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The Hierarchy of Modelling

Process Flows Macro-Scale Models

Microstructure Evolution Large-Scale FEM Simulations
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Theoretical Model and Discussion
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Programme Algorithm
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Electrochemistry & surface pH-values
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Experimental RDE-Setup

Working electrode:
polycrystalline Pt disc
(0.196 cm?), embedded in Teflon

Counterelectrode:
graphite rod

Reference electrode:
saturated Ag/AgCl

50ml Teflon 3-compartment cell
Uncompensated resistance < 2Q

parameters controlled via
LabVIEW




Parameters and Diffusion Layer

calculated surface pH-value
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Unbuffered Aqueous Solution
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Local Corrosion Effects
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Figure: Cyclic voltammograms in unbuffered solutions of different pH-value.




Local Corrosion Effects
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Figure: Cyclic voltammograms in unbuffered solution of pH 7.




Electrochemistry & Pickling

Nernst Equation E = E° 4+ —lIn

E = -58mV pH — (29mV log(p(H,))

An applied voltage of -58 mV

(vs SHE) corresponds to:

pH= 7and 10%barH,
pH= 5and 10%barH,
pH = 1 and 1 bar H,
pH=  0Oand 100 barH,




“Solubility” at extreme Conditions

different internet sources — GOOGLE search



Acetate Buffered Solution
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General Transport Scheme
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Phosphate Buffered Solution
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The Use of Mathematics
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Summary

Near-surface ion distribution and buffer effects during
electrochemical reaction
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