Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2021

EIS: Electronic Supplementary Information:

Followings equations show the energy of reaction and energy of oxygen vacancy formation in reduction

reactions of metal oxide with Hy, that creates H,O and metal oxide with one added oxygen vacancy.

It shows that the difference in the formation energy of first and second oxygen vacancy is equal to

the difference between the energy of first and second reaction.
Erl = EOvacancy System + EH20 - EHZ - Efullsystem
Erz = EZOvacancy System + EH20 - EHZ - EOvacancy System

Del —E = E20vacancy System + EH20 - EHZ - EOvacancy System— (EOUacancy System

+ EH20 - EHZ - Efullsystem)

Del - E = EZOvacancy System + EHZO - EHZ - EOvacancy System— EOvacancy System — EHZO +

EHZ + Efullsystem =

Del —E = EZOvacancy System EOvacancy System— EOvacancy System + Efullsystem
Ey = EOvacancy system T EEOZ - Efu” system
E,, = EOvacancy system2 + EEOZ - EOvacancy system

Del — Ev = EOvacancy system?2 + EEOZ - EOvacancy system ~ (EOvacancy system + EEOZ - Efull system)

Del — Ev = EOvacancy system2 EOvacancy system EOvacancy system + Efullsystem

Del — E, = Del — E

E,; represents energy of first reaction which results in creation of one oxygen vacancy

(EOvacancy System)-

Efunsystem represents the energy of reactant in first reaction.



Eovacancy system represents the energy of product in first reaction.

E,, represents energy of second reaction which results in creation of two oxygen vacancies.
E30vacancy system FePresents the energy of product in the second reaction.

Del — E represents the difference between the energy of first and second reaction.

E,, formation energy of the first oxygen vacancy.

E,,, formation energy of the second oxygen vacancy.

Del — E,, represents the difference between the formation energy of first and second oxygen

vacancy.



