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Table S1: ICP-MS data for Pt loading in the studied Pt,/Ce-Mn-O, Pt,/Ce-Mn-O and Pt,/Ce-

Mn-O electrocatalysts

Catalyst ICP-MS measurements
Pt Pt Pt
(mol) (wt%) Nominal
Loading
Pt,/Ce-Mn-O 2.247x10¢ 1.94 2
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Pt,/Ce-Mn-O 4.496x10° 3.70 4
Pts/Ce-Mn-O 6.743x10° 5.69 6
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Fig. S1: (A) XPS survey spectrum for Ce-Mn-O and Pts/Ce-Mn-O catalysts, (B) selected area

high resolution for Mn scan and (C) selected area high resolution for Ce scan, both showing

negative shift in peaks after Pt loading on Ce-Mn-O
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Fig. S2: Nitrogen adsorption-desorption isotherms of BET analysis for Ce-Mn-O and Pt,/Ce-

Mn-O nanocomposites catalysts.
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Figure S3: CVs for all the catalysts in 0.1 M KOH at scan rate of 50 mVs-!, for the

measurement of electrochemical active surface area (ECSA)
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Fig. S4: (A) Rotating ring-disk electrode (RRDE) measurements for Ce-Mn-O and Pt,/Ce-
Mn-O catalysts with mentioned ring current and disc current polarization curves, (B) H,O,
percentage yield detected on a ring electrode and (C) calculated (n values) number of electron

transfer from RRDE measurements
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Fig. S5: Accelerated durability test (ADT) for ORR activity of Pty/Ce-Mn-O catalyst in an

acidic medium of 0.1M HClO,4 with ORR polarization curves at 1600 rpm rotation rate for 1%

(black line) and 5000™ cycle (red line).

Fig. S6: Structural stability analysis with high resolution TEM micrograph image of Pt,/Ce-
Mn-O catalyst layer after fuel cells testing, with FFT images corresponding to the (B) Ce-

Mn-O binary oxide and (C) Pt particles from selected area represented with arrows.



Table S2:

ORR performance (Tafel slope) comparison of Pt,/Ce-Mn-O catalyst with Pt and

noble-metal based catalysts reported in literature in alkaline media

Sr. No. Catalyst Tafel Slope (mV dec!) Reference
1 Pt,/Ce-Mn-O 55 This work
2 Pt/N-C 70 53
3 Pt/NrEGO,-CB3 67 54
4 Pt—NbOx/TiN 62 55
5 Pt37Cu56Au7 65 56
6 Thin Film Pt/GDL 60 57
7 Pt,Fe,/C 63.51 58
8 Pt&Fe;N&Fe@NC 74.16 59
9 20 wt.—% Pt@XC-72 62 60
10 20 wt.—% Ir@XC-72 85 60
11 PdMnO,.Pd/C 60 61
12 Ru-SAS/SNC 57 62
13 Agl10/MnO, MWCNTI1 81 63
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