cm?) (nA mF1)
1 Co,P@NPG[4 Cogg 6P33 5 103 66,800 273 0.408
2 Co,P/NCNTs4] Cogz Pais 150 5,700 10.1 1.771
3 CoP-OMCE Co,,Ps, 112 22,720 29.8 1311
4 CoP/CCE CosyPsy 49 172,500 346 2.006
5 H-CoP/Cl53] Cos,Ps, 111 26500 95 3.584
6 u-CoP/Til¢] Cos,Ps, 45 86,000 341 3.965
7 CoP/NCNTsH] Cos,Ps, 79 16700 79 4730
8 CoP UPNSsl] Cos,Ps 56 7,870 157 19.949
CoP;
0 N Co,5P-5 65 93,400 131 1.402
10 PCPTFI8] Co, P, 153 3.800 9.8 2.579
This = = = :

Co55P5By;/CP Cos55P5 By 172 210.67 4849 23017
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Fig. S1. Linear relationship between B/P ratio in electrolyte and B/P ratio in Co-P-B catalyst.



Fig. S2. Low- and (inset) high-magnification FESEM images of (a) Co;;P,3/CP and (b)
COggBll/CP.
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Figure S3. Double layer capacitance using cyclic voltammetry curves of (a) CP and Co-P-B
catalysts in 0.5 M H,SO, solution with different scan rates from 10 mV s to 200 mV s: (b)
Co77P23/CP, (c) Cos7P»7B16/CP, (d) Cos3P27B20/CP, (e) Co59P,0B,1/CP, (f) Cos1P21B3s/CP, (g)
C034P20B46/CP, (h) CoggB11/CP.



