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2-step HER in mild acid: 

𝑯+ + 𝑯𝟐𝑶 + 𝟐𝒆− ⇌ 𝑯𝟐 + 𝑶𝑯−

Analytical solution for proton

concentration on disk surface:

𝑐𝑑,𝐻 = 𝐾5

1

2 ҧ𝑐+ ҧ𝑐2+𝜃 −𝛼 𝜃 2−𝛼

𝜃 −𝛼
 

𝜃 𝑏 = 2𝐾5

1

2 1 + 2𝑘
𝛿𝑁

𝐷
𝐾5

−𝑏

2 exp
𝐹𝐸𝑏

𝑅𝑇

Equation for ring concentration: 

൯ത𝒄𝒓𝒊𝒏𝒈 − ത𝒄𝒃𝒖𝒍𝒌 = 𝑵𝑫(ത𝒄𝒅𝒊𝒔𝒌 − ത𝒄𝒃𝒖𝒍𝒌

Model validated by 

Broekmann et al.1

K5 ➔ water 

autoprotolysis 

equil.

ND = RRDE 

detection efficiency

ത𝒄 = 𝑐𝐻 − 𝑐𝑂𝐻

1. Gálvez-Vázquez, M. D. J., Grozovski, V., Kovács, N., Broekmann, P., & 

Vesztergom, S. (2020). J. Phys. Chem. C, 2020, 124, 3988–4000. B. M. Tackett, D. Raciti, N. W. Brady, N. L. Ritzert, T. P. Moffat. J. Phys. Chem. C, 2022, 126, 7456. 
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