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. . . . To evaluate the quantitative performance of the TSQ Quantum XLS Ultra when The QC performance was reflected in the real sample batches with generally very
Purpose.: To demonstrate a total workflow solution for extraction of dioxins and furans Oven Temperature 175°C . 303.90> 240,84 [\ ﬂ 351.90> 267.63 applied to analytical quality control samples, data was taken and compared with that good agreement in results between the GC-MS/MS and GC-HRMS approach. Larger
from environmental samples. Pressure 1500 psi 1007 g 3270 rrager  |RT 3730 obtained on currently implemented GC-HRMS systems (see Figure 4). These quality deviations in calculated value were reported for incinerator fly ash samples,
Methods: Extraction of dioxins and furans was automated by using the Thermo _ _ /\ [\ RT: 36,63 j\ control samples included certified reference materials (CRMs) for sediments SETOC particularly for the lower chlorinated PCDFs. These differences are thought to arise
Scientific™ Dionex™ 350 Accelerated Solvent Extractor. Analysis was performed using Oven Heat up Time 8 minutes e . SRR - —— e 738 and CRM 490 incinerator fly ash. These were all processed through the entire from selectivity differences in the two techniques. The GC-MS/MS result remained
the Thermo Scientific™ TSQ Quantum XLS Ultra™ GC-MS/MS system. Static Time 5 minutes J\ o A o method procedure which included accelerated sample extraction. All of the compound valid within the quality control criteria specified within the methodology. SRM
: _ 33194 > 267 97 %7 90> 303,93 recovery QC criteria specified in U.S. EPA 1613 and EN1948 were satisfied. This chromatograms for TCDDs in three different routine environmental sample types are

Results: Us_e_of the Dionex 350 .ASE system a_md TSQ Quan_tum X!_S_Ultra GC-MS/MS Static Cycles 1 100- RT: 3331 1 RT: 37 50 gave confidence that the extraction yielded high recoveries throughout the study. given in Figure 6. These include both quantifying and confirming SRM transitions. The
yields an efficient wgrkflow solution for extraction and analysis of dioxins and furans Rinse Volume 50% [\ selective detection of the highly significant 2,3,7.8-TCDD congener was achievable in
from a range of environmental samples. _ _ AN I o D CRM 490 is a highly contaminated incinerator fly ash. This type of sample and level of all samples.

_ Nitrogen Purge Time 240 seconds PhWOEE MO W00 g6 W0 SE W e 0 a8e contamination allows for a great opportunity for interference to occur. The MS/MS Fiy Aol A —— o
||’]tr0 d uction Extraction Solvent Toluene T B — system measured consistently higher concentrations for TCDD/F and some penta 100 321.89> 256,83 1 45 321.89> 25893 . 321.89> 25898

o BB meen 1 mmn _ — and hexa furans. This was indeed closer to the true CRM consensus value, so the QC ) | 33,00

The measurement of PCDD/Fs in the environment is a widespread activity carried out [\ j\ o J ART: B j\ check passed. E SRR 24781000
by many regulatory agencies globally. The chronic toxicity of these compounds to GC-MS Measurement and Data Processing a0 82 66 | 40778 > 344 82 44176 > 37880 . _ _ % RT. 3331 i 2,3%3?-)2@390
humans and wildlife at extremely low concentrations requires that the techniques used 40, RT4ios  |RT4216 RT: 417 SETOC 738 is a sediment CRM sample that is much lower level CRM and had good 2 93,

agreement in the calculated concentrations between the GC-MS/MS and HRMS data.
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The GC-MS/MS measurements were performed using a Thermo Scientific™ R A

UltraFast TRACE™ GC Ultra Configuration coupled to a TSQ Quantum XLS Ultra .

in determination must be both sensitive and selective enough to allow high confidence

L. . . . X 3738231086
results. This is especially true when measuring background levels in environmental
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matrices, such as soil and sediment or byproducts from waste incineration processes. GC-MS/MS system with quantitation performed using Thermo Scientific™ e e The GC-MS/MS data on these three types of QC sample all fell within acceptable 0 ' i '
TargetQuan 3 software. Tables 2 and 3 show the instrument parameters used. : S 0378536081 5774530477 performance limits for the current methodology suggesting that the selectivity and - e \ Ll T S ] DA peresss
Traditionally high resolution magnetic sector GC-MS (GC-HRMS) instrumentation has 1007 quantitative performance of the technique is applicable for reporting PCDD/F data in - RT: 32.15 RT. 33.11

