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Experimental details on gas quantification  
The amounts of different gases in the headspace were determined using a custom-built Raman 
based spectrometer. For hydrogen this was calibrated against a hydrogen microsensor (H2-NP) 
connected to a UniAmp Multi Channel x-5 amplifier, both from Unisense A/S. For recording 
and calibration of the microsensor the SensorTrace suite, also from Unisense, was used. For 
calibration curves comparing the Raman spectrometer with the microsensor see below. 
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Calibration curves for H2 in Ar 
Calibration curves were recorded using a 4.9 mL clear glass vial. Exact quantities of H2 were 
added using gas tight syringes (Hamilton) to the vial previously flushed with Argon. The 
concentration of H2 in the headspace was simultaneously recorded using the Raman Gas 
Analyser and a H2-microsensor from Unisense. For high concentrations of hydrogen (Figure 
S4), large quantities of hydrogen (up to 5 mL) were added. This meant that the vial was leaking 
substantially, as the pressure increased. This can be seen in the calibration curve of said 
measurement, which gave somewhat lower slopes of the calibration curves. The data for these 
calibration curves has previously been published in a supporting information.1 
 

 
Figure S1. Calibration curve for 0 – 60 µL of hydrogen added to an Ar-flushed 4.9 mL glass vial. 
 

 
Figure S2. Calibration curve for 0 – 120 µL of hydrogen added to an Ar-flushed 4.9 mL glass vial. 
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Figure S3. Calibration curve for 0 – 600 µL of hydrogen added to an Ar-flushed 4.9 mL glass vial. 
 

 
Figure S4. Calibration curve for 0 – 5000 µL of hydrogen added to an Ar-flushed 4.9 mL glass vial. 
 
 
  

y = 8,0812x - 4,0044
R² = 1

y = 7,8758x - 2,6677
R² = 0,9999

0

1000

2000

3000

4000

5000

6000

0 100 200 300 400 500 600 700

Co
nc

en
tr

at
io

n 
H 2

(µ
m

ol
/L

)

H2 (µL)

Calibration curve hydrogen (0-5000 µmol/L)

Microsensor Raman Gas Analyser

y = 6,8503x + 525,37
R² = 0,9985

y = 6,3545x + 420,97
R² = 0,9984

0
5000

10000
15000
20000
25000
30000
35000
40000

0 1000 2000 3000 4000 5000 6000

Co
nc

en
tr

at
io

n 
H 2

(µ
m

ol
/L

)

H2 (µL)

Calibration curve hydrogen (0-35000 µmol/L)

Microsensor Raman Gas Analyser



 S5 

Calibration curve for O2 in Ar 
The calibration curve was recorded using a 4.9 mL clear glass vial. Exact quantities of O2 were 
added using gas tight syringes (Hamilton) to the vial previously flushed with argon. The 
concentration of O2 in the headspace was simultaneously recorded using the Raman Gas 
Analyser and a O2-microsensor from Unisense. 
 

 
Figure S5. Calibration curve for 0 – 1000 µL of oxygen added to an Ar-flushed 4.9 mL glass vial. 
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Calibration curve for CO in CO2 
The calibration curve was recorded using a 4.9 mL clear glass vial. Exact quantities of CO were 
added using a gas tight syringe (Hamilton) to the vial previously flushed with CO2. The 
concentration of CO in the headspace was recorded using the Raman Gas Analyser. 
 

 
Figure S6. Calibration curve for 0 – 1000 µL of CO added to a CO2-flushed 4.9 mL glass vial. 
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Calibration curve for O2 in N2 

The calibration curve was recorded using a 4.9 mL clear glass vial. Exact quantities of O2 were 
added using a gas tight syringe (Hamilton) to the vial previously flushed with N2. The 
concentration of O2 in the headspace was recorded using the Raman Gas Analyser. 
 

 
Figure S7. Calibration curve for 0 – 600 µL of O2 added to a N2-flushed 4.9 mL glass vial. 
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Spectral signatures of different gases 

 
Figure S8. Spectral signature of N2 recorded with the Raman Gas analyser. 
 

 
Figure S9. Spectral signature of CO recorded with the Raman Gas analyser. 
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Figure S10. Spectral signature of CO2 recorded with the Raman Gas analyser. 
 

 
Figure S11. Overlay of the spectra of O2, N2, CO, CO2. 
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