
Application Note #281753 
A Complete Solution for the 
Analysis of Volatile Organic 
Compounds (VOCs) in Water

The Scion SQ single quadrupole mass spectrometer, in com-
bination with the Tekmar Atomx™ automated purge-and-trap 
sample concentrator, demonstrates excellent performance 
for routine analysis of volatile organic chemicals (VOCs) in 
drinking water.  The Scion SQ’s high sensitivity, scan speed, 
and easy to use software are distinct advantages enabling 
laboratories to easily meet and/or exceed EPA Method 524.3 
requirements.

Introduction

Demand for lower detection limits of volatile organic com-
pounds in drinking water requires the use of a mixed mode 
GC/MS analysis, i.e. simultaneous full scan and selected ion 
monitoring (SIM) for low-level quantitation.   USEPA Method 
524.3 requires a full scan analysis in addition to SIM for 
specified target analytes. 

The Bruker Scion SQ has a unique feature known as Com-
pound Based Scanning (CBS) for easy automated setup and 
optimization of complex mixed mode methods.  CBS makes 
use of libraries that store all the essential information about 
a compound, such as retention time, time window, qualifier 
and quantifier ions.  Compounds are loaded directly into a 
method, scan times are optimized, and data acquisition and 
processing tables are synchronized.  Managing large num-
bers of SIMs in mixed mode is easy.

Experimental 
 
The Bruker Scion SQ was set up with a Tekmar Atomx™ 
purge-and-trap sample concentrator to achieve a highly auto-
mated and robust solution for VOC analysis.

The purge-and trap and GC parameters are listed in Tables 
1a-c.  The purge-and-trap conditions for drinking water come 
factory installed on the Atomx.   A split ratio of 1:100 was 
used on the gas chromatographic inlet along with a Bruker 
BR-624 ms column (20 m x 0.25 mm x 1.0 um). 
 

Tekmar Atomx conditions.

GC oven program.

Table 1a

Table 1b

Variable Value Variable Value

Valve Oven Temp. 150°C Sample Preheat Time 1.00 min.

Transfer Line Temp. 150°C Preheat Temp. 40°C

Sample Mount Temp. 60°C Purge Time 11.00 min.

Condenser Ready Temp. 40°C Purge Flow 40 mL/min

Condenser Purge Temp. 20°C Dry Purge Time 0.00 min.

Pre-purge Flow 40 mL/min. Desorb Preheat Temp 245°C

GC Start Start of Desorb Desorb Time 1.00 min.

Bake Time 7.00 min. Desorb Temp 250°C

Bake Temp. 260°C Desrob Flow 100 mL/min.

Bake Flow 300 mL/min. Condenser Bake Temp. 200°C

Oven Rate Hold Total

Temperature, °C °C/min (min) (min)

35.0 0.00 2.00 2.00

170.0 10.00 0.00 15.50

240.0 50.00 1.00 17.90

The Scion SQ has a unique feature known as Compound 
Based Scanning (CBS) for easy automated setup and opti-
mization of complex mixed mode methods. CBS makes use 
of libraries that store all the essential information about a 
compound, such as retention time, time window, qualifier and 
quantifier ions. Compounds are loaded directly into a method, 
scan times are optimized, and data acquisition and processing 
tables are synchronized. Managing large numbers of SIMs in 
mixed mode is easy.

The Scion SQ was set up with a Tekmar Atomx™ purge-and-
trap sample concentrator to achieve a highly automated and 
robust solution for VOC analysis.

The purge-and trap and GC parameters are listed in Tables 
1a-c. The purge-and-trap conditions for drinking water come 
factory installed on the Atomx. A split ratio of 1:100 was used 
on the gas chromatographic inlet along with a BR-624 ms 
column (20 m x 0.25 mm x 1.0 um).



Calibration standards were prepared at 0.1, 0.5, 1, 2, 5, 10, 20, 
and 40 ppb with the method preservative.  Standards at lower 
concentrations were required for SIM, typically in the range of 
5-100 ppt.  A 5 mL sample size was used for the analysis as 
required by the method. 

Results

The Scion SQ was tuned to meet method requirements for 
spectral resolution for Bromofluorobenzene (BFB-Fig. 1) using 
target ion ratio tuning that is built directly into the software. 
 
Using CBS, a mixed-mode method was created by loading 
the compounds from a library containing all of the associated 
SIM ions.  A Compound Graph was created, based upon the 
retention time and retention time window.  CBS optimizes the 
placement of the SIM ions throughout the run for maximum 
sensitivity and optimal dwell times.  As can be seen from 
Figure 2 below, the full scan segment is also shown in the 
Compound Graph.  
 
