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Fourier Transform Ion Cyclotron Resonance Mass Spectrometry (FT-ICRMS) 

 

Method descrip�on in brief. 
The sample is typically introduced directly in the mass spectrometer (without prior instrumental separa�on) 
from a solvent extract or, where appropriate, from a solid sample deposit. Several ion sources can be applied. 
Atmospheric pressure photoioniza�on (APPI) in combina�on with electrospray (ESI) are the most applied for 
petroleum analysis. Atmospheric pressure chemical ioniza�on (APCI), laser desorp�on and field desorp�on 
have also been inves�gated. A�er ioniza�on, the mass-to-charge ra�o of produced ions is measured in the ICR 
ion trap as a func�on of their frequency of cyclotron rota�on in the high magne�c field. 
 
 

Applicability of method. 
Depending on the selected ioniza�on technique, FT-ICRMS is in theory applicable to all or most organic 
compound classes, and a wide range of compound masses/carbon number. The different ioniza�on 
techniques may, however, favour detec�on of certain func�onal groups. The mass resolu�on (>100,000) 
allows accurate mass determina�on and elemental composi�on iden�fica�on.  



 

Sample prepara�on required. 
Sample prepara�on may be as easy as dissolu�on in appropriate solvent. Measures (like frac�ona�on) to 
simplify matrix may be applied and has been and is currently inves�gated. 
 

Method strengths. 
The key strength of this method is the resolu�on power and ability to iden�fy a wide range of compounds and 
classify them by elemental composi�on. As such, it lends itself to characteriza�on of very complex samples – 
and to compare varia�on in composi�on of such samples. It also does not rely on compounds being both 
amenable to and stabile throughout an online chemical separa�on, overcoming challenges observed in e.g., 
gas chromatography-based techniques, allowing detec�on of larger and more polar chemicals. 
 

Es�mated �me for analysis. 
Depends on selected sample pre-treatment strategies. In an ideal situa�on and without �me-consuming pre-
treatment, sample analysis and data treatment can be accomplished in 1-2 days. 
 

Method weaknesses. 
The main weaknesses of the analy�cal method(s) lie in matrix dependency and ion suppression, challenging 
the extent of poten�al for cross-sample comparisons. Quan�fica�on of iden�fied compounds is ques�onable 
due to the large number and differences in proper�es of compounds poten�ally iden�fied. No direct 
informa�on on chemical structure. 
 

Result interpreta�on / visualisa�on / presenta�on. 
Raw data (detected masses) is transformed into chemical elemental composi�on based on accurate mass 
predic�ons. Depending on the ques�on at hand, various mul�-dimensional visual data representa�ons are 
commonly applied. Classifica�on by carbon number, double-bond equivalents, H/C-, O/C-ra�os may be used 
for binning masses in two dimensions and the summed intensity/abundance applied in the second dimension. 
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