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[bookmark: _Hlk153880018]Fig. S1. XRD patterns obtained under different calcination temperatures in 5 mmol/L H2PtCl6 solution.
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Fig. S2. XRD patterns obtained under different calcination temperatures in 10 mmol/L H2PtCl6 solution.
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Fig. S3. XRD patterns obtained under different calcination temperatures in 15 mmol/L H2PtCl6 solution.
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Fig. S4. Pt NPs size distribution: (a) concentration, 5 mmol/L; temperature, 600°C; (b) concentration, 15 mmol/L; temperature, 600°C; (c) concentration, 10 mmol/L; temperature, 400°C; (d) concentration, 10 mmol/L; temperature, 800°C.
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Fig. S5. XPS spectra of carbon black: (a) C 1s and (b) O 1s.
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Fig. S6. XPS spectra of self-prepared Pt/C under 5 mmol/L H2PtCl6 solution and 400°C:
(a) C 1s and (b) Pt 4f.
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Fig. S7. XPS spectra of self-prepared Pt/C under 10 mmol/L H2PtCl6 solution and 400°C:
(a) C 1s and (b) Pt 4f.
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Fig. S8. XPS spectra of self-prepared Pt/C under 15 mmol/L H2PtCl6 solution and 400°C: (a) C 1s and (b) Pt 4f.
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Fig. S9. XPS spectra of self-prepared Pt/C under 5 mmol/L H2PtCl6 solution and 600°C: (a) C 1s and (b) Pt 4f.
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Fig. S10. XPS spectra of self-prepared Pt/C under 15 mmol/L H2PtCl6 solution and 600°C. (a) C 1s and (b) Pt 4f.
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Fig. S11. XPS spectra of self-prepared Pt/C under 5 mmol/L H2PtCl6 solution and 800°C: (a) C 1s and (b) Pt 4f.
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Fig. S12. XPS spectra of self-prepared Pt/C under 10 mmol/L H2PtCl6 solution and 800°C: (a) C 1s and (b) Pt 4f.
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Fig. S13. XPS spectra of self-prepared Pt/C under 15 mmol/L H2PtCl6 solution and 800°C: (a) C 1s and (b) Pt 4f.
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Fig. S14. C 1s XPS spectra of (a) commercial Pt/C and (b) carbon black.
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Fig. S15. Pt 4f XPS spectra of commercial Pt/C.
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Fig. S16. Morphology and structure of self-prepared Pt/C under 5 mmol/L H2PtCl6 solution and 400°C: (a) TEM image; (b) HRTEM image.
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Fig. S17. Morphology and structure of self-prepared Pt/C under 10 mmol/L H2PtCl6 solution and 400°C: (a) TEM image; (b) HRTEM image.
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Fig. S18. Morphology and structure of self-prepared Pt/C under 15 mmol/L H2PtCl6 solution and 400°C: (a) TEM image; (b) HRTEM image.
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Fig. S19. Morphology and structure of self-prepared Pt/C under 5 mmol/L H2PtCl6 solution and 600°C: (a) TEM image; (b) HRTEM image.
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Fig. S20. Morphology and structure of self-prepared Pt/C under 15 mmol/L H2PtCl6 solution and 600°C: (a) TEM image; (b) HRTEM image.
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Fig. S21. Morphology and structure of self-prepared Pt/C under 5 mmol/L H2PtCl6 solution and 800°C: (a) TEM image; (b) HRTEM image.
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Fig. S22. Morphology and structure of self-prepared Pt/C under 10 mmol/L H2PtCl6 solution and 800°C: (a) TEM image; (b) HRTEM image.
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Fig. S23. Morphology and structure of self-prepared Pt/C under 15 mmol/L H2PtCl6 solution and 800°C: (a) TEM image; (b) HRTEM image.
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Fig. S24. Raman spectra of (a) self-prepared Pt/C under 10 mmol/L H2PtCl6 solution and 400°C and
(b) self-prepared Pt/C under 10 mmol/L H2PtCl6 solution and 800°C.
[image: ]
Fig. S25. Polarization curves of self-prepared Pt/C and commercial Pt/C at a scan rate of 10 mV s−1. 
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Fig. S26. Tafel slopes obtained from the polarization curves in Fig. S25.
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Fig. S27. Mass activity of all self-prepared Pt/C and commercial Pt/C.
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Fig. S28. Mass activity of self-prepared Pt/C and commercial Pt/C.
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Fig. S29. Double layer capacitance (Cdl) of the self-prepared Pt/C.
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Fig. S30. Size distribution of (a) self-prepared Pt/C and (b) commercial Pt/C after chronoamperometry.
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Fig. S31. Optimized calculation model.
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Fig. S32. Model after adsorption of H.

