Supplementary Information (Sl) for Sustainable Energy & Fuels.
This journal is © The Royal Society of Chemistry 2025

In-Situ Metal Exsolution Induced Structural Transformation Enhances Activity

of Pd-Sn Catalyst for the Electrocatalytic Ethanol Oxidation

Ashly P Chandran,?” Sundar Pavan,” Soumi Mondal,c Mahesh B V,?and Anand B

aDepartment of Chemistry Sir M Visvesvaraya Institute of Technology, Hunasamaranahalli, Bengaluru, India,
562157
bpepartment of Chemistry and Biochemistry, M. S. Ramaiah College of Arts, Science and Commerce, MSR
Nagar, MSR IT Post, Bengaluru, India, 560054
¢New Chemistry Unit, Jawaharlal Nehru Centre for Advanced Scientific Research, Jakkur, Bengaluru, India,
560064

Figures

(a)

g —— Pd nano ju

— - J.-A._ _
=y

T

c

3

£

——Pd sim 1 |

10 20 30 40 50 60 70 80
2 0 (degree)

Figure S1. pXRD patterns of synthesized Pd nanoparticles (Pd nano) compared with simulated
pattern of Pd.
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Figure S2. ICP calibration curves of a) Pd b) Sn
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Figure S3. ICP analysis of the electrolyte after different CV cycles.
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Figure $4. Cyclic voltammogram obtained in IM KOH a) for Pd, sSny s catalyst b) Pd nano c) for
Pd, 5Sn, 5 catalyst in IM KOH + IM ethanol
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Table S1. Ethanol oxidation performance comparison of Pd- Sn-based materials reported in the literature.

SI Catalyst Electrolyte Mass activity/ Increment in Maximum no. of Ref.
No. Specific activity activity compared CYV cycles with out
to Pd/C activity loss

1. Pd; sSn/f-C 1M NaOH+1M C,H;OH 34133MAMgp; | 9.6 30 (1
2. PdSn-Sn0O,/C 1M NaOH+1M C,HsOH 68.71 mAcm™? 2.4 NA 2]
3. C-PdSn/SnO, IM KOH+1M C,H;0H 30 AMdpq 3.2 1000 3]
4, Pd,Sn-NanoR/C 0.5M KOH+0.5M C,H;OH 45.6mAcm™? NA NA [4]
5. Pd7zsn28 IM KOH+1M C2H5OH 2701 mA mg ;,dl 2.1 Declines 3]
6. Pd-Sn NSDs IM KOH+1M C,H;0H 576 MAMY g 1.3 NA (6]
7. PdgeSn;4/C 0.5M KOH+0.5M C,HsOH | 8 4 mAcm ™2 3.1 NA (7]
8. Pd205n24 IM KOH+1M C2H5OH 2018 mA mg ;,dl 3.2 39 (8]
9. PdSn-15(50:50) 1M KOH+1M C,H;OH 2230 mA MY pd NA 10 (9]
10. | PdSn/C IM KOH+1M C,HsOH 47 MA Mg 5 3.9 NA [10]
11. | PdSn NNWs-3 IM KOH+1M C,HsOH 14.1 mAcm ™2 4.9 Declines 1]
12. | PdSn(50:50)/C IM KOH+1M C,HsOH 0.0035 mA cm™*? 1.4 NA (12]
13. | Pt@PdSn—SnO,/C 0.5M H,S0,4+0.5M CHsOH | 334 m4 mg 54 NA NA [13]
14. | PdSn@NP-2 IM KOH+1M C,H;OH 24638 MAMIpd | 3.5 NA [14]
15. | Pd;Sng4/TiO-GO 1M NaOH+1M C,H;O0H 3000 MA ™M pq NA NA [1s]
16. | PAS/MWCNT IM KOH+1M C,H;OH 20 A9rd 1.3 NA [16]
17. | SS Cu-PdSn WNWs 0.1M KOH+IM C,HsOH 103 AMIpd 2.1 Declines (7]
18. | PdsoSn/CNT IM NaOH+1M C,H;OH 3434 A™MI pd 5.5 NA (18]
19. | O-Pd,Sn/C 0.5M KOH+0.IM C,HsOH | 12.68 mAcm™* 1.7 NA [19]
20. PdSn nanodentrites IM KOH+IM C,H;OH 8.0 m?g! 2.9 Declines (20]
21. | Pd4Sn6- PEDOT IM KOH+1M C,H;OH 15mAcm™? 1.6 Declines 21]
22. | Pd; sSn@SnOy IM KOH+1M C,HsOH 6.8 mA cm ™2 3.4 1500 (22]
23. PdSng s 1M KOH+1M C,H;OH 10.77 mA cm 4.14 NA (23]
24. | PdSn NSA IM KOH+1M C,H;OH 1598 mA cm 23 20 [24]
25. Ultrafine Sn,gPds, IM KOH+1M C,Hs;OH 5.7 mA cm™ 2.2 NA (23]
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Pd; sSny s Catalyst Atomic Ratio

Pd Sn
Pre- EOR 1.5 0.65
Post- EOR 0.90 0.10

Table S2. The comparison of ICP analysis of the catalyst before and after EOR
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