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Configuration

= DFS

= 2 xTrace 1310 GC
with PTV, SSL injector

= 2 x TriPlus RSH

= Dual Data XL
(Installation: end of 2016)
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Configuration

Instrument methods

|
= Alternating staggered Dual Data Sequence
Run Parameter
Method Type I dual (atemating) _v_] Start Device [1 _1]
Valves Mode  [with Valves ~
Injection by [Al.rtosampler _'_l
- Single Sequences (only one side) with micro fluidic channel
device (MCD)
Run Parameter '
Method Type  [single | Start Device |1 |
Valves Mode  [with Valves ~| -
L
= ~

Injection by | Autosampler

Single Sequences (only one side) with column direct into ion
source (without MCD)
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Valves Mode l'.-.'ih.:m. Valves _| Fr— L:;:j,
BT S
. ; — P8
v =
_] = | Chemical and ey

[Autosampler
Veterinary Analysis of Food

* ok
CVUA Freiburg

"‘

Injection by

European Union Reference Laboratory

Halogenated POPs



Configuration
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Analytes of interest

= Current analytes of interest on Dual Data XL DFS:
= PCDD/Fs

= PCBs
NDL-PCBs (indicator PCBs)
- WHO-PCBs
mono-ortho-PCBs
non-ortho-PCBs

- PBDEs

= Extracts for GC-HRMS measurement:
= (1) PCDD/Fs
= (2) non-ortho-PCBs
= (3) mono-ortho-PCBs + indicator PCBs
= (4) PBDEs
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Methods

= PCDDI/Fs

Injektor

Column

GC run time

PTV, 5 ul injection (solvent vent)

DB-5MS (60m, 0.25 mm ID, 0.25 pum film)
Flow: 1.5 ml/min

ca. 36 min

= Mono-ortho-PCBs + Indicator PCBs

Injektor

Column

GC run time

SSL, 1 pl splitless injection

MXT-500 (60m, 0.25 mm ID, 0.15 pum film)
Flow: 1.5 ml/min

ca. 40 min

= Non-ortho-PCBs

Injektor

Column

GC run time

SSL, 1 ul splitless injection

DB-5MS (60m, 0.25 mm ID, 0.25 pum film)
Flow: 1.5 mi/min

ca. 38min

European Union Reference Laboratory

DualData | "AS17|'GET| As2 GC2

Dwven S/SL ffront) PTV (back) A, Temperatures A, Camiers Run Table

350
300
250
200
150 <
100

50

0 2 4 6 g 10 12 14 18 18 20 X 24 26 28 30 32 34 b

Ramps e‘}. Options
o F%‘?mn) ;E(e:snpemture m,l-,d) Time: Max. temperature: 3500 °C Oven on [
m : 1'3[) 0 1'.45 Prep-run timeout: ,ﬁ min
1 200 260.0 0.00 Equilibration time: 0.05 min
2 25 2900 0.00 Ready delay: ,ﬁ min
3 100 3400 2.00
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Methods

= PBDEs

Injektor PTV, 5 ul injection (solvent vent) 0 [T 8T 52 | 2|

Oven | S/5Lfront) | PTV(back) | Auc Temperstures | Aux. Camers | Run Table

Column RTX-5 (15m, 0.25 mm ID, 0.25 pum film) -

300

Flow: 2.0 mli/min o B B

200 o

GCruntime ca.30 min 100
(1]

0 2 4 & g L v e | s - B ]

Ramps ﬁ}\ Opticns
i Rate Temperature Hg.\d Time Max. temperature: | 350.0 °C Qven on: v
m ol Q‘;C[)} :n;;} Prep-run timeout: 10.00 min
Injektor SSL, 1 pl splitless injection TR TR Eailion ine. [ 006 i
2 60 2750 0.00 Rezdy delay: 0.00 min

Column RTX-5 (7m’ 0.25 mm |D) 3 |wa [s00 1100
Flow: 4.0 ml/min

GCruntime ca.16 min
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Dual Data Acquisition

Dual data acquisition:

