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POPs analysis in food

Traditional approach

MSGC

Separates neutrals according 
to boiling point

Separates ions according to 
m/z ratio

Ion Mobility-MS
GC

Boiling point
m/z 
ratioSeparates ions according to 

ion mobility coefficient K

Our approach

!

Cln Clm

1



Hugo Muller et. al, “Sliding windows in ion mobility (SWIM): a new approach to increase the separation power in trapped ion mobility-mass spectrometry hyphenated with chromatography”

Ion mobility

Collision Cross Section 
(CCS)

Ion mobility 
constant

Drift gas

(N2) ⃗E

⃗vd
Size & 
shape

Ion-gas  
interaction 
potential

Electric field

→ Origin: end of the 19th century 
→ First commercial IM-MS instruments: mid-2000s 
→ Exponential growth in the last decade

Charge

Mass

Drift speed

vd = K E

K = 3
16

2π
μkbT

ze
N Ω

Fundamental low-field 
mobility equation
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DTIMS 

FAIMS/DMS 

TWIMS 

TIMS 

Technologies Advantages 

Ion mobility -  
mass spectrometry 

(IM-MS)

Specificity CCS

Name: 1,3,7-
Trimethyl-3,7-dihydro-1H-
purine-2,6-dione

Mass: 194.191 Da
Formula: C8H10N4O2

CCS: 145.40 Å2

Isomers & 
Isobars

K

Selectivity

Interferences

Ion mobility
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Resolving power

CCS [Å2]

ΔCCS
CCSA CCSB

FWHMBFWHMA

High resolving power
InterferenceAnalyte

Resolving power

Rp = CCSX

FWHMX

CCS [Å2]

ΔCCS

CCSA CCSB

Low resolving power
Analyte


+

Interference

FWHMA−B
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Limited Rp

TIMS-MS

Rp in TIMS Analysis time

IM range

GC coupling

⇒ Fast IM separations

Diversity of POPs

⇒ Wide IM range

Higher Rp

Slow

Short

Max ∼ 400
Lower Rp

Fast

Wide

Min ∼ 60
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Rp in TIMS

Brm

Mixture of 174 POP standards

PBDEs

PCDFs

PCDDs

PXDFs

PXDDs

PCBs
Brn Brm

BrmCln

ClmCln

Brm

BrmBrn

Brn Brm

PBDDs

PBDFs

PXBs

PBBs
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Mean Rp 

100

POP compounds

Resolving power

Can we still improve 
the resolving power?!

GC-TIMS-MS analysis

GC TIMS
TOF1 2

3

Analysis time:  
350 ms

IM range:  
1.00 - 1.67 K0 
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RT vs K correlation
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Standard mode
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Higher RpLower Rp

Wide Short

Max ∼ 400Min ∼ 60

IM range

Can be changed during GC separation!

Limited Rp

Standard mode
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Rp improvement

∼40%

increase
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Selectivity improvement
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Summary
1/

K0
 [V

xs
/c

m
^2

]

0,94

0,98

1,02

1,06

1,10

1,14

1,18

1,22

1,26

1,30

1,34

1,38

1,42

1,46

1,50

1,54

1,58

1,62

1,66

1,70

Retention time [s]

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

Retention time 

Io
n 

m
ob

ili
ty

  
Correlation K0 vs RT

SWIM TIMS
Ion mobility

Retention time

Enhanced TIMS 
resolving power

Rp = CCS
ΔCCS

CCS

Tuneable IM range

14



Hugo Muller et. al, “Sliding windows in ion mobility (SWIM): a new approach to increase the separation power in trapped ion mobility-mass spectrometry hyphenated with chromatography”

Publication

14

https://doi.org/10.1021/
acs.analchem.3c03039 



๏ Pr. Gauthier Eppe

๏ Edwin de Pauw
๏ Georges Scholl

๏ Johann Far
๏ Aurore Schneiders



Hugo Muller et. al, “Sliding windows in ion mobility (SWIM): a new approach to increase the separation power in trapped ion mobility-mass spectrometry hyphenated with chromatography”

Thank youThank you