the routine environmental lab.
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Fechnlque. In_ recent years, there has bc_een more interest in GC triple-quadrupole _ Table 2: GC Conditions Table 3;: Mass Spec i P o TR R B i - |
instrumentation for this purpose, especially in the area of food safety control.2? For this Parameters - — — R85
area and environmental analysis, it is necessary to deliver data that performs in the Injection 260 °C : W G SETRG R334
range of HRMS systems, which requires especially sensitive triple-quadrupole Temperature Source 250 C Figure 3: SRM chromatograms of PCDD/Fs after injection of a 10x diluted fedaad, . ‘ | | . . ‘ ‘ . . ‘
zyst_emsc.]I Itt ish alsoﬂ nfhcessary Ito inc?rplortgte data—prpc;e;sir?tgh s(,jqftvx_/are sptlacifically Liner Splitless straight liner Temperature 32?5 EP}A 66(1)3& gg}FséaSndar/d I_()'I'CDD/F 0.05 pg/pL, PeCDD/F through HpCDD/F 320 32.5Minm9533.o B5 20 32.5Mmm9833.0 335 320 32.5Mmme§3.o 35
esigned to handle the complex calculations associated with dioxins analysis. . .25 pg/yL, .5 pg/uL). L
injected Volume (ZSpXLEit)éltljgfleTm) lonization ELI Figure 6: SRM Chromatograms for Three Different Sample Types.
This poster describes the use of the Dionex ASE 350 system and the TSQ Quantum : : : L :
XLS Ultra GC-MS/MS as applied to the extraction and analysis of PCDDs/PCDFs in Splitless Time 1.5 minutes Electron Energy 40ev Table 4: Instrumental LOD (pg/pL) and Precision Data (n=10) Conclusion
sediments, soils, bottom, and fly ash .(asulncmeratlon b):—produc_:ts) at the levels of Surge Pressure 22 psi (1 minute) o Compound Concentration RSD % LOD . | = The TSQ Quantum XLS Ultra GC-MS/MS is a highly sensitive and selective
interest and the level of agreement with “gold standard” analysis using GC-HRMS. : — Emission Current | 50 pA 2 svstem apolicable to dioxins and furans analvsis in a range of environmental
Instrumental LOQs using GC-MS/MS were calculated in the low fg/uL concentration Analytical Column Thermo Scientific™ (bg/pL) (bg/pl) £ y PP Y 2 rang ,
) : : o : TraceGOLD TG-5 2,3,7,8 TCDF 0.05 6.2 0.01 = I- I J sample types and generates results that perform within current in-house QC
ranges. This, along with further analytical performance, is discussed alongside GC- Q2 Gas Pressure T e T s T — - —--T..—- U 1 - - criteria.
HRMS; especially the degree of agreement between the techniques in some routine SILMS Guard GC (Argon) 1.5 mTorr 2,3,7,8 TCDD 0.05 11.1 0.01 5 I
sample batches. Columns (60 m x 0/25 z =  GC-MS/MS applied to PCDD/Fs still allows for full isotope dilution quantitation as
mm x 0.25 pm) Collision E oy 1,2,3,7,8 PeCDF 0.25 6.0 0.03 * currently used by GC-HRMS system. TargetQuan 3 software can be used with
Methods GC Column Flow | 1.2 mL/min constant ofiision Energy € 2 3.478-PeCDF 0.5 46 0.03 the TSQ Quantum XLS Ultra to provide the specific calculations required.
Initial Temperature | 120 °C Q1 Peak Width = The Dionex ASE 350 system allows for unattended, efficient extractions from all
. 0.7 Da 1,2,3,7,8 PeCDD 0.25 9.2 0.05 _ ru d, |
Extraction and Clean Up I FWHM samples and enabled recoveries well within QC criteria.
Rate 1 ;go(":(/:r?rlr?rfo(lo i) Q3 Peak Width 0.7 ba 1,2,3,4,7,8-HXCDF 0.25 7.7 0.04
The standard spiking protocols, extraction, and cleanup process for all sediment and mi FWHM : 1.2 3.6.7 8-HxCDF 0.25 47 0.03
soil samples were performed using an 1SO17025 accredited in-house variation of Rate 2 4 C/[T"n to R ' ' ' Referen CES
U.S. EPA Method 1613B.3 For incinerator ash samples, an in-house method based _ 290 oC/m!n 2,3,4,6,7,8-HxCDF 0.25 4.1 0.02 1. Ingelido, A. M.; Brambilla, G.; Abballe, A.; di Domenico, A.; Fulgenzi, A. R.;
