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Thermo Scientific™ DFS™ Magnetic Sector GC-HRMS 

Discover the Gold Standard for 
Dioxin Analysis 



The world leader in serving science 

Heinz Mehlmann, Dirk Krumwiede 

Latest News and Updates on DFS Magnetic Sector GC-
HRMS  
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• Projects we are currently working on. 
 

• Software 
• Instrument Control 
• Target Quan 

 
• DualData XL  

• Additional Features 
 

Thermo Scientific DFS DualDataXL Magnetic Sector GC-HRMS 
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• Improved MID process, faster section (window) changeover  
• Smart MID  
• Sequence Parameter logging.  
• Function buttons. 
• Automatic Resolution Setting. 

 
 
 
 
 
 

Instrument Software 
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MID (Multi Ion Detection) 

• Example MID Sections 
 
 
 

• Section for Tetra DF and Penta- , Hexa- PCBs 
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Locking is the critical step 
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• Standard Locking Process 

Smart Locking 

elc. jump 

Ref. 
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• Standard Locking Process 
 

Smart Locking 

Oven temperature high 
Sample & Matrix 

• High chance of matrix interferance 
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• Matrix can disturb the Locking Process 

Smart Locking 
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• Smart Locking Process 
• Determination of the calibration paramaters are done before injection. 
• Low chance of matrix interferance during calibration determination. 

 

Smart Locking 

Oven temperature low 
No Sample & Matrix 

ECORR, EDACGain,EDACZero values 

Oven temperature high 
Sample & Matrix 
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• Locking during the measurement based on predefined parameters 
• Matrixeffects does not effect the calibration process during the run. 

Smart Locking 
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Targetquan for DFS Magnetic Sector GC-HRMS: Overview 

New Key features in TQ-DFS Magnetic Sector GC-HRMS: 
 
• New Tab and features for overview table view 

 
• Ability to process active (unfinished) sequences 

 
• Changes for Noise determination and Detection/Quantitation 

Limit 
 

• New Parameters for the different TEF and TEQ Systems with 
corresponding upper, medium  and lower bound values 
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TargetQuan for DFS Magnetic Sector GC-HRMS: New tab and 
functions for Overview 

• TargetQuan for DFS Magnetic Sector GC-HRMS 
 

 
• Overview function was moved to a new Tab 

 
 
 

• New filter function for recovery standards, internal standards and native 
compounds 

• A graph view was added 
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TargetQuan for DFS Magnetic Sector GC-HRMS: New tab and 
functions for Overview 

Displays the Retention times from all Internal Standards of all  samples (unknowns) in a sequence 

 
• Table view: 

Selected 
Parameter: 
Quantitation Mass 
Retention times 
Selected Sample 
Type Filter: 
Unkowns 
Selected Entry 
Type Filter: 
Internal standards 
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TargetQuan for DFS Magnetic Sector GC-HRMS: New tab and 
functions for Overview 

Displays the Quantitation Mass Area from the Recovery standards of Samples and Standards  in a sequence 

 
• Table view: 

Selected 
Parameter: 
Quantitation Mass 
Area 
Selected Sample 
Type Filter: 
Unkowns and 
Standards 
Selected Entry Type 
Filter: 
Recovery 
Standards 

• Graph view: 
Results of Recovery 
Standards 
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TargetQuan for DFS Magnetic Sector GC-HRMS: Processing of 
unfinished Sequences 

• Rescan function : 

 
 
 
 
 
• Additional raw files are added 

to the TQ sequence has been 
measured 

• New entries can be 
processed 

• Note: Integration, etc. of 
previous processed entries 
are not changed 

• Evaluation of calibration could 
be carried out 
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TargetQuan for DFS Magnetic Sector GC-HRMS: New Parameters for 
Noise and Quantitation Limit  

• New Parameters: 
• Quantitation limit 
• Quantitation limit factor 
• Sigma factor for Noise 
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TargetQuan for DFS Magnetic Sector GC-HRMS: New Noise 
Determination Features 

• Noise Determination Methods 
• Automatic noise determination (algorithm is applied on 

the complete time range of measured mass trace, 
default method) 
New: 

• Automatic noise determination with pre-selected time 
range (for example 1 to 0.5 minutes before the peak) 

• Manual noise range determination by selection of a 
time range in the chromatogram with the mouse 
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TargetQuan for DFS Magnetic Sector GC-HRMS: New Noise 
Determination Features 

