TRACKING POLYCHLORINATED DIBENZODIOXIN (PCDD)
and FURAN (PCDF) CONCENTRATIONS WITHIN THE
ENVIRONMENT SURROUNDING INCINERATION FACILITIES
USING ATMOSPHERIC PRESSURE PHOTOIONIZATIONMASS SPECTROMETRY (APPI-MS)
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INTRODUCTION

RESULTS

Polychlorinated Dibenzodioxins (PCDD) and Furans (PCDF) are classes of highly toxic
combustion byproducts that must be routinely monitored in order to avoid widespread environmental contamination events. Due to their particularly low polarity,
the ionization efficiency for these analytes using traditional methods such as ESI and
APCI is typically quite poor.

Graph 1 shows the limit of detection
of every compound analysed. With
one exception, the limit of detection
using the technology presented is
lower than ones obtained by
NDDAMN1 according to EPA Method
2
3
1613 and CE Nº1883/2006 .

LIFE DIOXDETECTOR is a project financed by LIFE program and its main objective is
the application of a new analytical technique for the quantification of dioxin, tracking
PCDDs/PCDFs concentrations in air, soil and biota (vegetal) at the surroundings of a
MSW incinerator facility.

Graph 1. Limit of detection in picograms for dioxins and furans with
fast analysis APPI-MS2 (blue) and with the methods used for the
National Dioxin Air Monitoring (red)
Table 1. Results of one Air, Soil and Biota sample.
Results in TEQ picograms per sample.

This study evaluates the performance of a novel low-flow Atmospheric Pressure Photoionization (APPI) source as an alternative ionization method for the trace determination of PCDDs and PCDFs using fast MS workflows.

ANALYSIS APPI/MS

Table 1 shows the result in pictograms TEQ
of one of the collected samples over air, soil
and biota.
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Pre-treated sample was infused at 2 µL/min into a nebulizer heated at 400ºC, in order to evaporate effectively the dioxin and furan´s sample.

Figure 1. SEADM´s APPI ionization
source coupled to AB Sciex´s Qtrap
3200 mass spectrometer

Sample vapours enters the APPI ionization source and are
ionized in a electric field free region according to the next
ionization mechanism: [M-Cl+O]-. After the ionization region, the ions are pushed into the mass spectrometer by an
electric field between the ionization source block and the
MS curtain plate. [M-Cl+O]- ions are analysed in multi reaction monitoring negative mode (MRM-), so the precursor
ion is selected in the first quadrupole 1, fragmented in the
second one, loosing a Cl, HCl or 2COCl fragment. The resulting product ion is measured in the third quadrupole and
detected by the MS ion detector.

CONCLUSIONS
The technology presented applied to the detection of dioxins and furans allows
limits of detection in the order of 1 picogram, in a fast and reliable way, minimizing considerably operational times and costs, with respect other technologies available. The limit of detection can be easily improved using a more sensitive mass spectrometer since the background in the analysis cannel is very low.
The APPI developed by SEADM allows ionizing polar and non polar compounds
with high efficiency and repeatability .
APPI-MS2 technology is easily transferable to any laboratory of atmospheric
analysis, with the only requirement of having a triple quadrupole mass spectrometer or a DMA-TQ MS for an improved signal to noise ratio.
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Figure 2. Sample analysis diagram. Sample infusion, vaporization, ionization and MS2 analysis

The limit of detection is between 0.15 and 1.4 pg depending on the compound and is
shown in graph 1.
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