upon EN 19484 was applied. For both of these methods, the Dionex ASE 350 system Final Temperature | 290 ‘C/min 1,2,3,4,7,8-HxCDD | 0.25 7.7 0.04 % . - —— lacovela, N.; Lamiceli, L.; Valentini, S.; De Felip, E. Rapid Commun. Mass
(Figure 1) was used for extraction after initial sample processing. This is routinely used j\@* & Q§>< QQ@* QQ@% N@* & & gj@ @Sg& @@Q \@ \2@ Q&@% \2@* & § Spectrom. 2012, 26(3), 236—-242.
in the laboratory to reduce solvent consumption, allow for automation, and to generate : 1,2,3,6,7,8-HXCDD 0.25 6.1 0.03 & e F ® F § & W o &
efficient sample extractions within the performance limits required. Table 2and 3: Instrument parameters used. A A A G A R R A 2. Kotz, A.;, Malisch, R.; Wahl, K.; Bitomsky, N.; Adamovic, K.; Gerteisen, |.;
1,2,3,7,8,9-HxCDD 0.25 5.0 0.03 Leswal, S.; Schachtele, J.; Tritschler, R.; Winterhalter, H. Organohalogen
Thermo Scientific™ Dionex™ ASE™ cells were loaded with a base layer of copper ReS u |tS 12378 9-HxCDE 0.25 49 0.03 Figure 4. Mean GC-MS/MS Routine Laboratory QC Samples. Compd. 2011, 73, 688—691.
filings then a layer of rinsed Ottawa sand (previously ashed at 450 °C) after which 5 g of o _ T ' ' ' ” cock. P . _ | _ h _
sample for soils/sediments (1 g for fly ash). Finally, another layer of sand was added to Sensitivity for PCDD/F Analysis 1,2,3,4,6,7,8-HpCDF | 0.25 52 0.03 - 3. Silcock, P.,_Kru_mW|ede_, D._, de Dobbeleer, I.; Huebschmann, H. J.; Kotz, A. 2011,
fill the cell and then extracted (Figure 2). The extraction method conditions are specified N _ _ o 133467 8H0CDD (028 58 0.04 Thermo Scientific Application Note 52266.
in Table 1. The prerequisites for a te_c_hmque to be appllqable to low level PCDD/F determinations 129, 1,671P ' ' ' 4. Thermo Scientific Application Note 10336: Determination of PCDD/Fs in
are sensitivity and selectivity. The concentration levels where these substances are 1,2,3,4,7,8,9-HpCDF | 0.25 5.7 0.03 - Environmental Samples Using Accelerated Solvent Extraction and GC-MS/MS.
required to be measured often exceed the performance capability of bench-top GC- Sunnyvale, CA. [Online]
iy : OCDD 05 7.9 0.09 yvaie, LA [VNINe]
MS systems. In order to test the sensitivity of the TSQ Quantum XLS Ultra for this http://www.thermoscientific.com/content/dam/tfs/ATG/CMD/CMD%20Documents
gfaﬂg::rtcljo\?v’ai Zeerr'f‘(i)lrgq'ggogn%f iz%rrr;r:;:g;lsoev(\j/ Ilé;/Se.IsEvF\)/':\reN:ﬁjtzgtde c}iﬁgtﬁesiystem OCDF 0.5 4.8 0.05 IApplication%20&%20Technical%20Notes/Chromatography/Chromatography%?2

0Sample%20Preparation%20Equipment/Accelerated%20Solvent%20Extraction
%20Systems/AN-10336-Determination-PCDDFs-Environmental-Samples-ASE-
GC-MS-MS-AN10336-E.pdf (accessed July 9, 2014).

Table 4: Concentrations, precision data obtained and calculated LOD at 99%

The limit of detection (LOD) was then calculated using statistical methods. Figure 3 confidence limits.

shows the lowest level CS1 dilution (x10 — vial concentrations given in Table 4) used
for this study. Quantitative SRM ions are clearly detected along with the confirmatory
SRM ions for all PCDD/Fs tested within the QC ion ratio criteria. Precision studies at
this level enabled an LOD to be calculated for the methodology. Table 4 gives the
precision data obtained and calculated LOD at 99 % confidence limits. The LOD
obtained from the TSQ Quantum XLS Ultra was found at a level that is highly
applicable for environmental dioxins analysis in a range of sample types.
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Figure 5: TSQ Quantum XLS Ultra GC-MS/MS System.
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