DualDat= | AST|IGE1| As2 | GC2 |

Run Parameter

- PCDD /FS + PCDD /FS Method Type  [qual (altemating) _~ :tTDer:: 1 he
Injection by ’m
L PCDD/FS + non_orthO_PCBS Event Settings
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5| niect I | 2 MsepDrs a0
+ non-ortho-PCBs i -
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P [ Display GC2 foremost

PCDD/Fs + PBDEs (15m, 7m column 0|t ——

12 16 20 24 28 32 36 40 44 48 B2 BE 60 64 68 T2 6

B scauisitionTime MID1 [30.00 min  [J] Runtime GC1 [4050 min

GC2

No. Event Time
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Dual Data Acquisition

Dual data sequence

sequence

Sample throughput (in same timeframe)
Normal
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ensitivity and chromatography

Sensitivity (20 fg 2,3,7,8-TCDD)

C:acoeptancatiodd_go1_04 141712016 4:08:41 PM Ci\scceptanceitodd_dd_00 111232018 5:18:13 FM
RT:0.00-1150 RT: 0.00- 11.20
879 WL 10.27 NL:
108 - 5.28E2 100 — 5.86E2
miz= miz=
321.35- 32135
o5 - 32235 MS & n 32235 M3
tedd_ge1_0 tedd_dd_06
. ithout aua ‘ = | ua
" data acq. / . data acq. / L
® ' ML: = ' 3.06E2
-
< MCD = 28E2 < MCD
70 70
65 85
60 80
» o
g 55 R
s g
E 3
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4 so 2 50
: N 2:1 :
g " s SIN 305‘1
[:4 ['4
"
40 40
35 35
30 30
25 25
20 20
10.94
15 15
10 10
133 10.45
245 oop sgr 702 776 9.7 884
5 5 5.14 8.82
[ A e B e o L B B B S e e A N e
0 1 2 3 4 5 3 7 8 e 10 B3| ] i 2 3 5 3 7 @ 10 11
Time (min) Time (min)
Base Peak Calculated values Base Peak Calculated values
Retention Time : 9.79 Noise Range : 5.24 - 5.76 minutes (75 scans) Retention Time : 10.27 Noise Range : 839 - 8 80 minutes (59 scans)
Scan @ 679 Baseline 1 19.2 Scan : 869 Baseline - 19.3
Intensity : 523 Signal To Noise - 301.8 (4 sigma) Intensity : 556 Signal To Noise : 305.1 (4 sigma)
Noise : 0.421 Algorithm: Statistical Noise : 0.464  Algorithm: Statistical
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Sensitivity and chromatography

2T

GC column in ion source,
without dual data acq. / MCD

With dual data acq. / MCD
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Recoveries of internal standard

= Calculation of receoveries of ratio of recovery standard(s) and
Internal standards

= Reeovery standard(s) for PCDD/Fs:
= Originally 13C,,-1,2,3,4-TCDD

= Since 2017: Multi-standard with recovery standard for each
chlorination degree for dioxins and furans

13C,,-1,2,7,8-TCDF
13C,,-1,2,3,4-TCDD
13C,,-1,2,3,4,6-PeCDF
13C,,-1,2,3,4,7-PeCDD
13C,,-1,2,3,4,6,9-HXCDF
13C,,-1,2,3,4,6,8-HXCDD
13C,,-1,2,3,4,6,8,9-HpCDF
13C,,-1,2,3,4,6,7,9-HpCDD
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Recoveries of internal standard

Runs with column direct in source (without MCD)
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Practical issues

= Setup of sequence list

= GC column exchange

= Handling of the MCD wafer in routine
= Potential leakage

= Cleanliness / contamination of source
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Sequence setup