Automatic Noise determination with pre-selected time range 
 

• User defined Noise 
Range for every entry: 
 

• Noise Range 
Quantitation Mass 

• Noise Range Ratio 
Mass 

• In this example the 
defined range is 1 
minute to 0.5 minutes 
before the Peak 

• Range is displayed in 
the chromatograms 
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TargetQuan for DFS Magnetic Sector GC-HRMS: New Noise 
Features 

• Predefined Noise range ( -1 min to -0.5 min) displayed in the 
chromatograms Example: TCDF and TCDD: 
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TargetQuan for DFS Magnetic Sector GC-HRMS: New Noise 
Features 

Manually selected time range for noise determination 
 

 
 

• Noise time range of Quan 
Mass and Ratio Mass are 
independent 

• Ranges can be drawn where 
the most characteristic noise 
can be found 
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TargetQuan for DFS Magnetic Sector GC-HRMS: Additional TEF 
and TEQ Factors 

New Parameters in TargetQuan: 
• Additional TEF factors: 

• TEF 97: TEF WHO 1997 values 
• TEF 05: TEF WHO 2005 values 
• TEF Cust: for example TEF Nato values 

  
• Corresponding TEQ values: 

For example: 
• TEQ 05 
• Upper Bound WHO TEQ 05 
• Medium Bound WHO TEQ 05 
• Lower Bound WHO TEQ 05 
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TargetQuan for DFS Magnetic Sector GC-HRMS: Additional TEF 
and TEQ Factors 

Calculation of upper, middle and lower bound TEQ for the TEF 
system required by the method 
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TargetQuan for DFS Magnetic Sector GC-HRMS: Additional TEF 
and TEQ Factors 

Calculation and Comparison of Upper Bound TEQs for different TEF Systems 
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• Column exchange 
without venting.  

• Independent 
makeup- and 
column flow 
regulation. 

• Dual column per 
GC setup using 5 
port wafer. 
 
 
 

Dual Data XL: additional Features 
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What is DFS Magnetic Sector GC-HRMS DualData XL ? 

Standard DFS 

16 in 12 hour shift 

DFS DualData XL 
32 in 12 hour shift 

• Productivity: up to 2 times the number of samples in the same timeframe. 
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DFS DualData XL: Background & Basic Idea 

first peak 
(accroding to EPA method after 20 min.) 

last peak 
(ocdd) 

section of analytical interest wasted time wasted time 

• Targeted Application: Dioxins/Furans following EPA 1613 
• The first and last peak of a chromatogram defines the time 

section of analytical intrest. 
 

Chromatogram of a typical Dioxin run on a 60 meter column 
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GC 1 

GC 2 

GC 1 

GC 2 

Sequence timescale in standard mode 

Sequence timescale with DualData XL Option 

sample 1 

sample 2 

sample 3 

sample 1 

sample 2 

sample 3 

sample 4 

sample 5 

sample  

waiting Time 

waiting Time 

waiting Time 

Comparison: Standard DFS Magnetic Sector GC-HRMS vs. DFS 
Magnetic Sector GC-HRMS DualData XL 
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Hardware: DFS Magnetic Sector GC-HRMS with 2 Trace 1310 GC & 1 
RSH Autosampler 

• Standard Dual GC DFS 
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Hardware: DualData XL modules & MCD in each GC 

• DFS Magnetic Sector GC-HRMS DualData XL GC-HRMS 
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MCD: 
Multi channel Device 

Hardware: DualData XL modules, MCD & Carrier Gas module  
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DFS DualData XL: Micro Chanel Device Wafer 

Ø 25mm 
 

Vacuum 

Column in 

He 

Column out 

• Easy installation of capillaries 
• Completly leaktight 
• No deadvolume, perfect peakshapes 
• Additional benefit: change column without venting DFS Source. 
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OFF OFF ON ON 

DFS 

GC1 GC 2 

 
   

DFS 

OFF OFF ON ON 

GC1 GC 2 

 
   

• A: Acquisition GC1 
• GC1 into MS 
• GC2 into waste 

 
 
 
 

• B: Acquisition GC2 
• GC2 into MS 
• GC1 into waste 

 
 

Alternating Flow switching with both GCs 
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• DualData XL = 2 x GC-HRMS Systems (2 Devices) 
• Each device with with individual GC, Autosampler and MS settings. 

