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Introduction

® Environmentally friendly H, production
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Introduction

® PCEC (Protonic Ceramic Electrolysis Cell) : overall reaction- H,0 - H, + 0,
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Material properties of PBSCFO

® Different mechanism by ion ® Defect (oxygen vacancy)
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Choi, S., Yoo, S., Kim, J. et al. Sci Rep 3, 2426 (2013) doi:10.1038/srep02426

Yoo group 3/14

Computational Catalysis & Materials Design Lab

ML

MEAI%

UNIVERSITY OF SEOUL



02 Conduction in bulk PBSCFO

® 0% conduction free-energy diagrams for PBSCFO; ,; vs PBSCFO; .
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H* Conduction in bulk PBSCFO

AG (eV)

® H* conduction free-energy diagrams for PBSCFO_ , vs PBSCFO. .- vs PBSCFO. .
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Surface OER Mechanism

® OER mechanism
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Surface OER Mechanism - O,% formation

1. Thermal OER mechanism (20* - 0,)
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Surface OER Mechanism - O,% formation

2. 0, formation via OV filling with OH* = : electrochemical step
- : non-electrochemical step

088

VoS + OH* + H* H*(V,S filled) + H* *(0%) +2H*

3. 0, > formation via OV filling with O*
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Surface OER Mechanism - O,% formation

= Electrochemical step
== Non-electrochemical step

® O,% formation ; OH - filling vs O - filling
----- Vacancy diffusion (non-electrochemical)

(b) OH-filling mechanism ; 1V, vs 2V, (at U = 1.3V vs CHE)

(a) CoFe/Pr surface (1V,, at U = 1.28V vs CHE)
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O, evolution mechanism

1. H,0 dissociation and O,% conduction
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O, evolution mechanism

2. 0,% conduction only
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O, evolution mechanism

3. 0,% formation & O, evolution (same surface)
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O, evolution mechanism

® O, evolution via O,% conduction

*T =500°C
(a) CoFe/Pr surface (1V,, at U = 1.28V) (b) 0,2 conduction only mechanism ; 1V, vs 2V,
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Conclusions
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