




Data processing with existing 
software

For data processing, dx-Connect allows BenchTOF-
dx data (whole runs or ‘snapshots’) to be stored 
in a variety of file formats for analysis within a 
third-party GCMS data processing environment. For 
example,  Agilent Technologies ChemStation format 
(*.d), Thermo Fisher XCalibur® format (*.raw) 
and the universal AIA (*.cdf) format utilised by 
manufacturers such as Shimadzu and Varian.

File header information and key operating parameters 
from BenchTOD-dx are stored along with the 
converted (*.d, *.raw, *.cdf) data file. 

This maintains the association with the original 
stored raw BenchTOF-dx data. Any subsequent data 
manipulation (e.g. library searching, integration and 
quantification) can then be carried in the familiar 
operating environment of the preferred GCMS data 
processing package.

Thermo Xcalibur® - Fast GC data Agilent ChemStation - Fast GC data

Shimadzu - PAH chromatogram Shimadzu - PCB library search



dx-View

dx-View is the proprietary data-processing software 
package for BenchTOF-dx. It can be used as an 
alternative to third-party GCMS data processing 
packages accessed via dx-Connect (see above).

dx-View incorporates database technology enabling 
large quantities of complex data to be stored, 
accessed and rapidly processed. On completion of 
an analysis, or creation of a real-time snapshot, 
data from dx-Connect is imported into dx-View for 
processing. 

Imported (*.lsc) data files may be categorised by 
project and assigned as ‘Calibration’ or ‘Sample’ for 
ease of identification. Preview TIC data is shown 
for rapid selection of stored data files. The layout in 
dx-View is intuitive with independent access to tabs 
for: Chromatographic display > Library Search > 
Integration > Identification > Calibration > Results.

Versatile display functions

The chromatographic display window shows TIC 
data, extracted ion chromatograms and mass 
fragmentation patterns. Data files may be overlayed 
(normal or inverted) for comparison in TIC or EIC 
formats. 

EIC plots can include single ion response, multiple 
(user-) selected ions or ion ranges. Specific mass 
ions can also be excluded from the TIC/multi-ion EIC 
profiles. TIC data can be library searched using a 
variety of libraries either singularly or in multiples.

Data-processing and calibration

Peak area values are calculated using defined 
integration parameters and compounds are assigned 
a name based on library search results or manual 
input. Data is saved within the method file.

Response factors may be applied to each compound 
based on single quantitative ions, multiple ions, 
ranges of ions or the complete spectrum. The 
implementation of dynamic background compensation 
(see below), to minimise chromatographic 
background interference, often allows more ions 
to be selected for quantification thereby increasing 
signal/sensitivity. 

Ultimately, a global data-processing method is 
created and saved containing all relevant parameters. 
This can then be used to process subsequent data 
files.

DBC: Uniquely powerful 
background elimination - operates 
automatically & in real-time



Enhanced data quality: Dynamic 
Background Compensation

Dynamic Background Compensation (DBC) is an 
innovative real-time data processing algorithm 
implemented as standard on BenchTOF-dx. Those 
using BenchTOF-dx with dx-Connect and their 
preferred third-party data processing package 
will see two converted (*.d, *.raw, *.cdf, etc) 
data files for each run; one with and one without 
dynamic background compensation. Those using the 
proprietary dx-View data processing package will see 
two *.lsc data files for each run; again one with and 
one without DBC.

DBC uses an innovative mathematical approach to 
distinguish and eliminate background interference 
from real chromatographic peaks, even at the lowest 
levels. It accommodates conventional and high-
speed chromatography and is a dynamic process, 
compensating for the chromatographic background 
as it changes throughout a run, but without 
compromising any peak-related information.

For example, extracted ion (mass 272) data for a 
sample of 3 pg octafluoronaphthalene (OFN) in diesel 
was analysed using fast GC with BenchTOF-dx. The 
compensated and uncompensated data files show 
identical results (area counts) for the OFN peak, but 
efficient removal of the mass 272 contribution to the 
GC background later in the run. 

Improving spectral purity and 
signal-to-noise ratios

DBC offers GC-BenchTOF-dx users significantly 
enhanced spectral purity and analytical 
sensitivity without compromising quantitative 
data. It allows accurate and automatic peak 
identification (without manual background 
subtraction) and improves signal to noise ratios by as 
much as a factor of 10. 

High bleed total ion chromatogram (black trace) and 
DBC acquired data file (blue trace)

S/N ~30:1

Thiophene peak 
(S/N 3:1) cannot 
be identified in 
the original data 
without manual 
background 
subtraction

With DBC the S/N 
ratio of thiophene 
improves to 30:1 
and the component 
is confidently 
identified by 
automatic library 
search

S/N 3:1

Extracted ion 272
Non-DBC

DBC data

TIC of fast GC analysis of diesel containing 3 pg of OFN. 
With DBC (blue) & without DBC (black)



Quantitation 

By selectively eliminating interfering background 
ions DBC also simplifies integration, improving both 
quantitative accuracy and run-to-run reproducibility.

The improved run-to-run reproducibility of the DBC 
processed data even allows sophisticated, time-
dependent integration events to be implemented 
within a GCMS data analysis method and applied to 
all the runs in a data set. The area reproducibility, 
as shown, is 4%; remarkable for summed peaks and 
manual integration.