Table S1. Mass fraction of Pt                  wt%
	Sample
	Mass fraction

	5-600
	5.23

	10-600
	6.82

	15-600
	8.00

	10-400
	4.1

	10-800
	10.6






Table S2. Area ratio of different valence states of Pt in each sample
	Sample
	Pt0 / %
	Pt2+ / %
	Pt4+ / %

	5-200
	---
	58.7
	41.7

	5-400
	42.83
	29.73
	27.44

	5-600
	64.70
	33.30
	---

	5-800
	62.08
	37.92
	---

	10-400
	52.12
	28.05
	19.83

	10-600
	61.70
	38.30
	---

	10-800
	59.46
	40.54
	1.80

	15-200
	---
	73.78
	26.02

	15-300
	---
	83.20
	16.80

	15-400
	45.11
	35.42
	19.47

	15-600
	68.97
	31.03
	----

	15-800
	59.46
	40.54
	---





Table S3. Area ratio of different valence states of Pt in each sample

	Sample
	Pt load capacity
	Overpotential at 10 mV cm−2 / mV
	Tafel slope / (mV dec−1)
	Reference

	Pt@PCM
	0.669wt%
	105
	65.3
	[1]

	Pt/N-VG-5
	3.1 μg cm–2
	42
	52.2
	[2]

	Pt@NHPCP
	3.6wt%
	57
	27
	[3]

	Pt-STA-CB
	1.2045wt%
	34
	27.9
	[4]

	PC-PtN4-600
	18.70wt%
	31
	42
	[5]

	Pt1/NNGF
	4.96 μg cm–2
	23
	29.1
	[6]

	Pt/f-MWCNTs
	0.323wt%
	43.9
	30
	[7]

	PtNC/S-C
	2.55 μg cm–2
	11
	24
	[8]

	Pt/NP-CNTs
	1.4wt%
	25
	28
	[9]

	Pt/HPC-14.1
	14.1wt%
	24
	33
	[10]

	3%Pt/WC/C10
	1wt%
	85
	42
	[11]

	Pt NPs/DPC
	9.53wt%
	30
	31
	[12]

	Pt-CNTs
	-
	41
	48
	[13]

	Pt1/NMC
	10 μg cm–2 (2.54%)
	29
	26
	[14]

	Pt/C2N
	-
	33
	53
	[15]

	400-SWNT/Pt
	0.3wt%
	27
	38
	[16]

	Pt@Pd NFs/rGO
	-
	56
	39
	[17]

	Pt-4CDs/G
	1.02wt%
	36
	28
	[18]

	PtNi/[C–Si]
	6.85wt%
	161
	136
	[19]



Table S4. C–C bond length near the carbon loaded with Pt (bond number according to Fig. S31)
	Bond number
	Bond length / Å
	Bond number
	Bond length / Å

	1
	1.446
	12
	1.429

	2
	1.445
	13
	1.440

	3
	1.438
	14
	1.438

	4
	1.435
	15
	1.438

	5
	1.436
	16
	1.440

	6
	1.446
	17
	1.433

	[bookmark: _GoBack]7
	1.455
	18
	1.434

	8
	1.403
	19
	1.430

	9
	1.420
	20
	1.439

	10
	1.433
	21
	1.441

	11
	1.456
	22
	1.442
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