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Characterization

X-ray diffraction (XRD) was used to examine the material's crystalline state on a
Smartlab8kW with Cu Ka radiation (A=1.5418 A). The microscopic morphology of the
catalysts was observed using transmission electron microscopy (TEM) and scanning
electron microscopy (SEM), which were tested in this work using a JEM-2100F
accelerating voltage of 200 kV and a Hitachi S-4800 microscope accelerating voltage
of 3 kV, respectively. X-ray photoelectron spectroscopy (XPS) scans are performed on
a Thermo Scientific ESCALAB 250Xi XPS spectrometer to analyze material
composition and structure, as well as the valence state of metallic elements. Raman
spectroscopy can analyze defects in carbon materials and can also be used to detect
metals, using the equipment model Horiba LabRAM HR Evolution. The pore structure
and pore size distribution of the catalyst are detected by the Brunauer-Emmett-Teller
(BET, BJBuilder SSA-7000) analyzer.



Fig. S1 SEM images of (a) C3Ny, (b) DA-Pt (1:0), (c) DA-Pt (1:1) and (d) DA-Pt (1:2),
respectively.
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Fig. S2 (a) N, adsorption-desorption isotherm, (b) Microporous pore size distribution
curves and (c) Mesopore pore size distribution curves of DA-Pt (1:0), DA-Pt (1:1) and
DA-Pt (1:2), respectively.
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Fig. S3 (a) TEM images of DA-Pt (1:2). (b) HAADF-STEM of DA-Pt (1:0).
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Fig. S4 HRTEM images of (a) DA-Pt (1:0) and (b) DA-Pt (1:2).



Fig. S5 Particle size distribution histograms of DA-Pt (1:0) and DA-Pt (1:2).
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Fig. S6 FTIR spectra of pure C;N, and C;N4 modified by dopamine hydrochloride.
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Fig. S7 High-resolution C 1s XPS spectra of (a) DA-Pt (1:0), (c) DA-Pt (1:1) and (e)
DA-Pt (1:2), respectively, and N 1s XPS spectra of (b) DA-Pt (1:0), (d) DA-Pt (1:1)
and (f) DA-Pt (1:2), respectively.
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Fig. S8 CV curves at different scan rates of (a) DA-Pt (1:0), (b) DA-Pt (1:1), and (c)
DA-Pt (1:2), respectively.
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Fig. S9 (a) TEM image, (b) HRTEM micrographs corresponding lattice structure
analysis and (¢) HAADF-STEM of DA-Pt (1:1) after 3000 cycles.



Table. S1 List of the relative content of chemical bonds from deconvoluted N 1s XPS
spectral.

Samples pyridinic-N (%) pyrrolic-N (%) graphite-N (%) oxidized-N (%)
DA-Pt (1:0) 23.92 19.27 28.15 28.66
DA-Pt (1:1) 13.20 21.49 38.75 26.56
DA-Pt (1:2) 20.00 21.03 31.89 27.08

Table S2 Comparison of HER performance of DA-Pt (1:1) catalyst with other reported
electrocatalysts in 1M acidic electrolyte (0.5 M H,SOy,).

Current . . Mass
Overpotential Potential
Catalyst density Tafel activity Substrate Reference
(mV) (mV)
(mA cm™) (Ag'p)
DA-Pt (1:1) 10 17 29.1 100 5526 GC This work
20% Pt/C 10 14 32.5 100 1400 GC This work
Pt-HEC 10 70 47 130 1700 CC 1
PtW NPs/C 10 19.4 27.8 20 566.1 RDE 2
PtCoFe@CN 10 45 32 - - GC kS
E-MoS,-Pt 10 29 29 50 830 GC 4
Pt/Ti3C,Tx-550 10 32.7 32.3 50 1310 CF 5
Pt/HPC-14.1 10 24 33 24 710 GC 6

Pt NP/WO;@x 10 47 45 50 12800 RDE 7
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