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Potential Primary Standard – traceable laser absorption spectroscopy for hydrogen and ammonia analysis
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Introduction

Traceable NH3 spectrometer

Reference gas VS spectroscopy

With calibration gases

Without calibration gases

Traceable laser absorption spectroscopy

CCQM  GAWG Task Group on Advanced Spectroscopy

six NH3 absorption transitions near 9.2 μm; 
NH3 QCL scanning at 140 Hz.
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Transitions
Line intensity (cm/molecule) Differences 

(%)This study HITRAN 

sR(5,4) 8.855E-20 (3.00%) 8.862E-20 (20%) -0.08

sR(5,3) 1.972E-19 (1.15%) 2.098E-19 (20%) -6.00

sR(5,5) 6.153E-20 (2.90%) 5.776E-20 (20%) 6.53

sR(5,2) 1.144E-19 (2.15%) 1.131E-19 (20%) 1.18

sR(5,1) 1.131E-19 (2.00%) 1.170E-19 (20%) -3.32

sR(5,0) 2.302E-19 (2.10%) 2.363E-19 (20%) -2.60

Traceable H2 spectrometer
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CCUS: ISO 27913:2016
NH3 limitation: 10 ppm

⚫Multi-line fitting 

algorithm to extract 

NH3 absorption 

peaks from strong 

CO2 absorption 

interferences.

⚫The NH3-TDLAS 

can meet the ISO 

requirement.

Hydrogen: ISO 14687:2019
NH3 limitation: 100 ppb

⚫The LOD of the 

NH3-OGS is 2.2 

ppb @ 10 s; 0.8 

ppb @ 100 s. 

⚫The measurement 

repeatability is 

0.13 ppb (SEM) 

over a period of 48 

min.

SNR: 60 - 100

Hydrogen spectra VS pressure

⚫The H2 line

intensity study. 

⚫Uncertainty was 

reduced to < 2%.

Summary
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Traceable laser absorption 

spectroscopy can

➢ serve as SI-traceable instruments;

➢ complement gas Reference Materials;

➢ be used for field measurements; 

➢ provide SI-traceable spectral 

parameters;

➢ run without reference gas calibration; 

➢ serve as Primary Standard.
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