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Conclusion

Common areas between frac�ons
Purpose:

   
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The molecular descrip�on of petroleum frac�ons is one of the 
most challenging analy�cal tasks. Structural and composi�onal 
knowledge is a requisite for developing efficient processing strate-
gies and, thus, for op�mal ecological/economical u�liza�on of re-
sources. In this study, the combina�on of Trapped Ion Mobility 
Spectrometry  and FTICR MS is deployed for insights into the com-
posi�onal space and isomeric diversity petroleum heavy frac�ons.

Results:

Methods:
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Figure 1: 2D maps of each analyzed petroleum frac�ons 

Figure 1 presents MS and IMS spectra of each petroleum frac�on 
by the TIMS-FTICR instrument. As observed, the crude sample 
spread over the whole mass and mobility domain (for the mass 
domain, from m/z 150 to m/z 800 even if �ny ions are not ob-
served on the figure). It can be observed that other frac�ons 
spread according to their mass. They have a narrower mobility 
domain which is in agreement with their restricted isomeric diver-
sity. The ion mobility apex of gas oil species is located at a high elu-
�on �me, which means that light species are predominant in this 
frac�on. In contrast, vaccum residue which contain heavies spe-
cies have a mobility domain apex located at a much lower value. 
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Figure 3: DBE maps of common species of the areas 1 and 2 in 
crude oil

Resolving isomers using ion mobility

Figure 2: IMS TIC of a) crude, b) Gas 
oil, c) Vaccum gas oil and d) Vaccum 
residue. Common areas are surrond-
ed by a square.

Frac�ons are spreading 
along the ion mobility 
domain according to their 
species shape and size. 
Figure 2 shows the IMS TIC 
of each frac�ons separated 
in 2 areas. The first one 
allows the comparison be-
tween the crude, VGO and 
vaccum residue.
The second one allows the 
comparison between the 
crude, VGO and the gas Oil.
 

Each area was extracted in order to compare them. Figure 3 
shows the DBE vs carbon number maps of common species be-
tween frac�ons for each area. With only the mass domain, no 
differences can be a�ributed between frac�on and common 
species can not be dis�nguished. In order to obtain some clues 
about the differences between these species and why they are 
located in one each frac�on, the isomeric content was probed by 
looking at the mobility domain. One example is given in the next 
sec�on.                      

The m/z 482.29681  (C��H��) was extraced for area 1 and EICs are 
given by Figure 4. The crude EIC is broader than the two others 
frac�on. It can be observed that the VGO EIC have an apex which is 
shi�ed at higher elu�on �me and so, lower CCS. In contrast, the VR 
EIC apex is located at higher CCS. In order to gain evidence on the 
isomers majoriarly composing each frac�on, a arbitrary fi�ng was 
made on the crude EIC. Three peaks where choosen for the fi�ng 
and theori�cal calcula�ons were made on several hypothe�cal 
structures. Pericondensed calculated species have a lower CCS 
than archipelago structures. Thus, archipelago and catacondensed 
species are more located in the VR than in the VGO which contains 
more pericondensed species.
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Figure 4: EIC IMS of the m/z 482.29681 for crude, VGO and VR                    

The structural study of petroleum by ion mobility spectrometry 
was previously limited by isobaric interferences. TIMS in combi-
na�on with ultra-high resolu�on mass spectrometry allowed to 
explore the isomeric con�nuum of par�cular molecular formulas 
for the different frac�ons composing crude oil. 
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Molecular formulas between frac�ons were discrimi-
nated by structure via the ion mobility dimension

Trapped ion mobility spectrometry coupled to ul-
tra-high resolu�on mass spectrometry (FTICR-MS)
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Exploring the isobaric and isomeric con�nuum 
in petroleum frac�ons 

Overview

Method
The petroleum samples were solubilized in Toluene and diluted in 
a Methanol/Toluene mixture. Ion mobility-mass spectrometry 
analysis was performed with a prototype-grade Bruker 12 T 
TIMS-FTICR instrument. Briefly, a trapped ion mobility cell re-
placed the standard inlet funnel, and the reduced mobility was 
stepwise scanned. 
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