
Polycyclic Aromatic 
Hydrocarbon Standards
13C PAHs

While analysts have been using Deuterated PAH standards for 

years, labile deuterons are susceptible to back - exchange. The 

phenomenon is particularly likely to occur in acidic or catalytic 

matrices, when the importance of a reliable internal standard 

is greatest. 

Deuterium-labeled PAH Metabolites are even more susceptible to 

the phenomena of back exchange and loss of protons/deuterons 

in the mass spectrometer.

 
Even at lower voltages the parent ion loses a considerable number of 

protons or deuterons. Mass spectra of 13C PAHs will show a succession 

of proton losses ( M-1, M-2, M-3, M-4 etc., similar to native PAHs), 

while mass spectra of Deuterated PAHs will show a succession of 

deuteron losses ( M-2,M-4,M-6, M-8, etc.).

In the chromatogram for the deuterated Benzo[a]pyrene, the proton 

losses at M-2,M-4, etc. are supplemented with proton losses of M-1, 

M-3, etc. This represents a loss of deuterons from incompletely deu-

terated species. As a result, the profile of the deuterated material does 

not correspond exactly to that of the unlabeled material. 13C-labeled 

Benzo [a] pyrene, however, will match the unlabeled material with the 

4 AMU shift being the only difference between the two profiles. 

13C PAHs do not suffer from Deuterium Back-Exchange 
and Resemble Unlabeled Analytes
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