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Revision theory

Basic function principle — preferred ionisation region
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Location at the instrument (off-axis) - Bruker
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Bruker Daltonik, solarix FT-MS user manual, Revision 3 (March 2011), p. 40
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Location at the instrument (off-axis) - Bruker
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Rear cover

Front cover
solariX Instrument Front View solariX Instrument Rear View
Bruker Daltonik, solarix FT-MS user manual, Revision 3 (March 2011), p. 43
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Hardware

Atmospheric pressure ionisation source - Bruker

Filling Port

Syringe

Hardware

Bruker Daltonik, solarix FT-MS user manual, Revision 3 (March 2011), p. 49
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Retaining Sprayer

Retaining
Screws

Hardware

Bruker Daltonik, solarix FT-MS user manual, Revision 3 (March 2011), p. 130/132
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Experimental overview:

* Calibration standard: Arginine (C¢H,,N,O,, nominal mass: 174)

« fine isotopic pattern — '3C, *®N, 2H
* varying resolving power

« adaption of the ICR cell time-of-flight
* declustering

« acidification

* negative mode

« Petroleomic samples: Marine gas oil (MGO) and light crude oil

Experiments

« general pattern and distribution
« variation of spray-solvent (stability aspect — cell filling / space charge)
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Isotopic pattern and exact mass aspects
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Isotopic pattern and exact mass aspects
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Isotopic pattern and exact mass aspects
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Isotopic pattern and exact mass aspects

176.122358
[*3C,C,H,,N,O,+H]*

175.118940

[CeHy 4N, O, +H]*

R=m/Am

\

15 +
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176.116018
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m =175.11895

Experiments and data analysis

Isotopic fine structure
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Variation of the resolving power

Resolving power comparision

Type m/z R Setting 1,20E+06
Monomer 175 1.12E+06 am [
Dimer 349 551371 am
Trimer 523 362282 am
1,00E+06
Quatromer 697 273351 am
Monomer 175 5.48E+05 ™M
Dimer 349 278896 2™m
Trimer 523 187585 M 8,00E+05
Quatromer 697 138955 2M ]
Monomer 175 2736405 ™M % M
Dimer 349 138271 M g AM
Trimer 523 92022 Y £ 6,00E+05
Quatromer 697 67923 ™ = A u ™
[}
Monomer 175 1.36E+05 512K g 512K
Dimer 349 68142 512K =
'E Trimer 523 45514 512K 4'00E+05 258K
5] L 128K
£ Quatromer 697 34143 512K
S Mornomer 175 6.86E+04 256K X A u
% Dimer 349 34399 256K 2.00E+05 7y
X |
Trimer 523 22939 256K X A
Quatromer 697 17276 256K
Monomer 175 3.43E+04 128K + X
Dimer 349 17215 128K 0,00E+00 - + -
Trimer 523 11498 128K 0 200 400 600 800
Quatromer 697 8621 128K m/Z
inverse proportional (1/X) behaviour for resolving power versus m/z
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Variation of the resolving power

Intens,
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Experiments and data analysis
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Declustering — in-source collision induced dissociation (fragmentation)
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Adaption of the ICR cell time-of-flight (TOF): 0.5, 0.7, 0.9 ms
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Acidification — dopant for positive ion mode
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Acidification — dopant for positive ion mode

Intens.
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A short look into negative mode electrospray ionisation
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Experiments and data analysis

Complex samples - Petroleomics

ntens,
x108-

ESI_pos_4M_MGO_ 000001 +sCD V|

marine gas
oil (MGO)
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|
ESLpos_4M_ouoe_00000L.d. 75DV

light crude oil

Experiments

- 765.17278
839.19639
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Complex samples - Petroleomics

Itens, ESLpos_4VLcnude_000002.¢ #sCD M|
07|

i

dimerisation in complex
samples can be
troublesome - especially for
unknown mixtures
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Variation of the solvent — spray/signal stability aspects
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Data analysis workflows — in brief

Workflow without Composer

Smart formula

Internal recalibration calculation

Export data

i it

5] W hom e

Mass spactrum

Compound class plot DBE vs. C plot

rel. Abundance %

€ atoms

miz

Complex mixture analysis by FT-ICR mass spectrometry, Matthias Witt, Bruker Daltonik
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Data analysis workflows — in brief

Part of exported “VanKrevelen™ csv-file from DataAnalysis Ce

wligne  RERET™ | e
10835 BN X0

AT
WIATH 0NATY
03 4777
2031002
03 2107
£ ST
033682

Experiments

This table is imported in Excel for further analysis.

fha

o088
0001
008
a2
an
2.008
[T+
am
2087
a0
0002
0004
ams
0.00%
008
a018
2007
2048
a.062
008
2004
o
Qe
-]
am
2037
a002
an?
0005

Experiments and data analysis

e ppen
0.2
D003
a0
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Excel table is p for the

Complex mixture analysis by FT-ICR mass spectrometry, Matthias Witt, Bruker Daltonik
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of van plots and DBEE vs. C plots

Experiments and data analysis

Comparison of ionisation techniques

Workflow with Composer

Internal recalibration

Mass spectrum

Experiments

Complex mixture analysis by FT-ICR mass spectrometry, Matthias Witt, Bruker Daltonik
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Composer software
Molelular Formula calculation

Cual l_ll“hll_]“lu___.

|

Composer software
plots
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Comparison of ionisation techniques

[ APPI

S compound class low abundant with ESI _ APCI

s

N compound class most abundant with ESI

Experiments
z

Hydrocarbons can be detected with APCI and APPI

0 10 20 30 40 50 60

relative Abundance %
Complex mixture analysis by FT-ICR mass spectrometry, Matthias Witt, Bruker Daltonik
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NS

NS [ APPI

P\IIS: NS c.?.mpound class low abundant with ESI - APCI

NS B EENES|
5,

N.S.0,
N.SO Hydrocarbons can be detected with APCI and APPI
.N O. : in negative ion mode

N compound class low abundant with ESI

¥

0, and S0, compound classes
__—————— high abundant with ESI

Experiments

0 10 20 30 40 50 60
relative Abundance %

Complex mixture analysis by FT-ICR mass spectrometry, Matthias Witt, Bruker Daltonik
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Comparison of ionisation techniques

Positive ion mode Negative ion mode

AP [ AP
. PO - P
—1=] EES
@ " 3 3 s i x 2 -
g relative Abulidancs S
£
g v
w Ionization | carbon atom DBE Ionization | carbon atom DEBE
mode (average) | (average) maode (average) | (average)
ESI 35.3 11.0 ESI 28.2 13.7
APCI 33.1 11.3 APCI 31.4 13.0
APPI 40.1 13.4 APPI 34.7 13.9

Complex mixture analysis by FT-ICR mass spectrometry, Matthias Witt, Bruker Daltonik
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Electrospray ionisation - Advantages and Drawbacks:

* ionizes very fragile molecules very gentle
« broad mass range of components can be covered
« easily interfaced with liquid chromatography and capillary electrophoresis

« very sensitive to salts (buffers)

* incompatible with some solvents

« not applicable to non(less)-polar compounds (see APCI/APPI)
» complex spectra can occur (adducts, multiple-charge stats etc.)

Summary

35
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