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Table S1: Main conditions of ICP OES analysis. 
Parameter Condition 

Coolant gas / L min-1 15 
Auxiliary gas / L min-1 0.2 
Nebulizer gas/ L min-1 0.80 

Sample uptake / mL min-1 1.5 
RF power / W 1300 

Viewing Axial 
 Pt Sn Ni Ga 

LOD / µg L-1 18.1 39.0 5.0 10.5 
LOQ / µg L-1 59.9 128.6 16.5 37.8 

Metal concentration / mg L-1 8.02 10.91 8.49 3.70 
 
 
 
 
 
 
 
 
 
Table S2: Metal concentration in the SE solution after 1000 cycles. 

Electrocatalyst Metal / µgL-1 
 Pt Sn Ni Ga 

Pt45Sn22Ni21Ga12/CXC72 71.93 818.3 682.2 173.9 
Pt43Sn24Ni22Ga11/CL6 <LOQ* 256.8 303.4 201.1 

Pt41Sn24Ni23Ga12/CPlasma 371.1 191.9 936.6 50.27 
*LOQ (Pt) = 59.86 µgL-1 **LOQ (Ga) = 34.78 µgL-1 ***LOQ (Sn) = 128.64 µgL-1 ****LOQ (Ni) = 
16.52 µgL-1 
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Figure S1. Cyclic voltammetry of Black Plasma, Vulcan XC72 and Printex-L6 carbons in SE at scan 
rate of 20 mVs-1. 
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Figure S2. (A) Cyclic voltammetry of the PtSnNiGa/C electrocatalysts in SE at 20 mVs-1 none 
normalized, (B) normalized by electrode geometric area (0.16 cm2) and (C) normalized by EASA. 
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Figure S3. (A) Cyclic voltammetry of the PtSnNiGa/C electrocatalysts in 1.0 mol L-1 ethanol + SE at 
20 mVs-1 none normalized, (B) normalized by electrode geometric area (0.16 cm2) and (C) normalized 
by EASA. 
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Figure S4. (A) I vs. t at 0.2 V vs. [Ag/AgCl,KClsat] curves of the PtSnNiGa/C electrocatalysts in ethanol 
1.0 mol L-1 + SE none normalized, (B) normalized by electrode geometric area (0.16 cm2) and (C) 
normalized by EASA. 
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