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Summary
This Application Note shows that GC×GC–TOF MS provides a
high-performance solution for analysing highly complex
petrochemical products. In particular, the high degree of
separation of GC×GC combined with the sensitivity of
BenchTOF instruments maximises the number of compounds
detected, while the production of ‘reference-quality’ spectra
aids automated comparison against commercial spectral
databases.

Introduction
Precise characterisation of petrochemical samples is crucial for 
quality control, and also to understand the reactions that take 
place during refining processes.

Comprehensive two-dimensional gas chromatography (GC×GC)
offers significant advantages over conventional chromatography 
for such analyses, with its vastly expanded separation space and 
the added benefit of highly structured groupings of compounds.

This Application Note aims to show that BenchTOF instruments 
are excellent detectors for use alongside GC×GC for the analysis 
of a complex diesel sample. In addition, we demonstrate that 
the GC×GC–TOF MS method can be easily transposed to FID to 
allow compound quantitation, as demanded by current best-
practice in the petrochemical industry.
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Background to BenchTOF instruments

Markes’ BenchTOF™ instruments are particularly appropriate for 
the GC×GC analysis of complex samples such as petrochemicals, 
for the following reasons:

• Sensitivity: Highly efficient direct-extraction technology allows
BenchTOF instruments to acquire full-range spectra with SIM-like
sensitivity, allowing them to reliably detect trace-level analytes in a
single run, which would be difficult or impossible on a quadrupole
system.

• Selectivity: Sub-unit mass resolution allows selective elimination
of interferences, dramatic improvement of signal-to-noise ratios,
and discrimination between hydrocarbons, which can have very
similar mass spectra.

• Spectral quality: The ‘reference-quality’ spectra produced by
BenchTOF are a close match for those in commercial libraries such
as NIST or Wiley. This enables quick and confident matching of
both targets and unknowns.

• Speed: The ability to record full-range mass spectral information to
extremely high densities (10,000 transient spectral accumulations
per second) enables BenchTOF to handle the narrowest peaks
encountered in well-optimised GC×GC couplings. The high stored-
to-disk data rate also enables advanced spectral deconvolution
and ‘data-mining’ algorithms to extract maximum information from
weak, matrix-masked signals.

The high-definition mass spectrometry delivered by this combination 
of features makes BenchTOF instruments ideal for the most 
demanding GC applications, as demonstrated by this work.

Experimental
A conventional apolar–polar column set with no secondary oven was 
used, as stipulated in Method UOP990.

GC:

Injector:

Carrier gas:
Mode:
Temperature:
Septum purge:

Split/splitless, 4.0 mm i.d. liner, 0.1 µL
injection TOF, 1 µL for FID
He, constant flow at 1.0 mL/min
Split
280°C
On, 3 mL/min
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