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A FT-IR experiments in flowing He
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Figure S1. Panel A: development of OH species and the absorbance as a function of heating
and cooling. Panel B: in situ FT-IR data of rh-In,O5 in flowing He (1 mL s'). Panel C:

selected FT-IR spectra used for analysis of Panel A. A heating-cooling cycle (10 K min!)
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from room temperature to 700 K and back was applied. h = heating, ¢ = cooling, i. p. =

isothermal period.

Table S1. Calculated activation energies from the Arrhenius plots of the temperature-
dependent impedance experiments for the rh-In,O; sample treated in different gas

atmospheres.

T-range E, heating T-range E, cooling

/K /kJmol! /K /kJmol!

H, (673 K) 425 —493
light blue trace Fig. 5 358 —425 65
300—-358 26

H, (523 K)
grey trace Fig. 5

H, (498 K) 447 — 499 135 = —
light red trace Fig. 5 302 -313 454

(60

620 — 698 85 615 —-698 106

485 - 620 40 483 - 615 45

360 — 485 74 376 — 483 81
338 -376 46

Note that for H, and CO the EA’s upon re-cooling were not calculated due to the presence of

metallic conductivity over the whole temperature range.
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Table S2. Equivalent circuit parameters obtained from the simulation of the impedance

spectra of Figure 3A for the sample treated in dry He.

8.85-10° 2.11-101 1.45-107 1.70-10°

1.36-10° 2.55-101 1.00-107 1.49-10°

Table S3. Equivalent circuit parameters obtained from the simulation of the impedance

spectra of Figure 3B for the sample treated in dry He.

3.15-10° 2.27-101 1.83-107 3.34-10°

2.77-10% 2.14-101 6.49-10° 6.30-101°
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B FT-IR experiments in flowing H,
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Figure S2. In situ electrochemical impedance measurements on rh-In,O; in flowing H, (1 mL
s1). Heating-cooling cycles from room temperature to different maximum temperatures and
back, as well as applied heating and cooling rates (10 K min''), are identical in all

experiments. h = heating, ¢ = cooling.
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Figure S3. Panel A: Development of OH species and the absorbance as a function of heating
and cooling. Panel B: in situ FT-IR data of rh-In,O; in flowing H, (1 mL s!). Panel C:

selected FT-IR spectra used for analysis of Panel A. A heating-cooling cycle (10 K min'!)
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from room temperature to 700 K and back was applied. h = heating, ¢ = cooling, i. p. =

isothermal period.
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Figure S4. Nyquist plots (data points) and simulated spectra (continuous lines) of rh-In,O;

treated in dry H, at selected temperatures between RT and 523 K.

Table S4. Equivalent circuit parameters obtained from the simulation of the impedance

spectrum of Figure 6 and S3A for the sample treated in dry H,.

2.15-101

1.86-10°

C FT-IR experiments in flowing CO
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Figure S5. Panel A: development of OH, CO,, and formate signals and the absorbance as a
function of heating and cooling. Panel B: in situ FT-IR data of rh-In,O3 in flowing CO (1 mL
s1). Panel C: selected FT-IR spectra used for analysis of Panel A. A heating-cooling cycle (10

K min!) from room temperature to 700 K and back was applied.

S8



Table S5. Equivalent circuit parameters obtained from the simulation of impedance spectra of

Figure 8 for the sample treated in dry CO.

2.03-10¢ 1.05-10°11 1.67-107 3.80-10!

1.20-10¢ 1.31-10°1 4.02-10° 1.60-10°
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Figure S6. Panel A: development of carbonate species and the absorbance as a function of
heating and cooling. Panel B: in situ FT-IR data of rh-In,O; in flowing CO, (1 mL s!). A

heating-cooling cycle (10 K min!) from room temperature to 700 K and back was applied.
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Table S6. Equivalent circuit parameters obtained from the simulation of the impedance

spectra of Figure 10 for the sample treated in dry CO,.

2.90-10° 2.21-101 2.92-108 2.14-10°1°

1.50-104 1.93-10°1 5.14-10° 4.00-1010

Table S7. Calculated activation energies for the different processes (gi and gb) from the

Arrhenius plots for the rh-In,O; sample treated in different gas atmospheres.

I T-ranoe

He (Fig. 4B) 523 -623

CO;,
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