Note that the effect of DBC on the diesel analysis 
is to eliminate the background ion contributions 
comprising an unresolved ‘hump’ of material from 
the sample itself.  In such cases, the advantage of 
having both files (compensated and uncompensated) 
becomes apparent. The uncompensated data can 
be used, for example, for simulated distillation 
determinations or for calculating total-VOC levels in 
material emissions data, while the compensated data 
is much better for detailed speciated analysis.

Three overlaid DBC (ClearView) high speed 
GC-BenchTOF-dx analyses of OFN-spiked diesel TICs 

with a single manually drawn baseline (highlighted by 
circle. Excellent y-axis reproducibility (4%). 

No DBC (ClearView) produces large y-axis variation and 
prevents use of certain manual integration events for 

baseline construction

With DBC

Without DBC

Improved spectral purity simplifying 
automatic identification of trace 
compounds



Flexible real-time data manipulation 
options

The dx-Connect facility allows real-time viewing 
of analyses that are underway. Users integrating 
BenchTOF-dx with their preferred third-party data 
processing software will see a highly desirable  
difference between results from BenchTOF-dx and 
those from other GCMS systems in the laboratory: 
Every analysis carried out using BenchTOF-dx 
generates two files, one DBC (compensated) and one 
non-DBC (uncompensated) in real time. 

Both DBC and non-DBC compensated real-time data 
files can utilise a sophisticated range of functions, 
which are generally only available post-run (i.e. on 
stored GCMS data). Functions available, in real-time 
using BenchTOF-dx, include: zooming, viewing the 
mass ion fragmentation pattern (spectrum) at any 
point on either DBC or non-DBC data files, library 
searching spectra to identify peaks as they elute and 
viewing extracted ion profiles. 

Should quantitative data be required during a 
run for any peaks in the partial DBC or non-DBC 
chromatograms, dx-Connect creates “snapshot” 
files for integration with dx-View or with any of the 
dx-Connect supported data analysis systems.

ClearView™

ClearView is the generic, stand-alone version of 
BenchTOF-dx’s DBC facility that lets you apply the 
advantages of DBC to other standard GCMS systems 
in the laboratory network.

Using ClearView, conventional stored GCMS data 
files can be reprocessed, singly or in batches, to 
remove chromatographic background interference 
thus improving spectral purity and system sensitivity 
for trace compounds. 

Reprocessed data is stored in a separate file and can 
be validated against original results at any stage.

The ability to apply the advantages of dynamic 
baseline compensation to both BenchTOF-dx and 
conventional GCMS systems in a network enables 
DBC/ClearView to be incorporated into standard 
laboratory operating procedures when appropriate.

Original TIC data without DBC compensation

Original TIC data with on-line DBC compensation

Data handling options: Library search, extracted ion 
chromatograms (EIC), etc.



Improving resolution & identification 
of trace target compounds

The speed of BenchTOF-dx spectral acquisition 
(10,000 full scans every second) makes it the ideal 
MS platform for resolving individual components in 
complex total ion chromatographic (TIC) profiles. 

This is partly because the scan speed of BenchTOF-dx 
totally eliminates spectral skew within and across 
a peak.

Skew occurs in slower scanning systems such as 
quadrupole MS instruments because the ratio of ions 
eluting from the column changes during the finite 
time that it takes to scan across the mass range. 
Spectral skew can be reduced using quadrupole MS 
instruments at higher scan speeds, but as higher 
scan rates reduce the dwell time on each mass ion, 
this compromises sensitivity for trace components. 

BenchTOF-dx eliminates spectral skew without 
compromising instrument sensitivity. This improves 
the match quality of library search data from scans 
at the start or end of peaks, thereby aiding the 
identification of analytes of interest. 

In practice, the effect of spectral skew is rarely 
significant in conventional capillary GCMS, but it can 
adversely impact the quality of quadrupole MS data 
for fast GC i.e. for peaks less than 1 second wide. 
Moreover, eliminating spectral skew is of universal 
benefit when applying mathematical processes 
such as spectral deconvolution and chemometric 
techniques to enhance detection/identification of 
trace components. 

Chemometric (pattern recognition) techniques such 
as Principle Component Analysis (PCA) for example, 
perform best on peaks with a uniform mass ion 
fragmentation pattern (spectrum) from start to end. 
Such mathematical approaches play an increasingly 
important role in de-skilling rapid characterization of 
complex data and are likely to become more widely 
used in the future. 

PCA analysis of mass spectral data from BenchTOF-
dx for 3 components (methyl salicylate, tri-ethyl 

phosphate and tri-butyl phosphate) across a wide 
concentration range - 5 ng (at peak apex) to 2pg 

(at peak tail.) Data shows tight clustering indicating 
excellent spectral uniformity across the peak

Typical spectral skew observed using quadrupole MS 
technology is shown here for diethyl phthalate

Elimination of spectral skew aids 
library identification

Consecutive sequence of mass ion fragmentation 
patterns for scans between 9.427 & 9.453 mins

9.453 mins

TIC and extracted ion chromatogram (mass 149)       
476 scans/sec obtained using conventional bench-top 

quadrupole MS

9.427 mins

9.440 mins



BenchTOF-dx: Summary

Whatever the field of application, BenchTOF-dx provides a state-of-the-art and highly reliable system 
which will extend the capabilities of any GCMS laboratory ...

•	 Ultimate sensitivity with full spectral information

•	 Uncompromised spectral quality and optimum resolution for multi-component mixtures

•	 Compatibility with high-speed, GC, GCxGC and conventional capillary GC

•	 Excellent linearity, stability, repeatability

… and with the robustness and ease of maintenance required by routine, high throughput laboratory 
environments.
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