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MOTIVATION | GREEN HYDROGEN

48% Natural 
Gas

Oil 30%

Coal 18%

Water 4%



ROLE OF OXYGEN VACANCIES IN TRANSITION 
METAL OXIDE CATALYSTS

Hirai et al. Zhuang et al.

Challenges
- Hard to control vacancies
- Hard to quantify

vacancies
- Vacancies are unstable
- Structural changes in 

material



WORK TILL NOW & PLAN FORWARD
Controlling vacancies 

through spectator metal salts

Kim et al.

Cobalt iron oxide

Volcano OER : Sun et al.

1. Nanocrystal size
2. Cobalt to iron ratio
3. Oxygen vacancy 

concentration

Independent parameters
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