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3. Results. Analytical.

1. Introduction
The main objective of LIFE DIOXDETECTOR project is the
application of a new analytical technique for the quantification of dioxins and furans, tracking PCDDs/PCDFs concentrations in air, soil and biota (vegetal) in the surroundings of a MSW
incinerator facility.
This study comprises a estimation of the most polluted areas
through a dispersión model, and a description of the new analytical technique for cuantification of PCDDs/PCDFs.

2. Materials & Methods
The dispersion model was carried out with the following tools: ADMS and SURFER.
Analysis of PCDD/PCDF with 2,3,7,8-chlorine substitution were
carried out by differential mobility analysis (DMA)/triple quadrupole
mass spectrometry (DMA analyzer designed by SEADM coupled
to API 3200 QTRAP) (FIGURE 1). Dioxins and furans were ionized
by APCI, detecting [M-Cl+O] ions with the typical chlorine isotopic
patterns.

Figure 1. Drawing of the device used. From the left to the right: Thermally controlled APCI ionization
chamber, SEADM’s DMA, interface and commercial triple quadupole mass spectrometer.

3. Results. Dispersion model.
Analyzing the dispersion maps obtained, it is observed that
in general, the direction of the plume dispersion is toward the predominant winds in the area (Southwest and Northeast).

The differential mobility analyzer separates molecular species within seconds, and the combination with MS allows sensitivities up to sub-picogram levels. This offers advantages over
capillary gas chromatography/mass spectrometry (GC/HRMS) for
PCDF/PCDD analysis (the required method by current legislation). While this method is characterized by time-consuming chromatographic separation of analytes (around 50 minutes), the
technique presented here allows faster analysis with similar sensitivities.
PCDDs and PCDFs are
perfectly separated by
DMA, giving each species
a characteristic peak at a
specific mobility. Together
with the mobility, the isotopic pattern allows the
proper
identification
(FIGURE 3).
The mobility of isomers is
almost equal. In these cases, separation of peak
mobilities can only be
reached through gaussian
deconvolution of the signal (FIGURE 4).

Figure 3. Mobility of 1,2,3,4,7,8-HxCDF (red peak) and 1,2,3,4,7,8-HxCDD
(blue peak) with the corresponding isotopic pattern of the m/z signal.

Figure 4. Mobility peaks of 1,2,3,4,7,8-HxCDD and 1,2,3,7,8,9-HxCDD.

Our previous results show that with this technique the limit of detection (LOD) for these compounds range from 0.1 to 2 ng/ml in
treated sample (TABLE1).
Species
1,2,3,4,7,8-HxCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,6,7,8-HpCDD
OcCDF
OcCDD

m/z
355.0
370.7
388.6
405.0
423.0
441.0

LOD (pg)
1.89
5.42
0.68
0.33
0.23
5.44

LOD (ng/ml)
0.70
2.01
0.25
0.12
0.09
2.02

Gain (c/pg)
5792
1355
6325
1943
4086
706

Table 1. Limit of detection and gain of different PCDDs and PCDFs.

The dispersion maps show
peak concentrations of the
-5
3
order of 10 pg/m , well
below the values considered for areas near an incenerator, as is the case

4. Conclusions
DMA-MS is a promising technique for PCDF/PCDD analysis
as it is able to carry out high speed analysis compared with traditional methods with the same sensitivities as those required by official methods.

(FIGURE 2).
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Figure 2. Dispersion map. X-Y axis in “m”. Color scale in “ng/m3”
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