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Abstract 
A study was proposed to simultaneously monitor all 209 PCB congeners in various matrices. A state of the art 
DFS HRGC-HRMS coupled with a newly developed SGE column were employed in achieving lower detection 
limits and better chromatographic separation. The results indicated detection limits for tissue samples were 1~10 
ng/kg (ppt), 10 pg/L for water samples. A total of one hundred & eighty nine peaks were resolved, consisting of 
172 individual congeners and 17 coelutions. 
 
Introduction 
Environmental samples, especially tissue, do not give results that resemble Aroclors, therefore they are difficult 
to quantify based on traditional methods1. Hence, congener speciation has to be achieved to fulfill various 
analysis requests. The study was carried out using U.S. EPA Method 1668B2 as our reference. 
 
Materials and Methods 
HRGC-HRMS congener specific method uses 27 internal standards (13C12-labelled congeners) which are: all 
twelve dioxin-like PCBs (dlPCBs), first and last elute congener in each level of chlorination (LOC); three 13C12-
labelled clean-up standards and five 13C12-labelled recovery standards. A six point (0.2~2000 ng/mL) calibration 
was created for the quantification of dlPCBs and LOC PCBs. A single point calibration was used for all 
remaining PCB congeners. 
 
A newly developed SGE GC column was adopted for better congener chromatographic separation in our study. 
SGE HT8 PCB, 8% phenyl (equiv.) polycarborane-siloxane, 60m , 0.25mm i.d., 0.15um film thickness.   
A Thermo DFS HRMS with dual Thermo Trace GCs with split/splitless injection was used with the following 
conditions: Initial temp 90 oC for 1 min, ramp 20 oC/min  to 190 oC, then ramp 1.5 oC/min  to 250 oC and ramp 
4.0 oC/min  to 300 oC for 4.2 mins. 
 
Results and Discussion 
Fig. 1 demonstrates from mono- to deca-CBs, 189 out of 209 PCB congeners or congener pairs were resolved. 
Table 1 lists the retention time of the congener peaks in this study.   All dioxin-like PCBs were resolved from 
other congeners in the given level of chlorination.  PCB105 has shoulder separation from PCB127, however the 
latter is a rarely occurring congener.  PCB110 gives a fragment ion (M-Cl) that resolves from PCB081, however 
high concentrations of PCB110 in environmental samples may mask the low concentrations usually found for 
PCB081. 
 
Fig.2 shows excellent sensitivity of 0.2 pg/μL PCB Std solution on DFS HRMS. Fig.3 (a)(b)(c) indicates better 
chromatographic resolution with SGE HT8 PCB column. The combination of the SGE column resolution and 
DFS HRMS sensitivity allows for a more dilute (200 μL) final sample volume.  This leads to less environmental 
matrix effects, thus increasing the system stability and ultimately sample throughput.  Fig.4 (a)(b) demonstrates 
the results from a fish tissue sample. During the course of six weeks, and over 250 injections of fish extracts, the 
column maintained its chromatographic resolution.  Fig.5 (a)(b)(c) shows the results from serum samples.   
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Table 1  The retention time of the congeners peaks in this study 
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Fig. 1 Mono- to deca-CBs 

 

 

 

 

 

 

 

 

 

Fig. 2(a) PCB CS-Lo Std at 0.2 pg/uL 
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Fig. 2(b) 6 point calibration results at 0.2 ~2000 ng/mL 

 

 

 

Fig.3 (a)(b)(c) Chromatographic resolution with SGE HT8 PCB column 
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Fig. 3c 
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Fig.4 (a)(b) The results from fish tissue sample 

Fig. 4a 

Fig. 4b 

Vol. 71, 2009 / Organohalogen Compounds   page 001218



 

 

 

Fig.5 (a)(b)(c) The results from a serum sample 

Fig.5 (a) tetra-PCBs 

Fig.5 (b) penta-PCBs 

Fig.5 (c) hexa-PCBs 
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