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Carbon dioxide is an important gas for many plasma discharges,  among these 
include carbon capture and chemical conversion technologies. Such plasma-based 
systems offer increased sustainability by reducing net carbon footprints and limiting waste 
from industrial processes. During plasma excitation, much of the CO2 present in the inlet 
flow will be reduced into CO or other products. Therefore, the CO2 dissociation fraction can 
be used as a metric for extent of reaction and to optimize process efficiency. Many 
methods can be employed for this purpose; in this work, an OES method of interest is 
compared against a standard QMS measurement.  These metrologies are implemented 
into the exhaust gas from a flowing inductively coupled plasma containing  CO2 and N2. The 
OES method employs a self-actinometry technique, comparing the line ratios from the CO 
Angstrom and N2 second positive spectroscopic systems. This is implemented through a 
Gencoa OPTIX Remote Spectrometer for a more direct comparison to a differentially 
pumped SRS Residual Gas Analyzer. Overall both methods were comparable, measuring 
similar dissociation fractions under tested parameters, with a maximum dissociation of 
approximately 90%. Actinometric constants for the OES method were stable, deviating by 
as little as 2% across tested conditions. Implementation of the OES self-actinometric 
method will require calibration on system of interest, but showed to be more consistent 
with lower error than the QMS method.  

 

 

 