 
  

DFS DualData XL Software 
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• Automatically calculation of all timing events based on MS and GC method. 
 

• Example: 
• Staggered Injection 
• Starting GC1 

DFS DualData XL Software: Workflow 
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Beta Tester results: DFS DualData XL method 

• With the standard method 
of the Lab: 

• Increase in efficiency 63 % 
 

• Efficiency could be 
increased  by further 
method optimization up to 
aprox. 88% 
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• Optimized method example: 
• GC 1& GC 2: GC = 43 min, MID =21 min 

•  Increase in efficiency aprox. 100% 
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DFS DualData XL Software: Flexibility 

• Example: no Hardware change necessary when no wafer is installed. 
• GC column direct installed. 

MCD installed...  ... no MCD is installed...  
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• Create different experiments with a few clicks.  
 

• Single method GC1 
 
 
 

• Single method GC2 
 
 
 

• Manually Injection GC1 
 
 
 

• Manually Injection GC2 
  

 

DFS DualData XL Software: Methods 
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Aux Carriers Controller 

DualData XL Carrier Gas module  

MCD 

Injector DD Module 

Transfereline 

Injector 

MCD Transfereline 

DD Module 

Source Housing 

GC 1 GC 2 DFS 
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Injector 

Vacuum Helium 

He Flow 
Controller 

MCD wafer 

Column 

to DFS 

OFF OFF 
Purge 

Hardware: Carrier Gas module  
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MCD wafer 

Injector 

Vacuum Helium 

Purge 

Column 

ON ON 

He Flow 
Controller 

Hardware: Carrier Gas module  

to DFS 

DFS Source  

• Valves ON:  the ionsource pressure is independent from the column flow.  
• It only depends on the makeup gas flow. 
• The makeup gas can be far lower than the columnflow. 
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DFS DualData XL: Dynamic Flow Switching System 

• Ion source pressure with different valve position and makup gas flows 

Both Valves OFF 
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Both Valves ON 

0.2 ml/min He 

0.4 ml/min He 

0.6 ml/min He 

0.8 ml/min He 

1.0 ml/min He 

1.2 ml/min He 

1.4 ml/min He 

1.6 ml/min He 

Makeup Gas Flow 

Ion source Pressure Profile with different gas flow rates delivered from the auxiliary gas module.  
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DFS 

OFF OFF ON ON 

GC1 GC 2 
 
   

 
• Within a sequence one column is always guided to the vacuum. 
• The total flow load into the Ion Source is therefore makeup gas plus only one column 

flow.  
 

• Example: 
• Column GC1: 1.0 ml/min 
• Column GC1: 1.0 ml/min 
• Makeup Flow: 0.3 ml/min 
• He into DFS: 1.3 ml/min 

 
 

• It is also possible to run DualData with different column flows per GC.  
 

Alternating Flow switching with reduced Makeup Gasflow 

1.0 ml/min 1.0 ml/min 0.3 ml/min 1.0 ml/min 
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DFS DualData XL: New Micro Chanel Device Wafer  
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DFS DualData XL: 5 Port Micro Chanel Device Wafer  
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Injector Column Type Dimentions 

GC 1 Column A SSL DB5 MS 30m x 0.25mm 0.1um PBDEs 

GC 1 Column B PTV TR-PCB 8 MS 50m x 0.25mm 0.25um PCBs 

GC 2 Column A PTV VF5 MS 10m x 0.15mm 0.15um BDE 209 

GC 2 Column B SSL TR-Dioxin 60m x 0.25mm 0.25um PCDD/F 

DFS DualData XL: 5 Port Micro Chanel Device Wafer  

• Setup Example using two 5 Port MCDs  
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• Increase of sample thoughput. 
• Faster results 
• Full Flexibility like standard dual GC DFS Magnetic Sector GC-HRMS. 

• Different Applications per GC (eg. GC1 Dioxin; GC2 BFRs etc.) 
• Easy installation of capillaries 
• Completly leaktight 
• No deadvolume, perfect peakshapes 
• MCD technology proven in routine. 

 
• Additional benefit:  

• Fast change column without venting DFS Magnetic Sector GC-HRMS 
Source. 

• Condition one column while you measure on the other. 
• Less dirt into the Ion Source. 
 

DualData XL Conclusions 
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Thermo Scientific DFS Magnetic Sector GC-HRMS 

Discover the Gold Standard for 
Dioxin Analysis 
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