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GC APCI Tandem Quadrupole System 
APGC Xevo TQ-XS 
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Source and Ion Chamber 
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How GC-APCI works 

  
Mass Analyzer GC Oven 

Corona discharge 
at needle creates plasma 

N2 make-up gas delivered 
through transfer line interior 

N2 meets GC eluent flow  
at transfer line tip 

Analyte Molecules are ionized after  
GC elution and directed to the mass analyzer 

With thanks to Paul Silcock  
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v2.0 GC-APCI Interface 
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v2.0 GC-APCI Interface 

 Also changed the tee piece design 
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v2.0 GC-APCI Interface Performance 

 With HTL at 380°C and GC carrier gas ramped up to 15mL/min 
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v2.0 GC-APCI Interface Performance 

 Comparison of Deca-BDE (209) 
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v2.0 GC-APCI Interface Performance 

 Evaluated dioxins and furans (EPA1613 CS3 standard) with a 

107 repeat acquisition (62 hour long) experiment 

OCDD OCDF 

Sample 1 Sample 107 
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Performance Evaluation 

 Started evaluation using a single component 2,3,7,8 TCDD 
sample (Supelco) diluted to various concentrations 

 

 Used to evaluate linearity of response and establish limit of 
detection and point of saturation 

 

 1.0µL injections on an 7890A GC, split/splitless injector 
operating in pulsed splitless mode 

 

 GC column was an DB-5MS 30m x 0.25mm x 0.25µm 

 

 Monitored the two primary isotope MRM transitions 

– 319.9 -> 256.9 

– 321.9 -> 258.9 



 12 

2,3,7,8 TCDD – 100fg injection 

Isotope Ratio = 96.2% 
Expect Ratio = 95.9%  
Ratio Error = 0.3% 
 
Signal to Noise =  5888:1 
[PtP using 10 peak widths of noise] 
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2,3,7,8 TCDD – 10fg injection 

Ratio Error = 1.8% 
 
Signal to Noise =  640:1 
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2,3,7,8 TCDD 

250ag 

100ag 

Blank 
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Limit of Detection 

 First method for evaluating LoD is by regression of the 

relationship between signal to noise and sample amount 

 

 Define the LoD as a signal to noise ratio of 3:1 

– Peak to peak noise 

– Over 10 peak widths 

– As defined in European dioxin and furan legislation* 

 

 Using n between 3 and 12 for injection amounts of 250ag, 

500ag, 1fg, 2.5fg, 5fg and 10fg 

*Commission Regulation (EU) 589/2014, laying down methods of sampling and analysis for 
the control of levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in certain foodstuffs. 



 16 

Limit of Detection 

LoD = 51 attograms  
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2,3,7,8 TCDD – 500ag Reproducibility 
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Linearity and dynamic range 

linearity within ±8% over the range of 100ag to 100pg 
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Isotope Ratio Accuracy 

100fg TCDD, 1030 injections over 21 days 
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Performance with calibration standard 

EPA1613 CS3 diluted 100:1 on 60m x 0.25mm x 0.25µm Zebron ZB-5MS 
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10fg 2,3,7,8 TCDD on 60m column 
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QA/QC ash extract - TCDD 

2,3,7,8 TCDD 

Sample from Hall Analytical, Manchester, UK 
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QA/QC ash extract 
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Comparison of HRMS (Sector) with 
APGC Xevo TQ-S 
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Soil Extracts 

 9.2fg 2,3,7,8 TCDD, isotope error +3.5% 

Sample from Penn State University, USA 

319.90 > 256.93 

321.89 > 258.93 
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Pork Fat Extract 

 HpCDF trace of pork fat extract 

Sample from LABERCA, France 

2.6fg of 1,2,3,4,6,7,8 HpCDF 
Isotope Ratio (223/270) = 0.826 
Expected Ratio = 0.799, Error = +3.4% 

409.78 > 346.82 

407.78 > 344.82 
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Conclusions 

 Xevo TQ-XS (tandem quadrupole) with APGC (GC-APCI) meets 

or exceeds performance requirements for analysis of dioxins in 

environmental matrices 

 

 Single instrument can be used for high sensitivity GC and LC 

MS/MS for coverage of a broader range of environmental 

matrices and analytes – dioxins/BFRs to PFAS’s/microcystins 
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Thank you for your time  

Questions? 


