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High Resolution Mass Analyzers
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lon mobility-TOF MS
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lon Mobility Spectrometry (IMS)

Electric field, E
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IMS & Multidimensional Separation

Nesting of Analytical Timescales
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Timing challenges with Orbitrap

Nesting of Analytical Timescales
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Previous Efforts
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The Dual Gate Approach

Gating grid

RT: 0.00 -

=
=} =) ~ ~ o} =) © © %

1

IS

Q?HHO‘-‘HH?\H\({‘HH?\H\({‘HH?HH({‘\H\J?;HHU‘"HH?HHU‘-‘HH?HHQ‘-‘HH?HHU‘-‘HH?HHU‘“HH?\H\({‘HH

o]

Relative Abundance
{2

= o N w w

=

w

D




Exactive Orbitrap

Orbitrap
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PNNL-Drift tube IMS

Quadrupole (300 mtorr)

lon Funnel (9.7 Torr)

Inlet (1 mmi.d.)

Segmented
guadrupole

lon Funnel (4 Torr) (80 mtorr)

lon Funnel Trap (4 Torr)

Inlet (0.5 mm i.d.)

Buffer gas: N,
Field: E =18 V/cm

Tang K. et al. Anal. Chem. (2005) 77, 3330
Ibrahim Y.M. et al. Int. J. Mass Spectrom. (2015) 377, 655
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Data processing
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Modes of IMS Operation

. drift tube
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3. Double multiplexing encoding* multiple packets multiple pulses
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1. Signal Averaging
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2. Single Multiplexing
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3. Double Multiplexing
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m/z

Comparison of the Three Modes (after
decoding)
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Increased Sampling and S/N

Signal averaging Single decoding double decoding
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IMS of Petroleum Samples
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rendlines in Petroleomic Data
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Relative Abundance

ructural Changes
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m/z

IMS-TOF vs IMS-Orbitrap
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Benefits of High Mass Resolution & IMS
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Benefits of High Mass Resolution & IMS
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Benefits of High Mass Resolution & IMS
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Benefits of High Mass Resolution & IMS
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The Next Leap in lon Mobility

13 m SLIM-IMS 94 cm DTIMS 13 m DTIMS

A
\ 4

= NI

T T T T T T T T
0 50 100 150 200 0O 2000 4000
Mebility Scan [Scan Number] Mehility Scan [Scan Mumber]

e Structures for Lossless lon Manipulations (SLIM)
e Peak capacity ~¥250 as compared to ~30 for DTIMS

e Drift time of seconds for better matching with Orbitrap

see oral presentation TOD pm



summary

* lon mobility is complementary to Orbitrap (and FT-ICR)
e Improved S/N was obtained using double multiplexing

* |on mobility spread ions into bands of chemical classes
(trend lines) for improved diagnostics/identifications

e Faster Orbitrap acquisition and/or slower ion mobility
separation improves the matching

e Higher mobility resolution is possible in Structures for
Lossless lon Manipulations (SLIM)
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