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Figure S1. (a) TEM image of TiO2-Pt/SC-H. (b) HRTEM image of a Pt particle on TiO2-carbon. (c) HADDF-
STEM image and (d-f) corresponding EDS elemental mapping images of TiO2-Pt/SC-H.

Figure S2. (a) XRD patterns and (b) TEM of TiO2-Pt/SC-H TEM images.



Figure S3. XPS profiles in O1s region for bulk TiO2 and anatase TiO2-H.

Figure S4. XPS profiles in the valence band region for TiO2-Pt/SC and TiO2-Pt/SC-H. The d-band center is 
calculated by below equation:[1]

𝑑 ‒ 𝑏𝑛𝑎𝑑 𝑐𝑒𝑛𝑡𝑒𝑟 =  ‒
10𝑒𝑉

∫
0𝑒𝑉

[𝐵𝑖𝑛𝑑𝑖𝑛𝑔 𝑒𝑛𝑒𝑟𝑔𝑦 (𝐸) × 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 (𝐸)]𝑑𝐸/
10𝑒𝑉

∫
0𝑒𝑉

𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 (𝐸)𝑑𝐸



Figure S5. CV curves of MEAs before and after ADT at 70 oC of TiO2-Pt/SC(a) and commercial Pt/C(b).



Table S1. Comparison of electrocatalytic activities of various catalysts for ORR in acid media

Catalysts Electrolyte condition
Activity 

(mA cm-2) 0.9 
V

Scan rate Ref.

TiO₂–Pt/SC 0.1 M HClO4 1.64 10 mV s-1 This 
work

Pt SACs 0.1 M HClO4 0.51 10 mV s-1 [1]

Pt/MU-MWCNT 0.1 M HClO4 0.168 10 mV s-1 [2]

Pt/SnO2/C 0.1 M HClO4 1.12 10 mV s-1 [3]

Pt/Ti0.9Ni0.1N NTs 0.1 M HClO4 1.3 10 mV s-1 [4]

CrePtFe/C 0.1 M HClO4 0.55 10 mV s-1 [5]

CuePtTe NTs 0.1 M HClO4 0.658 10 mV s-1 [6]

Pd@Pt/NPs 0.1 M HClO4 0.297 10 mV s-1 [7]

Pt/C@NGC 0.1 M HClO4 0.308 10 mV s-1 [8]

PtNi-OLEA-Aged/C 0.1 M HClO4 1.39 10 mV s-1 [9]

Pt-Ni@PtD/G 0.1 M HClO4 0.098 10 mV s-1 [10]
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Table 2.

Sample OCV 
(V)

MPD
(W/cm2)

Current 
density

(A/cm2) 
at 0.8 V

Power 
density

(W/cm2)
at 0.8 V

Current 
density

(A/cm2) 
at 0.6 V

Power 
density

(W/cm2)
at 0.6 V

ECSA 
Loss  

(1.23 V, 
1 h)

MPD 
Loss 
(1.23 
V,1 h)

initial 1.0 1.076 0.279 0.222 1.519 0.913

After 0.978 1.05 0.199 0.159 1.359 0.818
6.41 % 2.42 %

initial 0.95 1.009 0.282 0.227 1.522 0.931

After 0.926 0.905 0.242 0.193 1.362 0.817
29.86 % 10.31 %
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