The Supelco “dioxin prep system - florisil version” : a multi-layer silica gel column connected in series to an activated florisil micro-column for rapid determinations of pcdd/fs and pcbs in environmental samples
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In 2003, Supelco launched in the UK a new sample preparation kit for rapid clean-up of dioxins, namely polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans (PCDD/Fs). The so-called “Dioxin Prep System” was composed of a multi-layer silica gel column and of a dual-layer carbon cartridge connected in series. This system aimed at shortening considerably sample preparation time while maintaining high accuracy for performing PCDD/F analysis. Before this system became commercially available, Hall Analytical Laboratories and the Environment Department of Corus R, D and T (particularly its Trace Organic Analysis Laboratory) were invited by Supelco to evaluate it alongside their existing UKAS ISO 17025 accredited procedures. Results showed that the 'Dioxin Prep System' could significantly reduce the sample preparation time while maintaining high accuracy for performing the analysis of PCDD/Fs (2 days of sample pre-treatment vs. 3-4 days using a standard analytical procedure)1. 


In 2004, Corus and Hall Analytical agreed to collaborate with Supelco on the development of an enhanced version of the “Dioxin Prep System” that would allow fast analyses of polychlorinated biphenyls (PCBs) as well as PCDD/Fs. This new sample preparation kit is now composed of a multi-layer silica tube connected in series to a new designed micro-column packed with activated Florisil (1 g), which is provided for each sample in sealed ampoules. A vacuum manifold also provides a steady and efficient means to control the flow rate during the sample preparation. 


Analytical developments were carried out by both Corus UK and Hall Analytical to set up and validate an experimental procedure suitable for the analysis of PCDD/Fs and PCBs using the so-called "Dioxin Prep System - Florisil Version". This was achieved using synthetic standard and certified reference materials. The methodology involves an extraction of environmental samples using accelerated solvent extraction (Dionex ASE 200). Sample extracts are loaded onto the silica and Florisil columns connected in series. A waste fraction containing PCBs is eluted with n-hexane, whereas PCDD/Fs are retained on the activated Florisil adsorbent. PCDD/Fs are then eluted from the Florisil micro-column using dichloromethane and analysed by HRGC - HRMS. For PCBs, a final basic alumina chromatographic step is used to separate them from interfering compounds such as saturated hydrocarbons, that may have an adverse effect on the final HRMS analysis stage if present in significant concentrations in the samples2.

Both laboratories validated the methodology for the determination of the 17 toxic 2,3,7,8-PCDD/Fs and the 12 'dioxin-like' PCBs using a range of certified reference materials including soils, sediments, sewage sludge, fish tissue, stationary source emission samples, and intercalibration samples from Orebrö University. For all matrices, results were in very good agreement with the certified values and recoveries of 13C12-PCDD/F or PCB internal standards were typically within the range 70% to 100%. For both laboratories, the use of the Supelco Dioxin Prep System - Florisil Version resulted in a significantly quicker turn-around than standard US EPA methods. Therefore, when it becomes commercially available, this sample preparation kit could constitute one of the fastest analytical solutions for the sample preparation of PCDD/Fs and PCBs from environmental matrices.
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