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A new APCI/APLI source enables a high resolution TOF-MS to be coupled on LC and GC, thus increasing
flexibility and performance of TOF-MS in combination with GC.

Introduction
TOF mass spectrometers have been widely used in combination
with liquid chromatography. These systems can demonstrate a
mass resolution of �15000 FWHM and a mass accuracy of
�2 ppm. TOF systems that are designed to work with gas
chromatography usually demonstrate a reduced performance. To
date, a solution that uses the same TOF-MS on both GC and LC
systems, merely by exchanging the chromatographic system, has
not existed. Now, the newly developed Bruker Daltonics APCI
source allows a micrOTOF, which is basically an LC–TOF-MS, to be
coupled with a gas chromatograph. The performance of the
micrOTOF, in terms of mass resolution and mass accuracy, is not
influenced by the chromatographic system used for separation.

Atmospheric pressure laser ionization (APLI) has been
described recently as a useful alternative ionization method for
certain applications where high selectivity and sensitivity is
required.1 APLI can also be realized with the new Bruker
Daltonics source.

Apparatus
The main handicap when using an LC–MS with a GC is the fact
that LC mass spectrometers use atmospheric pressure ionization
whereas the ionization in GC–MS systems is usually realized in a
vacuum. Nevertheless it has already been demonstrated that
atmospheric pressure ionization has certain advantages over
vacuum ionization even in combination with GC.2
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Figure 1: Schematic picture of the coupling GC–TOF-MS with
transfer line.
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Figure 2: hrEIC of 28 pesticides, mass window: 0.002 Da.
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Figure 3: Chromatogram of 32 alkylated PAH, measured by
APLI.
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Metabolomics
Although usually considered an LC–MS application GC–MS is one
of the most powerful methods applied for metabolite analysis. It
offers high chromatographic resolution but chemical derivatization
(e.g., by MSTFA) is needed to make the analytes volatile enough
for gas chromatography. In Figure 4 the GC run of of a mouse
urine sample is shown, the compounds were derivatized using
MSFTA and were identified by using the exact mass information
delivered by the micrOTOF.

Summary
Using an APCI-TOF-MS (normally used in combination with an LC)
and coupling it to a GC offers new analytical possibilities thanks to
the resulting high mass accuracy and mass resolution. This
arrangement can provide the user with solutions for chemical ID
that can be favourably compared with a dedicated GC–TOF-MS
system. Furthermore, APLI laser ionization sets new benchmarks in
terms of sensitivity for special applications such as PAH.
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The solution realized in the new Bruker Daltonics ion source
consists of a heated transfer line where the analytes are
transferred from the end of the GC capillary and an API source
into the MS. It is especially important that the end of the column is
close to the inlet capillary of the MS to prevent condensation of
sample components. For APCI the corona needle is mounted at a
right angle to the gas stream from the GC. The set-up is displayed
in Figure 1.

The GC used in this work was an Agilent 7890 with an HP-5 ms,
0.25 mm i.d., 0.25 µm. A Bruker Daltonics micrOTOF II was used
for the high resolution TOF-MS. Helium was used as the carrier gas
with a flow of 1 mL/min, temperature programme 40 ºC (1min) —
10 ºC/min — 280 ºC (5 min).

The source is also designed to allow a laser to be applied, thus
enabling APLI in addition to the chemical ionization. 

Applications
Pesticide screening
An ideal candidate application for GC–TOF-MS is pesticide
screening. In this application TOF has advantages over quadrupole
MS because pesticide mixtures tend to be rather complex and the
screening ability of TOF-MS is clearly superior.3 Figure 2 shows a
typical high resolved extracted ion chromatogram (hrEIC) for a
mixture of 28 pesticides produced using a GC–TOF-MS. 

The mass window of the TOF-MS was set to 0.002 Da. This
mass window was sufficient for unambiguous identification of all
pesticides in the mixture. The S/N was calculated to �100:1 at
200 µg/L. 

PAH analysis
A principle application for APLI is the analysis of polycyclic aromatic
hydrocarbons (PAHs), dyes and polymers. The main advantage of
the laser ionization in PAH analysis is enhanced selectivity and
sensitivity. Higher sensitivity on the detection side may save
valuable manpower on sample preparation not to mention the
avoidance of errors because of excessive sample preparation.
Figure 4 displays a chromatogram of a mixture of 32 alkylated
PAHs, each of them with 10 pg injection. A KrF laser with 100 Hz
repetition rate was used for ionization. The sensitivity of this set-up
was about 100 times better than is achieved by conventional
GC–MS methods using CI ionization.
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Figure 4: Chromatogram of mouse urine after derivatisation by MSFTA.
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