7% Thermo Xealibur Sequence Setup - cdxbde_100517 [Open] =S
File Edit Change Actions View GoTo Help
et ~u = % 5 i i
w NE e CEHWBeeE pEIN Y
wmple Ty File Name Comment Position | Sample ID SampleName ample Vittgehzkenm Path Inst Meth Proc Meth -
Status | Acquistion Queus 37 [Unknown | cds 10051719 170266814 Drawer 15023 8301 Lammschulter_8301 2,000 2.8 Co\ealibur Datat_edsbheds_100517 C\ealibur methodsedshbdefull-dbS-30-55L-diosfull db5 60-FTY-FCE31 1-dd2 meth
=1 Al Sequences = 38 |Unknown | bde 10051719 Drawer 15lat:1 K1 BDE K_1 3000 CoiealibutDatat_bdehbde_100517 | C:Aealibur\methods\edsbdefull-db5-30-55Ldiosfull db5 60-FTV FCE311-dd2 meth
5 LI [HOMEPAGE] - C:\Xealbur\Data',_ce'e] 39 |Unknown | cde 10051720 170270535 Drawer 1Slot2:4 8302 Lammilsisch 8302 20001153 CoicaliburiDatst,_cdshods_100517 CAealiburmethods\cdbdefull-dbS-30-55L-dioafull 45 60-PTY-FCE311-dd2 meth
R[] Sequence Row #1 40 |Unknown bde_10051720  Stdd Unep Drawer 1:5lot1:49 5 PBDE Stdd. Unep 2016_5 1.000 CoiealibutDatat,_bdehbde_100517 | C:Aealibur\methods\edsbdefull-db5-30-55Ldiosfull db5 60-PTV FCE31 1-dd2 meth
]| Sequence Row #2 41 |Unknown | cds 100517-21 170276081 Drawer 15025 8305 Lammilsisch Keule_8305 200053 CoicaliburiDatst,_cdshods_100517 CAealiburmethods\cdbdefull-dbS-30-55L-dioafull 45 60-PTY-FCE311-dd2 meth
]| Sequence Row #3 42 Unknown | bde_100517-21 Drawer 1:5lat1:10 LM Cyelohexan_LM 3000 CoiealibutDatat,_bdehbde_100517 | C:Aealibur\methods\edsbdefull-db5-30-55Ldiosfull db5 60-PTV FCE31 1-dd2 meth
]| Sequence Row #4 43 |Unknown cds 100517-22 10007682052 Drawer15lat26 0 0K 7,04.05.17 AT 2u Derschisber/Fleisch_0 1.500 CoicaliburiDatst,_cdshods_100517 CAealiburmethods\cdbdefull-dbS-30-55L-dioafull 45 60-PTY-FCE311-dd2 meth
]| Sequence Row #5 44 Unknown bde_10051722 Bw Drawer 1:5lat1:50 ¢ Fieagentien B/, 01.04.16 AT_t 3000100 CoiealibutDatat,_bdehbde_100517 | C:Aealibur\methods\edsbdefull-db5-30-55Ldiosfull db5 60-PTV FCE31 1-dd2 meth
B ]| Sequence Row #5 45 |Unknown | cds 100517-23 Drawer 15lat:4 | E4L Eich_4L 2000 CoicaliburiDatst,_cdshods_100517 CAealiburmethods\cdbdefull-dbS-30-55L-dioafull 45 60-PTY-FCE311-dd2 meth
B ]| Sequence Row #7 46 |Unknown | bde_10051723 Drawer 15lat:3 K3 BDE K_3 3000 CoiealibutDatat,_bdehbde_100517 | C:Aealibur\methods\edsbdefull-db5-30-55Ldiosfull db5 60-PTV FCE31 1-dd2 meth
B Sequence Row 52 A7 |Unknown | cds 100517-24 Drawer 1:5lat1:10 LM Toluol LM 2000 CoicaliburiDatst,_cdshods_100517 CAealiburmethods\cdbdefull-dbS-30-55L-dioafull 45 60-PTY-FCE311-dd2 meth
B Sequence Row #8 48 Unknown bde 10051724 A Drawer 15latl:51 ¢ Fish 0l Best. &_t 3000100 CoiealibutDatat,_bdehbde_100517 | C:Aealibur\methods\edsbdefull-db5-30-55Ldiosfull db5 60-PTV FCE31 1-dd2 meth
@] Seauence Raw 10 49 |Unknown cds 10051725 170270635 Drswer 1:5lot2:7 8295 Daorschleber in sigenem Saft_8295 2000 58 CooccaliburiDatat,_edsheds_100517 C:aliburmethodshedsAbdeful-dbS-30-5 5L dioxfull-dbS-B0-PTY-FC5311-dd2.meth
i s Row #11
