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Self -assembly

—

Fig. S1 The fabrication process of the N2 plasma processed Bi»Oz sample on Ni foam
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Fig. S2 OES spectra of the atmospheric pressure DBD plasma under nitrogen. Here, the bands
corresponding to the second positive system of N2 with the range of 300-400 nm [S1]
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Fig. S4 AFM images of different samples and the EDS mapping image of sample PI-30
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Fig. S5 The refined XRD surveys of the plasma processed samples
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Fig. S6 Wide XPS spectrums of different samples
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Fig. S7 The polarization curves of bare Ni foam and Pt/C loaded Ni foam with a scan rate of 5
mV s
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Electrocatalysts

Fig. S8 The comparation of HER performance of bismuth based electrocatalysts [S2-S4]. As
very few Bismuth-based electrocatalysts was employed for alkaline HER, only three
references were listed here
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Fig. S9 The simulated Tafel slopes for different samples
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Fig. S10 The cyclic voltammetry (CV) cycles in the region between 1.01 and 1.08 V (vs.
Ag/AgClI) at different scan rates (5, 10, 20, 50, and 100 mv s1) of PI-0 (a), PI-15 (b), PI-30 (c)
and PI-60 (d)
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Fig. S11 The wetting ability Ni foam (a), the sample after hydrothermal reaction (b), PI-0 (c),
PI-15 (d), PI-30 (e) and PI-60 (f)
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Fig. S12 XRD spectrum of sample PI-30 after HER durability test. The corresponding PDF
cards are Ni-PDF#04-004-6807, Bi-PDF#04-007-9968, BiNi-PDF#04-003-5243, o-Bi>Oz-
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Fig. S13 SEM images of sample PI-30 after HER durability test
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Fig. S14 XPS of PI-30 after HER durability test

Table S1 The contents of V, calculated from the XPS data

XPS PI-0 PI-15 PI-30 P1-60
Value (%) 19.7 26.5 44.1 49.0
Increase (%) 0 6.8 24.4 29.3
Ratios (/P1-0) 1 1.34 2.24 2.49

Table S2 The intensity of V, signal calculated from the EPR data

EPR PI-0 PI-15 PI-30 PI-60
Value (a.u.) 50 977 3050 3885
Ratios (/P1-0) 1 195 61 77.7
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Table S3 The contents of carrier density derived from the M-S data

M-S PI-0 PI-15 PI-30 PI-60
Slope 32.2 21.9 5.37 6.09
Value (cm3) 2.53 x 108 3.71x 10% 1.52 x 10% 1.34 x 10%

Ratios (/P1-0) 1 1.47 6.0 5.29
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