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Figure S1. X-ray photoelectron spectroscopy (XPS) depth profile analysis in the (a, b) Pd 3d and 

(c, d) Cs 3d regions, collected from Pd (30 nm) on CsH2PO4: (a, c) as-deposited, and (b, d) after 

annealing for ~ 40 h under SAFC anode conditions (T = 248 C, pH2 = 0.6 atm, pH2O = 0.4 atm). 

The etching depth indicated in (a) applies also to all other panels. Pd 3d and Cs 3d signals appear 

as doublets due to spin-orbit splitting, 3d3/2 and 3d5/2. In (b), Pd 3d peaks are detected in the 

electrolyte and the peak positions at 31 nm depth are shifted by 0.4 eV to higher binding energy 

indicating oxidation of the Pd. In (d) Cs peaks are detected in the metal film, concomitant with 

the formation of Pd-P. 

  



 
 

Figure S2. X-ray photoelectron spectroscopy (XPS) analysis after substrate removal of the 

electrolyte-facing side of free-standing 30 nm Pd films, both as-deposited and after annealing for 

~ 40 h under SAFC anode conditions (T = 248 C, pH2 = 0.6 atm, pH2O = 0.4 atm): (a) P 2p 

region; (b) Cs 3d region; and (c) Pd 3d region. After annealing, P and Cs are detected in the film, 

and the Pd peaks are slightly shifted indicated oxidation, presumably by P. 

  



 
 

Figure S3.  Scanning electron microscope (SEM) images of the electrolyte-facing side of free-

standing 30 nm Pt films removed from CsH2PO4 substrates: (a) as deposited, and (b) after 

annealing for ~ 40 h under SAFC anode conditions  (T = 248 C, pH2 = 0.6 atm, pH2O = 0.4 

atm). The features reflect the morphology of the polycrystalline substrates and are essentially 

identical of that of analogous Pt films of a prior study.11 

  



 

 
 

Figure S4. X-ray photoelectron spectroscopy (XPS) analysis of the electrolyte-facing side of 

free-standing 30 nm Pt films, both as-deposited and after annealing for ~ 40 h under SAFC 

anode conditions (T = 248 C, pH2 = 0.6 atm, pH2O = 0.4 atm): (a) P 2p region; (b) Cs 3d region; 

and (c) Pt 4f region. Spectra are unchanged as a result of annealing. In (b) dashed lines indicate 

expected positions of Cs 3d peaks, whereas the solid line corresponds to the binding energy of Pt 

4s. 

  



 
 

Figure S5. Electrochemical interfacial resistance under SAFC anode conditions (T = 248 C, 

pH2 = 0.6 atm, pH2O = 0.4 atm) at zero bias of Pt | CsH2PO4 | Pt cells as a function of Pt film 

thickness. Present results (with equilibration times indicated) compared to previous data from 

Louie.11 Good agreement is observed. Straight line represents the expected linear dependence for 

a process that is fully diffusion limited. When the Pt film thickness falls below about 50 nm, 

surface reaction steps become important. 

  



 
 

Figure S6. Representative electrochemical results under SAFC anode conditions (T = 248 C, 

pH2 = 0.6 atm, pH2O = 0.4 atm) at zero bias: (a,c) measurement of 30 nm Pt | CsH2PO4 | 30 nm 

Pt symmetric cells, and (b,d) measurement of 5 nm Pd - 30 nm Pt | CsH2PO4 | 30 nm Pt - 5 nm 

Pd symmetric cells. Raw impedance spectra shown in (a) and (b) after subtraction of ohmic 

resistance due to electrolyte and stray induction due to apparatus. Time evolution of 

electrochemical interfacial resistance as averaged over multiple cells presented in (c) and (d), 

indicating spread in values and typical level of temporal evolution.  

 


