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APFD Source operation on timsTOFflex

Molecular ions of polystyrene 3200

Branched saturated hydrocarbons with C67, C78 , C87, and C103 were 
analyzed long ago, then by conventional FD-MS using a magnetic 
sector instrument 7), which is still considered as the “gold standard” 
in FD-MS. Even this did not deliver M+. ions but often [M-H2]+

. or 
[M-2H2]+

. instead. These compounds were revisited using APFD, 
which yielded almost the same spectra as classic FD; below is C78. 

Atmospheric pressure field desorption on its way to 

large hydrocarbon analytes and inert sampling conditions
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Going to the extremes

Polystyrene solution was applied to the emitter and the measurement was run at a constant 
EHC setting of 1.3V @ 0.15 A until the sample was consumed. The spectrum by summing all of  
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. 
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 Atmospheric pressure field desorption (APFD) mass spectrometry 

(MS) presents an additional variant of field desorption (FD) mass 

spectrometry 1). 

 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. 

 APFD can be operated in both positive-ion and negative-ion 

mode 1, 2). Positive-ion APFD delivers even electron ions of highly 

polar or ionic compounds 1) as well as molecular ions, M+•, e.g., 

of aromatic hydrocarbons 3). 

 Our custom-built APFD source allows for quick sample loading 

on the field emitter and reproducible positioning of the emitter at 

the entrance electrode of the atmospheric pressure interface of a 

mass spectrometer 4). 

 This setup also permits an emitter heating current (EHC) to be 

applied and emitter observation during operation. 

 Using an EHC speeds up the desorption of the analytes and 

allows for the desorption/ionization of analytes of higher 

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, 

new high-mass capabilities of APFD and some applications to 

large branched saturated hydrocarbons. 

 The APFD source is compatible with all current Bruker 

instruments with an AP interface. 

Top right: The entire APFD source is shown mounted to the AP 

interface of the Bruker timsTOFflex. The DC power supply for the 

EHC is placed beside the instrument. The USB microscope camera 

rests on the sliding rail together with the probe mount. The 

probe is positioned at spray shield ready to be operated. 
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Polystyrene 8k, a a-methyl-polystyrene, delivered a series of peaks 
reaching beyond m/z 9000. The monomer unit in this case leads to 
spacing of D(m/z) = 118 u. This spectrum does not
represent the molecular weight distribution, 
however, it gives an idea of how far in molecular
weight APFD can go. 

 The capabilities of APFD were expanded to permit analysis of 
high-mass hydrocarbon analytes from polyphenylene type over 
polystyrene to saturated branched ones.

 Operating the field emitter in a nitrogen atmosphere provided by 
the AP interface allowed to use EHCs up to bright glow. 

 The inert conditions achieved are also promising to access 
compounds prone to oxidation or hydrolysis.

In APFD, the polyaromatic hydrocarbon 
C168H210 , a polyphenylene compound 6), 
formed M+• ions, m/z 2227.6499 (calc. 
2227.6423), and M2+ ions. No fragmentation 
was observed. The spectrum was essentially 
identical to one by vacuum FD.
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APFD: 400 V; 5000 V ; 0.0 bar; 4.0 L/min; 150 °C, Transfer 70 V; 
400 Vpp; 0 eV; 430 Vpp; 480 Vpp, Collision Cell: 10 eV; 2500 
Vpp, Quadrupole: 5 eV; >m/z 250, Focus Pre TOF 140 µs; 14 µs, 
Detection: High Sensitivity off, 1 drop applied, 2.4 mbar

Thanks to the glass tube cover,  

the nitrogen desolvation gas 

creates an inert atmosphere. The 

activated emitter can thus be 

heated up to bright yellow glow 

without oxidation.

The emitter can stand this EHC 

for minutes without rupture or 

burning.

Left side from top: 

2.0 V @ 0.18 A, gentle red glow, 

3.5 V @ 0.22 A, orange glow, 

5.0 V @ 0.25 A, yellow glow.

EHC const. at 
1.3V/0.15A, 
Source: 400 V; 
5500 V ; 0.0 bar; 
4.0 L/min; 150°C, 
Transfer: 100 V; 
400 Vpp; 0 eV; 
430 Vpp; 480 
Vpp, Collision 
Cell: 10 eV; 2500 
Vpp, Quadrupole: 
5 eV; > m/z 250, 
Focus Pre TOF 140 
µs; 14 µs, 
Detection: High 
Sensitivitiy mode 
off; Focus Mode 
off, 2.28 mbar
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Achievements
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C18H37

C18H37
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Apolane A type

Apolane B type

C78     C78H158     m/z 1095.23

C67     n = 13    C67H136     m/z   941.06

C87     n = 18    C87H176     m/z 1221.37

C103   n = 22    C103H208    m/z 1445.63

Source: 400 V; 4500 V; 0.0 bar; 
4.0 L/min; 150 °C, Transfer: 70 
V; 400 Vpp; 0 eV; 430 Vpp; 480 
Vpp, 
Collision Cell: 10 eV; 2500 Vpp, 
Quadrupole: 5 eV; >m/z 250, 
Focus Pre TOF 140 μs; 14 μs, 
Detection:
High Sensitivitiy off; Focus Mode 
off, 1 Drop, 2.8 mbar.


