H, plasma for the generation of protonation reagents with a
standard APPI power supply

Physical & Theoretical Chemistry

Tobias Kutsch, Kai Kroll, Kirsten Haberer, Thorsten Benter, Hendrik Kersten Wuppertal, Germany

Institute for Pure and Applied Mass Spectrometry

= INDIANAPOLIS
20] 7
—)

Intfroduction Experimental Setups

In the long term we pursue the design of a additional DC voltage - The standard APPI power supply generates

Conclusions & Outlook

plasma source for selective preparation of
protonation reagents to be used with most
standard mass spectrometers.

IS version: o
'M‘ i

].‘\/7/7-\\\\ ‘\.N \ ,‘j/ ll=

7' ,{@“d of capillary a stable and reproducibly ignitable open
e &ciiodes in redl ” H, plasma between 1 and 5 mbar.

‘\

1-10 mbar i th

fu
+
Hyt ]l —H,

T = = = ~—— i / \“j“
$ =y ) ~~ iy N ~ [/ ] /
o ff ~{ ///
4 - an S /
= Ve . Y, A
& . ) i
14 = X
\ a0 /
4
\ /
% ‘
| % f

- H, flow rates between 1 and 20 sccm

Choice of the power supply
APPI (VUV lamp) RF power supplies are readily TOF

compatible with the conditions in the first H
differentially pumped stages of most API 5/
instruments.

. were recorded. However, a higher purity
operatin ressure. — ’
P &P H, (0.8 — 10 mbar) discharge gas and optimized reagent

He (0.5—-112 mbar) guidance are required.

Fig. 3: Experimental setup with a custom RF discharge design and the integrated APPI power supply attached to a
guadrupole MS. The current meter was connected to the first skimmer.
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available for a broad range of MS and fully i LSS (standard APPI VUV lamp power Supply) - POSiFive currents leaving the plasma ane
integrated in the respective hard- and software. | are in the order of 40 uA (corresponding
Moreover, they are known for their stability and | ~ Fig. 2: Schematic of the general setup. to 1014 singly charged species per second)
robustness [1]. | 4 - sufficient for any MS application.
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The dISC_harge is classified as d high density g ~ the RF plasma, however, not as expected.
plasma in an electrodeless, helical resonator . w0 | ighition pressure: H, (0.8 —5 mbar) p—
configuration [2]. Typical operation pressures : | | 2 - Mass spectra with abundant protonation
range between 10 and 10' mbar, which is : g ' He (0-6_25 mbar) . .
4 - reagents and efficient analyte protonation
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Choice Of discharge gas Fig. 2: Experimental setup with a custom RF discharge design and the integrated APPI power supply attached
to a TOF MS.

H, is cheap, readily available, and safely supplied
using modern gas-generators. The discharge
characteristics are closest to helium and with
sufficient collisions abundant H;* is selectively

next steps:

Experimental Results

- Storing and pushing H;* with additional
high voltage DC pulses?

repared as the initial single protonation .ye
PTep sie P 100 ; - Impact of an additional DC voltage? 100 n
reagent. Significant proton bound : :
+ - Higher resolution spectrosco to
BH water cluster formation! (quadrupole setup) N,H" sher P Py
Question of concern in this contribution: e Sl TH | ' Under selected condi- . determine concentration changes in
Can these power supplies sustain an open H,- > @, YH* (|mpL.Jre |‘!z anq long > > > > tions initially formed X specific plasma species.
plasma for the preparation of sufficient amounts 2 % reaction .tlmes in  the DC < § © § H,* is still present as 2> . | |
of cleanly prepared protonation reagents to ZEN T, plasma region) + | the most abundant & ¢ - Precise confinement and guidance of
achieve pptV level detection limits while [ » needs to be reduced 60 oeak (not shown). As 2 charged plasma species (varying electrode
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maintaining kinetic control in the ion source: = — - - - (— MWWWWWWMW WWMMWWW in fig. 4, the plasma s.hapes inside the glass tube; red parts in
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I L overlap between analyte| “& ©T J\ - Fundamental investigation of the high
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: -20 -
transfer —optics  (TOFWerk 0 20 40 60 80 100 120 140 | | | @ » high purity H, needed 10 20 30 40 50
AG, Switzerland) mig smarter design required » In m/o - Gas supply from a hydrogen generator
. — with higher purity (two orders of
Quad_MS HPR-60 (Hlden Fig. 4: Mass spectrum recorded with the TOF setup. Flow rates were 100 sccm 4e+4 Fig. 6: Mass spectrum recorded with the quadrupole setup at ma nitude)
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