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Abstract

Purpose: The analysis of brominated Dioxins and Furans are known to be challenging
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Programmed Temperature Vaporizing (PTV) Injector module is the best choice for this delay
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Methods: Brominated Dioxin and Furan standards were measured using a GC-HRMS 10009266 1 %9 TBrObF RM 64.85% — . — —
. . . . . . . i ven on/o n ransrer temperature
system equipped with a PTV Injector module following the concept of isotope dilution Data type Centroid 49573520 5 17 [13]C12-TBrCDF QM 100%
technique, analog to the EPA Method 1613 for Chlorinated Dioxins and Furans. All peistiyofock 02 [ o7 7aa 5 17 ) Cryogenics enable off Transfer time ! min
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instrument parameters especially the injector parameter were optimized towards the Sweep peak width Initial temperature o Cleaning rate e
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Results: In contrast of using a Split Spitless (SSL) injector for this type of analysis, a Measurefl-ock ratio r ? Ramp 01 rate * Clmin Cleaning time 20 min
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IntrOdUCtlon Table 3. MID Section 2, Penta Bromo Table 4. MID Section 3, Hexa Bromo : .
Dioxins are widespread environmental pollutants that can be found in air, products, soil Dioxin/Furan, (Start: 12 min, End: 17 min, Dioxin/Furan, (Start: 17 min, End: 25 min, Ramp 02 hold time ::'”
residues and wastewater, allowing them to easily enter the food chain and become the Cycle time: 1 s). Cycle time: 1.2 s). Ramp 03 rate * G/min
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(PCDDs) and polychlorinated dibenzofurans (PCDFs) being the main targets. However, |
there are also other halogenated dioxins existing such as the polybrominated 20160540 1 175 PeBrebF QM 100% 639.51500 1 214  HxBICDF RM 77.10%
dibenzodioxins (PBrDD) and polybrominated dibenzofurans (PBrDF) or even mixed 563.60340 1 175  PeBrCDF RM 97.28% 151380 1 214 HYBrCDE oM 1007 Results
halogenated dioxins, and furans substituted with both chlorine and bromine. The 573.64570 5 35 [13]C12-PeBrCDF QM 100% We demonstrate successful apolication of the PTV methodoloav for analvsis of
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challenges associated with the analysis of brominated dioxins. These compounds are T ——— " Ibenzodioxin and the octabromo-dibenzoturan could be measured down to the
. . . . . 0 : xBr % ~di -di I i
known to be less stable compared to chlorinated dioxins, especially in terms of 579.59830 1 175  PeBrCDD RM 97.28% Standard: The RF values for. tetrabr.omo dlbenzgfurans and h.exabrc?mo dibenzodioxin
temperature, with octabromo-dibenzodioxin and the octabromo-dibenzofuran being 580.64060 5 35  [13]C12-PeBrCDD QM 100% 659.50677 1 214  HxBrCDD RM 72.96% could be improved by selecting Ratio masses with less chemical noise on the mass trace
extremely thermolabile. This challenge can be addressed by using Programmed 50163850 5 35  [13C12.PeBrCDD  RM 97.26% 6675510 5 42 [13[C12-HxBICDD R 77.10% caused by PFK ions.
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Injector since PTV ensures a smooth transfer from the extract onto the analytical GC s —— B i E——
column, especially for the higher brominated dioxins/furans, and it reduces the thermal Table 5. MID Section 4, Hepta Bromo Table 6. MID Section 5, Octa Bromo . we | g i me
stress. Here we present an optimized workflow for the analysis of brominated dioxins Dioxin/Furan, (Start: 25 min, End: 33 min, Dioxin/Furan, (Start: 33 min, End: 40 min, 15 EZE;MGH;:’DF wis | ®12 Ratio Mass: e e
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EDF5407-1; CS3 PN: EDF5407-3 and CS5 PN: EDF5407-5). The data evaluation was > o] 13C120BrDF | »] 13C120BrDD A
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For native hexa-bromo dibenzodioxin, the ion C,,H,"°Br,8'Br,0, mass 659.50677 m/z ' - o N S

(72.96%) was used as Ratio ion due to elevated noise caused by PFK on the mass
trace of ion C12H2798r481Br202 mass 667.55110 m/z (77.10%). Figure 4. Chromatogram of native and 13C,, labeled standard of Octa-Bromo Dioxin and

Furan.
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Fi 1. DFS M tic Sector GC-HRMS led to two TRACE 1610 GCs. .. : i :
'gure aghetic sector coupied to two S Figure 5. Response Graph of Octa-Bromo Dioxin and Furan with a linear Fit plot.

Gas chromatograph and autosampler

All experiments were carried out on using a 5% Diphenyl / 95% Dimethylpolysiloxan
GC column. Detailed analytical setup for the TriPlus RSH Autosampler, the iConnect
PTV injector module, and the TRACE 1610 GC is listed in Tables 7 and 8.

Mass Spectrometer

Conclusions

= A robust routine instrument method could be defined using Thermo Scientific DFS
Magnetic Sector GC-HRMS in combination with an iConnect PTV injector module.

DFS Magnetic Sector GC-HRMS is operated in Electron Impact (El) ionization
mode set to 47 eV with an emission current of 1 mA and a source temperature of
270 °C. Full acceleration voltage of the instrument is 5 kV. The resolution is set to
10.000 at 5 % height and high boiling perfluoro kerosine (PFK) is used as a

reference gas. = Cross experiments using a Split Spitless (SSL) injector showed bad performance or

Table 7. Triplus RSH Aut I diC t PTV inject dul ter. . ; .
apie f. Trpius Htosampier and f-onhec injector modlle parameter no acceptable results at all with this type of injector.

All measurements are done in multi-ion detection (MID) mode and the acquisition
time is divided into 5 segments, one for each bromination degree starting from
tetra-bromo to octa-bromo (Figure 2 and Tables 1-6)

iConnect PTV injector module parameters

TriPlus RSH Autosampler parameters
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Injection mode Basic PTV mode Splitless o
Rapid mode disabled Temperature enable On 1 US EPA MethOd 161 3 revision B
Syringe volume 10 mL Temperature 150° C
Q"{%ESE_ZE_ZB L5 EiEZEnfs Needle length 57 mm Split flow 70 mL/min Trad e m a rkSII ice n S i n g
3 e 2mt e 2min © 2024 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the
; m Plunger strokes 3 Purge flow 5 mL/min property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified.
g B - Air and filling mode Custom Constant septum purge On This information is not intended to encourage use of these products in any manner
. e I Alr volume 3L Carrior mode Constant Flow that might infringe the intellectual property rights of others.
fﬁ w g I M “}L Filling Volume 2 mL Carrier flow 1.3 mL/min PO-003410-em-en-0924
0 o p i S i i e A—;mff}mi'n) B S S S S S S S Bottom sense enabled Vacuum compensation On
g Wait __Section 1__Secti0n 29 Section 3 B Section 4 Section 5 Height from bottom 0.3 mm Carrier gas saver enable on
Sample type Custom Carrier gas saver flow 20 mL/min i
Figure 2. Chromatogram of Br-Dioxin / Furans divided by 5 Multi lon Detection Sample pullup speed | L Jeeo Carrier gas saver time — Science at a scan
Segments' Delay after plunger strokes 1s Cyrogenics enable Off Scan the QR COde ol the
right with your mobile device
Viscosity delay Os Use evaporation phase No tO flnd OUt more about
Use cleaning phase ves Thermo Scientific Magnetic

Sector GC-HRMS.
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