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Introduction 

 
To serve as a QA/QC tool for dioxin analysis the Umeå University organises so-called 
intercalibration studies by sending ‘dioxin’ samples to colleagues in the field. This year this study 
was organised for the fourth time. Since the 3rd round1 soil/sediment/sludge samples are included 
in this study, which on request by the participants is now organised on a yearly basis. The first two 
rounds involved mostly incineration related samples. For the 4th round of this study a total of 59 
laboratories are participating, creating together with the parallel organised incineration study one 
of the largest studies in this field with a total of 75 participants. In this paper the preliminary 
results from the soil/sediment/sludge study are presented. 
 
 
Material and Methods 

 
The following samples were shipped to the participants: sample A harbour sediment, sample B an 
industrial sludge and sample C an extract from soil from an chlor-alkali production facility. 
Sample A and B were air dried before homogenisation using a planetary micro mill. The 
homogenised samples were packed in 10.5 and 14 ml glass vials. The extract was obtained by 
extracting the industrial soil with toluene using accelerated solvent extraction. This extract was 
diluted to 100 ml and 1 ml of this dilution was added to a glass ampoule. The glass ampoule was 
sealed in a flame and control weighted several times before shipment. The laboratories were asked 
to treat the samples as routine samples and use their standard procedures and spiking protocols. 
The participants were to report the 2,3,7,8-substituted PCDD/DFs, the total TEQ, the three planar 
PCBs (PCB #77, #126, #169) and as an option mono ortho PCBs which recently have been 
assigned an TEF value by the WHO2.  
 
 
Results and Discussion 

 

A total of 49 out of the 59 participants were able to report within the set deadline. The total TEQs 
and 2,3,7,8-substituted congeners were reported by all 49 reporting participants. The planar PCBs 
were reported by 33 of the 49 participants and 23 reported also the optional mono ortho PCBs. In 
general the reporting rate of over 80 % is a good result, another 5 participants reported after the 
deadline. 
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Figure 1. Harbour Sediment Sample A, PCDD/DF results in ng TEQ/g. The average of all results 

is represented by the straight line, one time the standard deviation (SD) by the dotted line.  

Figure 2 Industrial Sludge Sample B, PCDD/DF results in ng TEQ/g. The average of all results is 

represented by the straight line, one time the standard deviation (SD) by the dotted line.  
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PCDD/DF TEQ Extract C
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Figure 3 Industrial Soil Extract C, PCDD/DF results in ng TEQ/ampoule. The straight line 

represents the average of all results, one standard deviation (SD) by the dotted line.  

 
 
The results for the harbour sediment are shown in Figure 1. This sample contained only low 
concentrations of PCDD/DFs (0.03 ng/g) but despite this there is good agreement between most of 
the laboratories with a RSD of only 34% between the 49 reporting participants. This RSD is about 
the same (35%) for the highly contaminated industrial sludge with an average concentration of 6.0 
ng TEQ/g. The results of the analysis of the extract of contaminated industrial soil were even 
better with a RDS of less than 20 % when one extreme outlier was omitted from the data. 
  
In conclusion can be stated that surprisingly good agreement existed between the majority of the 
laboratories performing dioxin analysis in sediment/soil/sludge samples. Studying the results in 
more detail by evaluating the congener specific data behind the TEQ values will give us further in 
sight in the analytical problems and so further improve the analytical quality of dioxin analysis. 
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