A calibration range from 0.1 to 40 ppb was used for routine 
quantitative analysis for all target analytes.  Average calibra-
tion percent RSD and correlation coefficient for Method 524.3 
analytes were 7.35% and 0.9991 respectively.  Example 
curve for Bromochloromethane shown in Figure 3.  Table 2 
has calibration statistics for select compounds in the method. 
 

Figure 1

Bromochloromethane calibration curve 0.5-40 ppb full Scan.

Figure 3

Figure 1

SIM analysis during full scan acquisition for DBCP.  SIM provides 
excellent sensitivity for ions m/z 75 and m/z 155 at 100 ppt.

Figure 4

TIC (full scan) for top trace, SIM ions m/z 75, 77, and 110 in bottom 
trace for 1,2,3-Trichloropropane at 5 ppt.

Figure 5

Figure 1

Compound Graph for mixed-mode analysis. Total scan time is repre-
sented by a bar graph on the top of the chart.

Figure 2

Figure 1

Bromofluorobenzene (BFB) Tuning Criteria after Tune-to-Target.

Figure 1



Figure 1

Calibration statistics for select VOCs by EPA 524.3 on Scion SQ.

Table 2 Method detection limits (MDLs) in Tables 3a and 3b were 
obtained by perfroming seven replicate injections and using 
the following equation from Section 9.2.6 of EPA Method 
524.3:

DL = S x t(n-1,1-α = 0.99)

Where t(n-1,1-α = 0.99) = Student’s t value for the 99% 
confidence level with n-1 degrees of freedom (for seven 
replicate determinations, the Student’s t value is 3.143 at a 
99% confidence level), n = number of replicates, and S = 
standard deviation of replicate analyses.

Figure 1Table 3a



For research use only. Not for use in diagnostic procedures.
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1,2-Dibromoethane (EDB), 1,2-Dibromo-3-chloropropane 
(DBCP), and 1,2,3-trichloropropane were quantitated in 
SIM mode.  Figure 4 shows a DBCP analysis for a 100 ppt 
standard.  Extraction of select ions from the TIC result in 
more noise and higher detection limits when compared to 
the SIM trace. 

1,2,3-Trichloropropane was easily detected at 5 ppt in SIM 
during mixed-mode acquisition (Figure 5).  1,2,3-Trichlopro-
propane (TCP) requires very low detection limits because it 
is suspected to be a human carcinogen and is used widely 
as a chemical intermediate in polymer production and 
extraction solvents. 
 

Figure 1Table 3a Reporting of the samples and quality control is the final step 
that must be completed by the lab.  Bruker offers Enviro-
Pro™, a Microsoft Access database that will generate all of 
the required reports for EPA Method 524, as well as several 
other methods.  Example reports are tune criteria, method 
detection limit calculations, initial calibration reports, and 
continuing calibration checks.  There are several graphic 
options available for printing chromatograms and target 
compounds, as well as unknown peaks (non-target ana-
lytes).

Conclusions

The Tekmar Atomx purge-and-trap sample concentrator 
with the Scion SQ is a total solution for EPA VOC methods.  
Method set-up for full scan and scan/SIM experiments 
is easy with unique CBS software.  Performance of the 
system is excellent and exceeds the requirements of EPA 
method 524.3.
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Figure 6

Reporting of the samples and quality control is the final step 
that must be completed by the lab. Scion offers EnviroPro™, 
a Microsoft Access database that will generate all of the 
required reports for EPA Method 524, as well as several other 
methods. Example reports are tune criteria, method detection 
limit calculations, initial calibration reports, and continuing 
calibration checks. There are several graphic options available 
for printing chromatograms and target compounds, as well as 
unknown peaks (non-target analytes).

The EnviroPro™ software package for environmental methods in 
Microsoft Access 2010.
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Data and results are critical to your 
laboratory’s operation. CompassCDS 
provides the security to ensure the 
integrity of your results, regardless of 
industry or laboratory size. CompassCDS 

has a full set of access control and audit trail features to 
identify and limit who may operate chromatographs and 
manipulate data. 

CompassCDS tracks all changes to methods and results 
through audit trails embedded in these files and can 
even protect your data from Windows®  Explorer® 
to prevent files from being accidentally removed or 
deleted. 

Summary Reports 

Summary reports use results from any number of 
chromatograms, taken in a single sequence or over 
the past months, and calculate averages and standard 
deviations. Summary reports can also plot trends in 
data, detecting and flagging changes in chromatogra-
phic systems before these changes can compromise 
operation.

Comprehensive 
Security Options
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