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Figure S1. '"H NMR spectra of alkaline-digested (KOH/D,0) (a) MOF-808-EDTA and (b)

MOF-808.
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Figure S2. FT-IR spectra of (a) EDTA-2Na, (b) MOF-808, and (c) MOF-808-EDTA.
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Figure R3. (a) and (b) TEM, and (c) EDS mapp

808-EDTA.
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Figure S5. The XRD patterns of xPt/C-MOF.
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Figure S6. The Pt 4f XPS spectra of xPt/C-MOF.
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Figure S7. The C 1s XPS spectra of 80Pt/C-MOF.
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Figure S8. The N 1s XPS spectra of 80Pt/C-MOF.
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Figure S9. The Raman spectrum of 80Pt/C-MOF.

Figure S$10. HRTEM images of (a) 10Pt/C-MOF, (b) 20Pt/C-MOF, and (c) 80Pt/C-MOF.
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Figure S11. (a, b) TEM images, (c) the size distribution, and (d) XRD pattern of 2Pt/C-MOF.

Figure S12. TEM images of commercial Pt/C.
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Figure S13. LSV curves of 80Pt/C-MOF, 100Pt/C-MOF, and Pt/C.

Figure S14. TEM images of commercial Pt/C.
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Figure R15. LSV curves of 80Pt/C-MOF without EDTA, 100Pt/C-MOF, and Pt/C.
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Figure S16. Tafel plots of 80Pt/C-MOF and Pt/C before and after 3000 CV cycles.

0

A

&

Current Density (mA cm™)

0 10 20 30 40 50 60
Time (h)



Figure S17. The long term stability of the 80Pt/C-MOF-.
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Figure R18. Pt 4f XPS spectra of the 80Pt/C-MOF catalyst after the stability test.

5
(a) (b)ef . (c)izf
o 4F 200mvs? o | 2omvs “‘g‘“' 200mv's’
5ot | G4 i
" f
€ 2 smvs’ ry smvs Tab savs
S 1L = =2l
2 of 20 2o}
@ 7 2] c20
c c
Sl 0 2 84t
[a} [a]
20 =6l
k= 4 &
@ 3f 5} o8l
£ g 510,
ot o — ., JOe -
% oo 0% 0B 0% 032 0% 022 024 026 028 030 032 034 022 024 026 028 030 032 034
Potential (V vs RHE) Potential (V vs RHE) Potential (V vs RHE)

Figure S19. CVs curves of (a) 10Pt/C-MOF, (b) 20Pt/C-MOF, and (c) 80Pt/C-MOF at 5 —200

mV S-L.
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Figure S20. (a) EIS measurements of xPt/C-MOF and Pt/C with (b) the equivalent

electrical circuit.

Table S1. Table S1. Comparison of the HER performance for the 80Pt/C-MOF catalyst with

state-of-art Pt-based HER electrocatalysts in the literatures in 0.5 M H,SO,.

[Number Tafel
\% lot
Materials Mo (m plots References
) (mV
dech)
1 80Pt/C-MOF 42.1 24.45
This work
Commercial Pt/C 45.1 28.7
2 Pt-Mo,TiC,T, 30 30
Nature Catalysis, 2018, 1(12): 985.
Commercial Pt/C 32 32
3 WC@C@Pt 30 26 _
Energy Storage Materials, 2018, 10:
268-274.
Commercial Pt/C 40 29
4 Pt-GT-1 18 24 Nature Energy, 2018, 3(9): 773.




Commercial Pt/C 25 30
5 PtCoFe@CN 45 32
ACS applied materials & interfaces,
2017, 9(4): 3596-3601.
Commercial Pt/C 55 30
6 ALDPYNGNS 40 30
Nature communications, 2016, 7:
13638.
Commercial Pt/C 51 35
7 Pt-Cu HTBNFs 43 29.5
Chemical Communications, 2017,
) 53(51): 6922-6925.
Commercial Pt/C 45 31
8 CuPdPY/C 60 25
Journal of Materials Chemistry A,
2016, 4(40): 15309-15315.
Commercial Pt/C 63 30
9 Pty Ni@TisC, 20 13.3
Small, 2019: 1805474.
Commercial Pt/C 37 30.0
101 pdMnCo/NC-2 34 31
ACS applied materials & interfaces,
2017, 9(44): 38419-38427.
Commercial Pt/C 58 33
1 PYTIO, 121 40
Energy & Environmental Science,
2017, 10(11): 2450-2458.
Commercial Pt/C 59 31
12 Pt@PCM 105 65.3 ,
Science advances, 2018, 4(1):
€aao6657.
Commercial Pt/C 48 31.1
13| ptRu@RFCS-6h 19.7 29.9
Energy & Environmental Science,
2018, 11(5): 1232-1239.
Commercial Pt/C 19.5 27.2
14 Pt-SnS, 117 69 ACS applied materials & interfaces,

2017, 9(43): 37750-37759.




Commercial Pt/C 51 46
15
AuPt@Pt 50 33
Electrochimica Acta, 2016, 219: 321-
329.
Commercial Pt/C 45 31
16 AgPt HANS 55 40 _
International Journal of Hydrogen
Energy, 2017, 42(39): 24767-24775.
Commercial Pt/C 45 33
17
Pt76C024 NM 31 32
J. Mater. Chem. A, 2017, 5, 10554
Commercial Pt/C 34 31
18 .
Pt53RU,39N18 48 34 . .
Journal of colloid and interface
science, 2017, 505: 14-22.
Commercial Pt/C 39 31
19 B-Ni,P,0,/Pt 28 32 _ o
ACS applied materials & interfaces,
2019, 11(5): 4969-4982.
Commercial Pt/C 16 30
20 Pt@N-HCNs 30 33 , '
Applied Surface Science, 2018, 459:
453-458.
Commercial Pt/C 29 31
21 10Pt@HN-BC 60 35
@HN- International Journal of Hydrogen
. Energy, 2018, 43(12): 6167-6176.
Commercial Pt/C 50 31
22 PtAg NFs/rGO 55 31 Journal of colloid and interface
Commercial Pt/C 45 31 science, 2018, 513: 455-463.
23 PtCoNi FNs 47 37 International Journal of Hydrogen
Commercial Pt/C 41 29 Energy, 2017, 42(40) 25277-25284.
24 Pt-Cw/CNFs-1:2 71 68 Advanced Materials Interfaces, 2017,
Commercial Pt/C 50 27 4(12): 1700005.
25 Pt NPs/CNFs 175 S0 Electrochimica Acta, 2015, 167: 48-
Commercial Pt/C 65 24 4.




26 Pt/BCF 55 32
Catalysis Today, 2016, 262: 141-145.
Commercial Pt/C 19 24
27 PtAg NCs 38 40 Journal of colloid and interface
Commercial Pt/C 36 31 science, 2017, 494: 15-21.
28 Pd@PdPt NCs 39 38 Journal of Materials Chemistry A,
29 GCE-Ni/Pt 36 43 ACS applied materials & interfaces,
Commercial Pt/C 36 31 2015, 7(47): 26101-26107.
30 ECD Pt NIs@f-
MWCNT 157 30 International Journal of Hydrogen
Energy, 2017, 42(15): 9881-9891.
Commercial Pt/C 87 21

Figure S21. HRTEM images of (a) 10Pd/C-MOF and (b) 80Pd/C-MOF.
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Figure S23. HRTEM images of (a) 10Rh/C-MOF and (b) 80Rh/C-MOF.



