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Ion mobility spectrometry separates compounds by size and shape 
through their interaction with a drift gas –within milliseconds
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Å Theshorterdrift time of the OH-compoundreflects itsmorecompactshape vs. the F-compound

Å Despite a mass difference of onlya 0.5%, this shape difference leads to baseline separation

Differences in gas phase molecular size lead to marked differences in 
drift time and clear separation in the IMS



With a mobility resolution of 70 –120, the MA3100 combines a small 
form factor with outstanding analytical performance

R = 85

Å The atmospheric drift tube outperforms internal drift tubes and other larger IMS devices

Å Mounted on an Orbitrap the MA3100 enables powerful high-resolution IMS x high-resolution MS

150 µs

tD

m/z

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwipz5mIzYfNAhXFdz4KHYzsA5gQjRwIBw&url=http://chemistry.about.com/od/factsstructures/ig/Chemical-Structures---R/Raffinose.htm&psig=AFQjCNFB2Eqo6uAPJRtLo7YwcN29CVgcFA&ust=1464897068044322


Mounted within seconds in place of the regular ion source, the 
ExcellimsMA3100 enables combined mobility-mass measurements

Å Mounts in place of the ion source

Å Adds IMS capability 
when needed

Å Compatible with all 
Orbitraps & LITs

Mobility separation, e.g. of isomers

Mounts in place of 
regular ion sourceMA3100



Ion mobility reveals additional order in complex petrochemical 
samples by grouping compounds by their shape and size

MS only 2D IMS/MS analysis (crude oil intermediate)

Trendlines separated by 
different size and shape



Regions of the 2D map can be selected for further processing using 
the ellipse tool

2D IMS/MS analysis

Series selected for 
further analysis

Subset of compounds 
for further analysis

m/z tD [ms] Area

381.3348 12.38 178.3

383.2267 12.00 186.1

383.2825 12.54 36.0

383.3225 12.86 174.7

384.3199 12.92 72.8

385.3361 12.12 99.5

385.3374 13.12 101.7

386.2418 12.97 26.0

387.2577 12.27 191.6

389.2596 12.44 89.1

389.2728 12.46 58.5

389.2759 12.71 177.7

391.2495 12.25 147.1

391.2916 12.58 0.6

391.3160 12.60 191.9

392.2887 12.80 128.9

392.2934 12.32 195.0

393.3034 12.52 5.8

413.2735 12.75 102.4

… … …



Additives, contamination or adulteration are readily visible in the 2D 
map

Å Presence and shape of expected trend lines and unexpected additional peaks give visual indication of 
sample integrity 

Diesel Diesel + Stabil

Additive 
peaks



Shape separation by IMS allows for both the characterization of 
different compound classes and the visualization of isomer patterns

Å Repeating groups in silsesquioxanes, 
separated by their shape (drift time)

Å Isomers in diesel (show separate peaks 
or, for complex patterns, distributions)

Making shape & size visible Separating isomers

more 
compact less 

compact



By analyzing molecular size and shape, IMS enables both rapid 
pattern recognition and in-depth structural characterization

Å Pattern recognition:

- Sample typification by  number & shape of trend lines 

- Easy detection of adulteration, additives, or contaminants

Å In-depth characterization:

- Separation of complex spectra into trend lines, which can be 
analyzed for hetero atoms, double bonds etc.

- Visualization of isomers or isomer distributions

- Confirmation of assumptions about molecular structure 
through collisional cross section information

Pattern recognition

Structural analysis



Á Ion mobility offers an second dimension of separation, revealing additional 

structure in complex samples and visualizing isomer patterns

Á ExcellimsHPIMS provides resolving power comparable to HPLC without the 

added complexity in sample preparation

Á Applications for petrochemicals include whole sample typification by trend line

patterns as well as structural characterization of individual compounds groups

Á The MA3100 is easily added to a Thermo Orbitrap replacing the regular ion 

source and integrates closely with Thermosoftware

High performance IMS offers a new dimension to your analysis of 
petrochemical samples –contact Excellimsfor a demonstration

To learn more about HPIMS for your application, contact Excellims or your distributor
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