Infroduction

The main  advantage of gas
chromatography coupled to chemical
lonization mass spectrometry (CHMS)
comparedto e.g electron ionization mass
spectrometry (EFMS) Is to obtain
simplified massspectrawith a dominant
molecule lon peak Analyte ilons are
generated within the Ions source via
chemical reaction with previously
generatedreactant ions First results on
this ion sourcewere presentedby Kroll et
al (1,2). This previous source version
suffered from temperature limitations
within the ion sourceandfirst ion transfer
stage In this version specialattention Is
given to the
performance A carefulsetup isrequired
to avoid dead volumes and cold spots
preventing peaktailing and subsequent
loss of chromatographic resolution
Commonlyused materials e.g. PEEKand
elastomer sealingsare not suitable for
temperatures(>250 °C)required to cover
the entire GC temperature spectrum
Multiple parts neededto be replacedfor
high temperature applications
Maintaining appreciable  vacuum
conditions, finding low outgassing and
good reusable materials for spectral

reproducibility after disassemblingand
multiple heatingcyclesremainscomplex

Methods

Instruments:
« HTOF (Tofwerk AG)

« AgilentTechnologies 7890A GC system

« DB530m x 0.250 mm x 0.25 pm
(Agilent Technologies)

 Custommade heatedransferline
(300°C)
« Hydrogen generator (Peak scientific)
lon source:

« Custom maddneatableCl| source using
a RF plasma source for primary ion
generation.

Chemicals:

* Benzophenondgsigmaaldrich
« alphapinene(sigmaaldrich)

e (C4-C24 even carbon saturated FAMES$

(Supelco
« Helium(Carbagap
* HexangSigma Aldrich),
* Nitrogen5.0 Carbagak
 Hydrogen 6.0 (peak scientific)

chromatographig

Hydrogen plasma based chemical ionization source for GC-MS
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Figurel: Schematiadrawingof the Clion source Primaryions (mainlyHis)
are generatedwithin a RFplasmaignited inside of a glasstube. Operating
at medium pressuresof 2 - 8 mbar. Subsequentaddition of NI and
Impurities of water leadsto the formation of NiHaand HiOa An analyte
protonation via these reactant ions results in lessexcessenergyfor the
reactioncomparedto Hisileadingto lower fragmentation The GCeluentis
added orthogonally to the reactant gas flow. A passivelyheated shell
surroundingthe first quadrupoleavoidsthe contactwith non-heatedparts
of the vacuumchamberof the APImassspectrometer
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Figure2: Reactantgasspectrumobservedwith the shown
setup. HIOa and NiHa represent the main protonating
reactant species Due to their low proton affinity these
speciescoverthe protonation of a wide rangeof analytes
without extensivefragmentation Mainly a (M+Hp signal
IS generated Hi and NI are purified to water levelsin the
low ppb regionto avoidion-water-clusterformation.
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lon source flow optimization Conclusions
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Figure 3. lon source behavior for 100 pg Benzophenone
GCinjections at different gas flows and constant ion source
pressure Pumpingrates were adjustedvia a valve betweenthe

first pumping stageand vacuumpump. Higherflow rates of ClI

gasin the ion source seemto sustainthe chromatographic
performance on a higher level, but simultaneouslylead to

stronger dilution and shorter residencetimes of the analyte
moleculesn the ionizationregion

1. Physical and Theoretical Chemistry
Department, University of Wuppertal |,
Germany (Institute of Pure and
Applied Mass Spectrometry)

 The ilon source shows an strongly
Improved behaviour In terms of
chromatographigerformance

« High Dboilling compounds show
symmetricalpeakshapes

* The driven ion-molecule chemistry iIs
generating primarily the protonated
(M+Hpsignalfor mostcompounds

* The chromatographicperformance is
strongly dependentson the gasflows
within the on source region Higher
gas flows are leading to Increased
dilution of the sample and shorter
retentiontimes.

» Disturbanceof the signalto noiseratio

oy the Increasingbackgrounddue to

nighion sourcetemperatures

Chromatographic Performance
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Figure4: Extractedion chromatogram®f 1 ng G4 ¢ Q24 evencarbonsaturatedFAMESNixture sampledvia GC Showinga narrow peak
shapeoverthe whole GCtemperaturerange Theion sourcewasheatedto 250 °Cfor this measurement
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Figure 5: Zoonmtin of the 9" FAMEspeak of figure 4. Methyl Figure 6: Background substracted mass spectrum of methyl

arachidate(CH @H)c APOCH showsa gaussiarpeakshape

arachidate(CH @H)c MOOCH.
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Figure/: 100 pg Benzophenonavere sampledvia GCdeterminea
sighalto noiseratio of 2691. The noiseis givenby the standard
deviationof the backgroundor 60 secbeforethe peak Thesignal
representsthe peakhight in iong's. The nominal massinstead of
the high resolution masswas used here to determine the noise
The use of the high resolution peakfitted noise would lead to a
higher S/N ratio than calculated here. The high background
emergeswhen heating up the ion sourceto high temperatures
Sincethe ion sourceitself is build of gaschromatographyprooven
materialse.g. stainlesssteel glassand graphite Vespe] a possible
reasonof the higherbackgroundcould be the solderor the PEEK
used in the first quadropoleregion Further invesitigationsare
required

Outlook

* Decreaseof backgroundsignalat high
lon source temperaturesto improve
S/Nratio.

* Modification of RF power supply to
Increasaon yield.

 Useageof different Cl gasesfor a
greater diversity In protonation

selectivityof reactantions
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