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Figure S1: TEM image of the CNT@SnO2.



Figure S2: TEM image of the Pt-CNT@SnO2.



Figure S3: TEM image of the E-Pt-CNT@SnO2.



Figure S4: Survey XPS spectra of E-Pt-CNT@SnO2 and Pt-CNT@SnO2.



Figure S5: ORR polarization curves of E-Pt-CNT@SnO2 and Pt-CNT@SnO2. in
O2-saturated 0.1 M HClO4 (rotating speed, 1600 rpm; scan rate, 10 mV s−1).



Figure S6: CV curves and ORR polarization curves of E-Pt-CNT@SnO2 with and without
alkaline treatment in 0.1 M HClO4.



Figure S7: CV curves of E-Pt-CNT@SnO2 with high potential (1.0-1.6V) treatment in 0.1
M HClO4.



Figure S8: EPR spectra of E-Pt-CNT@SnO2 and Pt-CNT@SnO2.



Figure S9: pCOHP for the Sn-O interactions in rutile SnO2 and the crystal structure of
rutile SnO2.



Figure S10: pCOHP for the Sn-planar O interactions in Pt-defect SnO2.



Figure S11: Polarization curves of E-Pt-CNT@SnO2, Pt-CNT@SnO2 and Pt-CNT@SnO2

at various rotation speeds.



Table S1: Comparing the performance of HOR catalysts in this study and literatures in
acidic media

Catalysts J0 (mA mg-1) Jk (mAmgPt–1) @ η Refs.
E-Pt-CNT@SnO2 1550 1060 @ 20 mV This work

Pt-PdO/C 552 - [1]

PtW6O24 2700 - [2]

PtW6O24-CDs-4 3780 - [2]

Pt-N2/KB - 2788 @30 mV [3]

Pt–Er/h-NC - 428 @ 20 mV [4]

LD-Pt WNPs - 968.5 @ 50mV [5]

Pt1@Co1CN 1940 2400 @ 50 mV [6]

PtRu/C - 575 @ 50mV [7]

Pt SACs/CrN 1110 - [8]

Pt NPs/CrN 210 - [8]

Reference:
[1] Samanta R, Mishra R, Barman S. Interface-engineered porous Pt-PdO nanostructures for

highly efficient hydrogen evolution and oxidation reactions in base and acid[J]. Acs
Sustainable Chemistry & Engineering, 2022, 10(11): 3704-3715.

[2] Zhou Y, Yu F, Lang Z, Nie H, Wang Z, Shao M, Liu Y, Tan H, Li Y, Kang Z. Carbon
dots/PtW6O24 composite as efficient and stable electrocatalyst for hydrogen oxidation reaction
in PEMFCs[J]. Chem. Eng. J., 2021, 426: 130709.

[3] Jin C, Wu F, Tang H, Pan H, Chen Z, Wang R, Meng Z, Li J, Tang H. Confined tuning of the
charge distribution of pt electrocatalyst for reinforcing anti-poisoning ability: Toward efficient
separation of hydrogen from gases containing ammonia[J]. Chem. Eng. J., 2023, 475: 146139.

[4] Chen G, Chen W, Lu R, Ma C, Zhang Z, Huang Z, Weng J, Wang Z, Han Y, Huang W.
Near-atomic-scale superfine alloy clusters for ultrastable acidic hydrogen electrocatalysis[J]. J.
Am. Chem. Soc., 2023, 145(40): 22069-22078.

[5] Li X, Han X, Yang Z, Wang S, Yang Y, Wang J, Chen J, Chen Z, Jin H. Lattice-distorted pt
wrinkled nanoparticles for highly effective hydrogen electrocatalysis[J]. Nano Res., 2024: 1-8.

[6] Huang Z, Lu R, Zhang Y, Chen W, Chen G, Ma C, Wang Z, Han Y, Huang W. A highly
efficient pH-universal HOR catalyst with engineered electronic structures of single pt sites by
isolated Co atoms[J]. Adv. Funct. Mater., 2023, 33(47): 230633.

[7] Zhou YY, Xie ZY, Jiang JX, Wang J, Song XY, He Q, Ding W, Wei ZD. Lattice-confined ru
clusters with high CO tolerance and activity for the hydrogen oxidation reaction[J]. Nat. Catal.,
2021, 4(4): 341-341.

[8] Yang Z, Chen C, Zhao Y, Wang Q, Zhao J, Waterhouse GIN, Qin Y, Shang L, Zhang T. Pt
single atoms on CrN nanoparticles deliver outstanding activity and CO tolerance in the
hydrogen oxidation reaction[J]. Adv. Mater., 2023, 35(1): 2208799.


