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APFD Source and applications APFD Source operation on timsTOFflex

Thanks to the glass tube cover, u:
the nitrogen desolvation gas
creates an inert atmosphere. The
activated emitter can thus be
heated up to bright yellow glow
without oxidation.

= Atmospheric pressure field desorption (APFD) mass spectrometry L
(MS) presents an additional variant of field desorption (FD) mass L
spectrometry .

= Using APFD, any instrument equipped with an atmospheric
pressure (AP) interface can be used to deliver spectra that are \
quite close to those of classic FD-MS.
The emitter can stand this EHC

= APFD can be operated in both positive-ion and negative-ion f inut thout ‘
or minutes without rupture or

mode 12, Positive-ion APFD delivers even electron ions of highly L burni
polar or ionic compounds " as well as molecular ions, M+**, e.g., urning.
of aromatic hydrocarbons 3. A Left side from top:
= Qur custom-built APFD source allows for quick sample loading \ 2.0V@0.18 A, gentle re::i glow,
on the field emitter and reproducible positioning of the emitter at orange giow,

. . ellow glow.
the entrance electrode of the atmospheric pressure interface of a Y 9

mass spectrometer 4.

= This setup also permits an emitter heating current (EHC) to be L Top right. The entire APFD source is shown mounted to the AP
applied and emitter observation during operation. interface of the Bruker timsTOFflex. The DC power supply for the
» Using an EHC speeds up the desorption of the analytes and . EHC is placed beside the instrument. The USB microscope camera
. L . rests on the sliding rail together with the probe mount. The

allows for the desorption/ionization of analytes of higher \

probe is positioned at spray shield ready to be operated.

molecular weight than without emitter heating, e.g., polystyrenes.

= We present advancements in inertness of operation resulting in a
notable increase in non-destructive EHC levels, and as a result, Molecular ions of ponstyrene 3200
new high-mass capabilities of APFD and some applications to

large branched saturated hydrocarbons.

Polystyrene solution was applied to the emitter and the measurement was run at a constant

= The APFD source is compatible with all current Bruker EHC setting of 1.3V @ 0.15 A until the sample was consumed. The spectrum by summing all of
instruments with an AP interface. this process is shown. PS 3200 formed molecular ions, and there was only a very low degree of

fragmentation. The molecular weight distribution nicely reflected the expected value.

Intens. +MS, 0.5¢0.5min, #1-57 EHC t. at
. x10° | Meas. m/z # lon Formula m/z err [ppm] const. a
Large aromatic hYd rocarbon 26506429 1 C204H210  2659.6427  -0.1 2869.7753 1.3V/0.15A,
10] 27637057 1 C212H218 2763.7053 0.1 3077.9009 Source: 400 V;
. 7| 2867.7685 1 C220H226  2867.7679  -0.2  25mer 5500V ; 0.0 bar;
In APFD, the polyaromatic hydrocarbon 29718322 1 GC228H234  2971.8305  -0.6 4.0 L/min; 150°C,
6 30758937 1 C236H242  3075.8931 -0.2 . .
CiesHz10 » @ polyphenylene compound 9, 081 3179.9578 1 C244H250 31799557 0.7 0mer Igaonf/fs;l :)Oe(i/Y'
g . ; ;
formed M ions, m/z2227.6499 (calc. 3284.0207 1 (G252H258 3284.0183 0.7 430 Vpp. 480
2227.6423), and M2+ ions. No fragmentation Vpp, Collision
: 0.6 Cell: 10 eV; 2500
Yvas qbserved. The spectrum was essentially Vop, Quadrupole:
identical to one by vacuum FD. 5eV; > m/z 250,
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Large branched saturated hydrocarbons
051 J l n Branched saturated hydrocarbons with Cg;, C,5, Cg7, and C,o3 Were Apolane A type
. ] . CigH
. Al 2 . ‘ A analyzed long ago, then by conventional FD-MS using a magnetic CuH o
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in FD-MS. Even this did not deliver M*- ions but often [M-H,]*- or

C78 CrgHisg m/z1095.23

[M-2H,]*" instead. These compounds were revisited using APFD,

Going to the extremes which yielded almost the same spectra as classic FD; below is Cyg. Apolane B type
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Polystyrene 8k, a a—-methyl-polystyrene, delivered a series of peaks X103 o [ [ o
reaching beyond /2 9000. The monomer unit in this case leads to 23 oHaes oMt
spacing of A(m/2) = 118 u. This spectrum does not é C67 n=13 CyHy miz 94106
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the AP interface allowed to use EHCs up to bright glow.




