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AgNO3 

radiolysis

Reductive species (𝒆𝒉
−, 𝑯·) 

Oxidative species (𝑶𝟐)

But… Why Ag dissolves faster closer to Pt WE? 

Tested 

hypotheses:
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• e- scattering @ Pt WE

✓ Secondary electrons (SE) enhance radiolysis

x   Small affected volume → weak effect

• CASINO 

     simulations [1]

• Determines SE value 

• Influences radiolysis chemistry 

→ chemical environment 

• COMSOL simulations

• Estimates flow velocity 

• Fast flow → growth / Slow flow → etching [2] 

✓ Flow @ Pt WE fast

x   Growth expected → opposite trend  

• Metric to show 

regions of change

• The brighter the 

spots, the bigger 

the change 

• Dissolution rate 

faster when closer 

to the electrode 

Pt WE surface
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Structural Dissimilarity Metric (DSSIM) [3] 

Galvanic replacement reaction [4] 

1. Pt  → +OCP

2.      hold x3 → Ag grows

3. Pt OCP drops x3  

4.      holds stop → Pt OCP

increases again 

→ Pt back to initial state 

5. Ag closer to Pt WE

starts etching 

→ Ag galvanic corrosion

Talos F200i @ 200 keV

Beam current 533 pA
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Beam effects 

when closer to 

electrodes? 
Accelerated Ag 

dissolution closer to Pt 

working electrode (WE) 

3
Ag 

dissolution

Pt

Ag 

dissolution

t = 155.5 s t = 242.4 s t = 490.9 s

1

Pt

t = 80.8 s

Affiliations:

a) Forschungszentrum Jülich GmbH, Helmholtz Institute Erlangen-Nürnberg for Renewable Energy (IET-2), 

Cauerstr. 1, 91058 Erlangen, Germany

b) Friedrich-Alexander-Universtität Erlangen-Nürnberg, Department Chemistry- and Bioengineering, 

Immerwahrstr. 2a, 91058 Erlangen, Germany

c) University of California-Irvine, Department of Material Science and Engineering, CA 92697 Irvine, United States

d) Université Paris-Cité – CNRS, Laboratoire Matériaux et Phénomènes Quantiques, UMR 7162 Paris, France

• Pt nobler than Ag

• corrosion potential = open circuit potential (OCP)   

+OCP = unlikely to corrode  

-OCP  = likely to corrode

k = 0.038 mol L-1 s-1 

k = 0.0028 mol L-1 s-1 

Pt + H2O2 H2O + Pt(O)

Pt(O) + H2O2 Pt + O2 + H2O 

• Pt catalyzes H2O2 to O2

✓ Oxidative environment 

(O2) 

x  Pt bad catalyst for oxygen 

evolution reaction 
(OER) → slow effect

Beam 

on [2]
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