Fauence rew 50 |Unknown bde 10051725 B Diawer 1:5lt1:52 t Fish-0il Best, B_t 3,000 100 Cooalibun\Diats',_bdebbde 100517 | \caliburmethods\cds bieful-dbS-30-65L-diosfull-dbS-60-PTY-FC5311-dd2 meth
] Sequence Row #12 3
R Semeren o 215 = 51 |Unknown |cds 10051726 170275235 Drawer 150128 8297 Daorschleber im eigenen Salt und 018297 2,000 61.8 Co\ealiburt Datat_edsheds_100517 C:\ealibur methodsedstbdefull-dbS-30-5 5L diosfull db5 60-FTY-FCE31 1-dd2 meth
G0 Sequence Row #14 52 |Unknown | bde 10051726 Drawer 15latl:5 K5 BDEK S 2000 CiicaliburiDatst,_bdehbds_100517 | CAKcaliburimethodsiodsbdefull-db5-30-55L-dicwfull- db5-B0-PTV-FCE311-dd2 meth
BB Sequerce Row 515 53 |Unknown |cds 10051727 170275235 Drawer 15025 8298 Dorschleber im eigenen Salt und 015298 2,000 61.1 Co\ealiburt Datat_edsheds_100517 C:\ealibur methodsedstbdefull-dbS-30-5 5L diosfull db5 60-FTY-FCE31 1-dd2 meth
) 54 |Unknown | bde 10051727 Drawer 1:5lat1:10 LM Cyclohexan_LM 2000 CiicaliburiDatst,_bdehbds_100517 | CAKcaliburimethodsiodsbdefull-db5-30-55L-dicwfull- db5-B0-PTV-FCE311-dd2 meth
3] Sequence Row #16
@] Sequerce Row #17 55 |Unknown |cds 10051728 170270553 Drawer 150210 8293 10 fiische Eier_0293 200028 Co\ealiburt Datat_edsheds_100517 C:\ealibur methodsedstbdefull-dbS-30-5 5L diosfull db5 60-FTY-FCE31 1-dd2 meth
] Sequence Row #13 56 |Unknown | bde 10051728 C Drawer 15lat1:53 t Fish-0il Best. C_t 2000100 CiicaliburiDatst,_bdehbds_100517 | CAKcaliburimethodsiodsbdefull-db5-30-55L-dicwfull- db5-B0-PTV-FCE311-dd2 meth
0] Sequsnce Row #13 57 |Unknown | cds 10051729 Drawer 15latl:1 E1L Eich_IL 3000 Co\ealiburt Datat_edsheds_100517 C:\ealibur methodsedstbdefull-dbS-30-5 5L diosfull db5 60-FTY-FCE31 1-dd2 meth
@ Sequence Row #20 58 |Urknown bde 10051779 1 Plemmr 1-C1ImH-E4 Cinba M Dmeb 1 4 annn 1nn Pekhmmlibg A Mmbat bdmt A 10NE1 T A = Fhn i et et s Ao dbS-30-5S L disfull-db5-B0-PTY-FC5311 -dd2 meth
0] Sequence Row #21 59 |Unknown | cds_100517- Idb5-30-5 5L digsfull-do5 60-PTY-FC531 -dd2meth
@] Sequence Row #22 60 |Unknawn | bds 100517 ; Y . O e NP I-9b5-30-55L-diofull-db5-B0-PTV-FC5311-dd2 meth
-] Sequence Row #23 61 |Unknown | cds_100517- e u p' Qw S ag g e r e | S'eq u e n C e ﬁ ece S Sa F y Idb5-30-5 5L digsfull-do5 60-PTY-FC531 -dd2meth
@] Sequence Row #24 62  |Unknown bde_ 100517 A A -db5-30-55 L-disfull-db5-60-PTY-FCE311-dd2.meth
B]| Sequence Row #25 63 |Unknown | cds 100517-32 170267880 Urawer 1:5I0t213 | HalE Eier aus Bodenhaltung_HA0E 200085 Lrvodcaliburiiatas,_cdsieds 100517 L:\¥calburmethods eds\bdetull-dbS-30-5 SL-dioxfull-db5-60-PTY-FC5311-dd2 meth
B Seauence Row w28 64 |Unknown | bde_100517-32 Drawer 1:5lat1:10 LM Cyelohexan_LM 3000 CoiealibutDatat,_bdehbde_100517 | C:Aealibur\methods\edsbdefull-db5-30-55Ldiosfull db5 60-PTV FCE31 1-dd2 meth
R seauence Row #27 65 |Unknown | cdx 100517-33 17028519 Drawer 1:Slot?-14 630 Hilhnessier B30 o073 CgeealbutDatay_edsieds 10051 Cealiburmathods e\ hdeful-dh-30-551 dicwfull dhS-60-PTY-FC5I1 -2 meth
B = B . ! N W | " d o 2 B - v T
