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When using the Polyarc®, the response per carbon atom is equivalent for all organic molecules, 
so quantification is simple. Please refer to the sections below for more information on how to 
quantify using: 
 
1) Mass Concentrations 
2) Molar Concentrations 
3) Moles of Carbon Concentrations 
4) No Standard 
 
Equations 1, 2, and 3, require the use of an internal or external standard. Any compound can 
be used for these calculations as a standard, but it is important to select a standard that will 
work with your analysis. An internal standard cannot be reactive with the solvent or analytes 
and should not co-elute with any analytes in the method. If inlet discrimination is an issue, be 
sure your inlet liner is appropriate for your sample, and that your inlet conditions are 
appropriate. Selecting an internal standard similar in molecular weight and chemistry to your 
analytes can mitigate the effect of inlet discrimination. A calibration curve can also be created 
to determine the recovery or analyte loss as a function of retention time or volatility using, for 
example, a hydrocarbon ladder. For more information on this, please reference the publication 
“Complex mixture quantification without calibration using gas chromatography and a 
comprehensive carbon reactor in conjunction with flame ionization detection” (DOI: 
10.1002/jssc.201800383) on our website. 
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1) Quantifying with Mass Concentrations 
 
This equation is used to calculate analyte concentration using a known concentration of a 
standard (an internal standard is most accurate, but an external standard can also be used) in 
mass units: 

𝐶𝐴 = 𝐶𝑆 (
𝐴𝑟𝑒𝑎𝐴

𝐴𝑟𝑒𝑎𝑆
) (

𝑀𝑤𝐴

𝑀𝑤𝑆
) (

#𝐶𝑆

#𝐶𝐴
)     (1) 

where: 
 
CA = The mass concentration of the analyte (i.e., wt. %, g/L, μg/g, ppm, g/sample, etc.) 
CS = The mass concentration of the standard (i.e., wt. %, g/L, μg/g, ppm, g/sample, etc.). 
AreaA = Integrated peak area of the analyte 
AreaS = Integrated peak area of the standard 
MwA = Molecular weight of the analyte 
MwS = Molecular weight of the standard 
#CS = Number of carbon atoms per molecule of standard 
#CA = Number of carbon atoms per molecule of analyte 
 
GC software often uses relative mass response factors (RMRFs) that are determined empirically 
from a calibration curve. When using the Polyarc®, these values are fixed and can instead be 
calculated using the following equation and then input into the software: 
 

𝑅𝑀𝑅𝐹𝐴 =  (
𝑀𝑤𝐴

𝑀𝑤𝑆
) (

#𝐶𝑆

#𝐶𝐴
)     (2) 

 
Then, analyte concentration can be calculated using the following equation: 

 

𝐶𝐴 = 𝐶𝑆 (
𝐴𝑟𝑒𝑎𝐴

𝐴𝑟𝑒𝑎𝑆
) 𝑅𝑀𝑅𝐹𝐴     (3)  
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2) Quantifying with Molar Concentrations 
 
This equation is used to calculate analyte concentration using a known concentration of a 
standard (an internal standard is most accurate, but an external standard can also be used) in 
molar units: 

𝑀𝐴 = 𝑀𝑆 (
𝐴𝑟𝑒𝑎𝐴

𝐴𝑟𝑒𝑎𝑆
) (

#𝐶𝑆

#𝐶𝐴
)     (4) 

where: 
 
MA = The molar concentration of the analyte (i.e., mol/L, mol/mol, μmol/mol, mol/g, etc.) 
MS = The molar concentration of the standard (i.e., mol/L, mol/mol, μmol/mol, mol/g, etc.) 
AreaA = Integrated peak area of the analyte 
AreaS = Integrated peak area of the standard 
#CS = Number of carbon atoms per molecule of standard 
#CA = Number of carbon atoms per molecule of analyte 
 
It may be convenient to use relative molar response factors (RRF) for quantifying on a molar 
basis where: 

𝑅𝑅𝐹𝐴 = (
#𝐶𝑆

#𝐶𝐴
)     (5) 

 
Then, analyte concentration can be calculated using the following equation: 
 

𝑀𝐴 = 𝑀𝑆 (
𝐴𝑟𝑒𝑎𝐴

𝐴𝑟𝑒𝑎𝑆
) 𝑅𝑅𝐹𝐴     (6) 

 
3) Quantifying with Moles of Carbon Concentrations 
 
When assessing the purity of a product, or quantifying unknowns it may be advantageous to 
quantify on a moles of carbon bases. In this scenario, this equation is used: 
 

𝑁𝐴 = 𝑁𝑆 (
𝐴𝑟𝑒𝑎𝐴

𝐴𝑟𝑒𝑎𝑆
)     (7) 

where: 
 
NA = The carbon concentration of the analyte (i.e., mol C/L, mol C/g, etc.) 
NS = The carbon concentration of the standard (i.e., mol C/L, mol C/g, etc.) 
 
4) Quantification without a Standard 
 
As shown in ASTM methods D5501 and D2163, quantification with the Polyarc can also be done 
without a standard by normalizing with the total peak areas. As an example, the mass fraction 
of an analyte (XA) can be determined using the following equation where the areas of every 
compound are multiplied with their respective RMRFs (i.e., i=1 to n). 
 

𝑋𝐴 =
(𝐴𝑟𝑒𝑎𝐴 ∙ 𝑅𝑀𝑅𝐹𝐴)

∑ (𝐴𝑟𝑒𝑎𝑖 ∙ 𝑅𝑀𝑅𝐹𝑖)𝑛
𝑖=1

     (8) 

 


