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Introduction  
Liquid Injection Field Desorption Ionization 
(LIFDI) is regarded the softest ionization 
method in mass spectrometry especially 
suited for the analysis of air-/moisture-
sensitive compounds1-3.  

At present, an FI and FD source is 
commercially available from the 
manufacturer of the JEOL AccuTOF GC 
with optional LIFDI upgrade. Changing from 
electron ionization (EI) or chemical 
ionization (CI) to FI, FD or LIFDI requires 
changing ion sources. This work describes 
a new LIFDI setup developed for the 
combination with a non-modified EI/CI 
lens stack of the instrument4. 

Methods  

The novelty of the new LIFDI setup is that it doesn’t require swapping entire ion 
sources including ion focusing lens stack to switch from either EI or CI   to   FI, 
FD or LIFDI. Rather, changing the methods may be accomplished in a more 
convenient manner by solely exchanging the ion source block for a LIFDI 
probe guiding block or vice versa. The reference gas inlet and the GC 
entrance remain untouched.  

     
   

 

Handling 

        
The LIFDI capillary is fed through the probe rod and can very precisely be adjusted at the emitter wire (middle). Analyte is 
loaded to the emitter wire without breaking vacuum by dipping the lab end of the capillary in the sample solution. The wire is 
heated clean after the acquisition of spectra (right) and is ready for dipping the capillary in the next sample solution.

 

Data and Results 

Tuning of the new set up is carried out in 
FI mode using the M+• peaks of toluene, 
hexane or C6F5I (m/z 293.8965) supplied 
through the LIFDI capillary aspirating the 
headspace gas of the respective vials. 

If argon or nitrogen is in the head space 
of the vial, flushing the capillary inert and 
tuning with the solvent peak can easily be 
done simultaneously. 

Mass Calibration 

Solutions of various polystyrenes (PS) are dissolved in 
toluene at concentrations of ca. 0.2 - 0.6 mg/mL. Dipping 
the orifice of the capillary in the solution for ca. 2 s aspirates 
ca. 50-100 nL travelling through the capillary to the emitter.
Thus ca. 10 - 60 ng sample are loaded to the wire sufficient 
to generate good calibration spectra. 
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The LIFDI probe is inserted through the standard probe port (left) replacing 
the original direct insertion probe for EI or CI. Emitter heating current 
(EHC) and high voltage (HV) are supplied through the probe handle. 

LIFDI probe guiding block Ion source block removed Original ion source block 
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Air- or Moisture-Sensitive Compounds  

The lab end of the LIFDI capillary is kept in the inert head space of the sample vial (or Schlenk flask) ahead of and after dipping 
it into the solution for ca. 2 s: Hoveyda-Grubbs Catalyst shows abundant M+• ion intensity  (below) and the solvent peak.        

Reproducibility 

Intensity variations are basically due to the dipping periods no matter whether under standard or inert conditions exemplified by 
ESI-silent hydrocarbon C32H66 (left), a polystyrene standard (middle) and the air-sensitive Hoveyda-Grubbs catalyst (right). 

Conclusion 

The new implementation of an ion source for FI, FD, and LIFDI extends the use of the JEOL AccuTOF GC to classes of 
compounds which are not accessible to EI, CI or even ESI. 

The new setup is self-supplied in terms of power supplies, computer control, and emitter observation. It allows quick and facile 
swapping of ion sources without the need to exchange the ion focusing lens stack or to modify the GC transfer line or the 
reference gas inlet. 

Oxygen- or/ moisture-sensitive compounds benefit from the softness of LIFDI as well as the guarantee of perfect inert 
conditions at minimum experimental effort. 
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