bde 10051720 | Stdd. Unep Dirawer 1:51at1:49 |5 FBDE-Stdd. Unep 2016_5 1.000 C:\¥ealibursData'_bde\bde 100517 C:\¥ealibursmethodscds\bdeful-db5-30-5 5L -diosfull-db5-60-PT-FC531 1-dd2. meth
cde_100517-21 170276081 Dirawer 1:5ot25 8305 Lammfleizch Keule 8305 2000549 C:hecaliburDatah_cdeeds 100517 C:\rcaliburmethodsheds\bdefull-dbS-30-5 5L -diowfull-db5-60-PTV-FC5311-dd2. meth
bde_100517-21 Drawer 1:51at1:10 | Lk Cyclohexan_Lk 2000 C:\¥ealibursData'_bde\bde 100517 C:\¥ealibursmethodscds\bdeful-db5-30-5 5L -diosfull-db5-60-PT-FC531 1-dd2. meth
cdy_100517-22 10007632052 Dirawer 1:5lat26 0 QK 7, 04.05.17 RT zu Dorschleber/Fleizch 0 1.600 C:\ecaliburDatah,_cdwheds 100517 C: \xcaliburmethodsheds\bdefull-dbS-30-5 S L-diaxfull-db5-80-PTY-FCE31 1-dd2. meth
bde 10051722  BW Drawer 1:51at1:50 |t Reagentien-Bw, 010416 RT_t 2.000 100 C:'ecaliburt\Data'_bde\bde 100517 C:\¥ealibursmethodscds\bdeful-db5-30-5 5L -diosfull-db5-60-PT-FC531 1-dd2. meth
cd«_100517-23 Dirawer 1:5lot1:4  E4L Eich_4L 3.000 C:\eealiburiData',_cd«eds 100517 C:\¥ealibursmethodzseds\bdeful-db5-30-5 5L -diowful-db5-60-PT'-FC531 1-dd2. meth
bde_100517-23 Drawer 1:5lat1:3 K3 BDEFK_3 3.000 C:\caliburData'_bde'bde_100517 C:%ealiburmethodshcds\bdefull-db5-30-5 5L -diosfull-db5-60-PTY-FC531 1-dd2. meth
cd«_100517-24 Drawer 1:51at1:10 | Lk Toluol_Lk 3.000 C:\eealiburiData',_cd«eds 100517 C:\¥ealibursmethodzseds\bdeful-db5-30-5 5L -diowful-db5-60-PT'-FC531 1-dd2. meth

Manual setup of DualData sequence lists with Xcalibur Sequence Setup more complex and
time-consuming than forsingle sequences

Setup in Excel and import in Xcalibur highly recommended
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GC column exchange

= Column changing possible without venting the ion
source and cooling down the ion source and the
transfer line

= Increase of helium flow during column exchange

> No significant air entrance into ion source
> No significant negative effects on ion source vacuum
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GC column exchange
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Handling in routine

= Additional connections and tubings for Dual Data




Handling in routine

= MCD wafer with 4 connectors
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Potential leakage

Additional possible leakage .
P g Problematic leakage source

(also without dual data)
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Summary

DFS in Dual Data acquisition mode routinely applied for
PCDD/Fs, PCBs and PBDEs

Considerably higher sample throughput possible

No negative effects on sensitivity, chromatography or
recoveries observed

User-friendly setup of Dual Data methods (high flexibility)

Sequence setup and handling in routine more complex
Additional leakage sources
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Thank you very much for
your attention !

Contact: eurl-dioxin@cvuafr.bwl.de
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