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a) b) 

Figure S1. X-ray powder diffractograms of a) LaFeO3 and b) SmFeO3 samples using Cu Kα-

radiation (1.5406 Å, 40 kV, 40 mA); indexing of reflexes according to references [1] and [2]. 

a) b) 

Figure S2. Ex situ Raman spectra of a) LaFeO3 and b) SmFeO3 at room temperature 

(λext = 632.8 nm, P = 5 mW, 80 s, 1 Acc.); band assignment according to reference [3]. 
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a) b) 

Figure S3. Operando UV-Vis spectra of LaFeO3 sensor layer during ethanol sensing at 100 °C 

using a) synthetic air (80 vol % N2 + 20 vol % O2) and b) nitrogen as a carrier gas (total flow rate: 

100 ml∙min-1). After baking out at 400 °C, the sensor was cooled down to 100 °C (black spectrum). 

Afterward, 250 ppm of ethanol was added for 40 min (red spectrum), followed by exposure to the 

respective carrier gas (blue spectrum). An enlarged view of the region 600-1000 nm is found in 

the upper right corner of a) and b) for better visualization of the changes in free charge carrier 

absorption due to changes in the gas atmosphere. The asterisks (∗) mark artifacts of the 

spectrometer. SA: synthetic air; EtOH: ethanol. 
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a) b) 

  
Figure S4. Operando UV-Vis spectra of SmFeO3 sensor layer during ethanol sensing at 100 °C 

using a) synthetic air (80 vol % N2 + 20 vol % O2) and b) nitrogen as a carrier gas (total flow rate: 

100 ml∙min-1). After baking out at 400 °C, the sensor was cooled down to 100 °C (black spectrum). 

Afterward, 250 ppm of ethanol was added for 40 min (red spectrum), followed by exposure to the 

respective carrier gas (blue spectrum). An enlarged view of the region 600-1000 nm is found in 

the upper right corner of a) and b) for better visualization of the changes in free charge carrier 

absorption to due changes in the gas atmosphere. The asterisks (∗) mark artifacts of the 

spectrometer. SA: synthetic air; EtOH: ethanol.  

  



S5 

a) b) 

Figure S5. Operando UV-Vis spectra of LaFeO3 sensor layer during ethanol sensing at 150 °C 

using a) synthetic air (80 vol % N2 + 20 vol % O2) and b) nitrogen as a carrier gas (total flow rate: 

100 ml∙min-1). After baking out at 400 °C, the sensor was cooled down to 100 °C (black spectrum). 

Afterward, 250 ppm of ethanol was added for 40 min (red spectrum), followed by exposure to the 

respective carrier gas (blue spectrum). An enlarged view of the region 600-1000 nm is found in 

the upper right corner of a) and b) for better visualization of the changes in free charge carrier 

absorption due to changes in the gas atmosphere. The asterisks (∗) mark artifacts of the 

spectrometer. SA: synthetic air; EtOH: ethanol.  
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a) b) 

Figure S6. Operando UV-Vis spectra of SmFeO3 sensor layer during ethanol sensing at 150 °C 

using a) synthetic air (80 vol % N2 + 20 vol % O2) and b) nitrogen as a carrier gas (total flow rate: 

100 ml∙min-1). After baking out at 400 °C, the sensor was cooled down to 100 °C (black spectrum). 

Afterward, 250 ppm of ethanol was added for 40 min (red spectrum), followed by exposure to the 

respective carrier gas (blue spectrum). An enlarged view of the region 600-1000 nm is found in 

the upper right corner of a) and b) for better visualization of the changes in free charge carrier 

absorption due to changes in the gas atmosphere. The asterisks (∗) mark artifacts of the 

spectrometer. SA: synthetic air; EtOH: ethanol. 



S7 

a) b) 

Figure S7. Operando UV-Vis spectra of LaFeO3 sensor layer during ethanol sensing at 200 °C 

using a) synthetic air (80 vol % N2 + 20 vol % O2) and b) nitrogen as a carrier gas (total flow rate: 

100 ml∙min-1). After baking out at 400 °C, the sensor was cooled down to 100 °C (black spectrum). 

Afterward, 250 ppm of ethanol was added for 40 min (red spectrum), followed by exposure to the 

respective carrier gas (blue spectrum). An enlarged view of the region 600-1000 nm is found in 

the upper right corner of a) and b) for better visualization of the changes in free charge carrier 

absorption due to changes in the gas atmosphere. The asterisks (∗) mark artifacts of the 

spectrometer. SA: synthetic air; EtOH: ethanol.  
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a) b) 

  
Figure S8. Operando UV-Vis spectra of SmFeO3 sensor layer during ethanol sensing at 200 °C 

using a) synthetic air (80 vol % N2 + 20 vol % O2) and b) nitrogen as a carrier gas (total flow rate: 

100 ml∙min-1). After baking out at 400 °C, the sensor was cooled down to 100 °C (black spectrum). 

Afterward, 250 ppm of ethanol was added for 40 min (red spectrum), followed by exposure to the 

respective carrier gas (blue spectrum). An enlarged view of the region 600-1000 nm is found in 

the upper right corner of a) and b) for better visualization of the changes in free charge carrier 

absorption due to changes in the gas atmosphere. The asterisks (∗) mark artifacts of the 

spectrometer. SA: synthetic air; EtOH: ethanol.  
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a) b) 

 
Figure S9. Conductance G and absorbance A (at 800 nm) of the SmFeO3 sensor during O2/N2, N2 

and ethanol exposure using a) synthetic air and b) nitrogen as the carrier gas (total flow rate: 

100 mL·min−1). Red areas: heating at 400 °C in synthetic air; white areas: sensor at operating 

temperature in the respective carrier gas; blue areas: exposure to 250 ppm ethanol in the respective 

carrier gas; The colored symbols mark the final conductivity values for each phase and serve as an 

orientation for Fig. S11; SA: synthetic air, EtOH: ethanol. 
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a) b) 

 
Figure S10. Double logarithmic plot of the absorbance A at 800 nm as a function of the 

conductance G for the LaFeO3 sensor using a) synthetic air (SA) and b) N2 as the carrier gas (total 

flow rate: 100 mL·min−1) during (i) heating out in synthetic air at 400 °C (circles), (ii) cooling 

down to operation temperature (squares), (iii) exposure to 250 ppm ethanol (EtOH) (diamonds) 

and (iv) reoxidation after ethanol exposure (triangles); The median value for a time interval of 

1 min was plotted for the conductance in each case. The last data point of each phase is marked by 

a filled-in symbol; the different temperatures are indicated by the different colors of the symbols. 
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a) b) 

 
Figure S11. Double logarithmic plot of the Absorbance A at 800 nm as a function of the 

Conductance G for the SmFeO3 sensor using a) synthetic air (SA) and b) N2 as a carrier gas (total 

flow rate: 100 mL·min−1) during (i) heating out in synthetic air at 400 °C (circle), (ii) cooling down 

to operation temperature (square), (iii) exposure to 250 ppm ethanol (EtOH) (diamond) and (iv) 

reoxidation after ethanol exposure (triangle); The median value for a time interval of 1 min were 

plotted for the conductance in each case. The last data point of each phase is marked by a filled-in 

symbol, the different temperatures are indicated by the different colors of the symbols. 
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