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Thermo Scientific DFS DualDataXL Magnetic Sector GC-HRMS

* Projects we are currently working on.

- Software F?I?'I
* Instrument Control
- Target Quan |/&

 DualData XL
* Additional Features




Instrument Software

* Improved MID process, faster section (window) changeover I
- Smart MID

» Sequence Parameter logging.

 Function buttons. —

» Automatic Resolution Setting. P[]
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MID (Multi lon Detection)

* Example MID Sectlons

« Secti

= MID Dia ?_-. Files

— Run Settings
Dizplay File | C: % calibursdataihm_Japan_Prep_Jan201E\WF_0E raw Display File : Il Include Reference : [
— Seament Settings i
1oy Times L Z5ES
a B0
g - s N . I N . =
2 Start [min]: [17.15 = End [min]; (23.00 Measure [min]; |2.85 = Cycle [sec] [0.93 =
% 40
|| - 2“‘; Section 2 L/C Mazs Gr. Time[ms] Compound Comment -
I 5 1 Lock 259298189 1 15 4 PFK CTF11+ !
2 303.50160 1 1 63 TeCDF M+
j [ 3 305.89870 1 1 63 TeCDF (M+2)+ = ] j
4 315.94150 1 2 &l 13C-TeCDF W+
— MID Setti 5 317.93850 1 2 k| 13C-TeCDF (M+2)+ &
Methode: 6 319.89650 1 1 63 TCDD I+
Segments 7 321.89360 1 1 63 TCOD (M+2)+ =
) 2 325.828040 1 1 63 P=CB (M+2)+
Aoquire T
9 32787750 1 1 63 PeCB (M+d)+ ant -~
[ 10 Cali 330 57369 1 15 4 PFK CTF13+
Data Tup 11 33193680 1 2 3 13C-TCOD M+ =
12 333.93300 1 2 H 13C-TCDD (M+2)+
Width 15t 13 337.92070 1 2 k| 13C-PeCB (M+2)+ Al N
I+
Sweep Py 14 33991780 1 2 31 13C-PeCB (M+4)+
Difset [ 15 35524150 1 1 63 H=CB (M+2)+
M 16 361 83850 1 1 63 HxCB (M+d)+ - I
easures ol o o -
. 17 371.88170 1 2 3 13C-HxCB (M+2)+ —
taghetic
18 373.87830 1 2 M 13C-HxCB (M+4)+
Electric D |
19 0.00000 o o ] - B
| ‘ | 16 | pooooo | o [ 0 -
Cloze | Help




MID (Multi lon Detection)

Tune view Chromatogram

Locking is the critical step 1001
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Smart Locking

- Standard Locking Process

L Window =l
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Smart Locking

- Standard Locking Process
« High chance of matrix interferance

memperature high
/ Sample & Matrix

Reltve Abiidarce
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Smart Locking

* Matrix can disturb the Locking Process

Window

A
Y

94 100

101 Locking 99

(ECORR)

—

Matrix 100 Ref. m/z 100 m/z
(temp.)




Smart Locking

« Smart Locking Process
« Determination of the calibration paramaters are done before injection.

» Low chance of matrix interferance during calibration determination.

Oven temperature low %emperature high

No Sample & MW Sample & Matrix

Feltve Abnidaice
= @ @ B

20
Time (min)

j‘ Section 2 Section 3 | sections | Sections || sectons ”J
ECORR EDACGain,EDACZero values ﬁ ﬁ ﬁ
ThermoFisher
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Smart Locking

 Locking during the measurement based on predefined parameters
» Matrixeffects does not effect the calibration process during the run.

_ Window _
-

>

100

Matrix 100 Ref. m/z
(temp.)
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Targetquan for DFS Magnetic Sector GC-HRMS: Overview

New Key features in TQ-DFS Magnetic Sector GC-HRMS:

 New Tab and features for overview table view

* Ability to process active (unfinished) sequences

« Changes for Noise determination and Detection/Quantitation
Limit

* New Parameters for the different TEF and TEQ Systems with
corresponding upper, medium and lower bound values

12 ThermoFisher
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TargetQuan for DFS Magnetic Sector

functions for Overview

« TargetQuan for DFS Magnetic Sector GC-HRMS

=] sequence 1% Quantitation = Response BB Owerview

* Qverview function was moved to a new Tab

Cherview

Sa 4| STD QC UMk |ELk || S | 1S |unK |

* New filter function for recovery standards, internal standards and native
compounds

* A graph view was added

13 SCIENTIFIC



TargetQuan for DFS Magnetic Sector

functions for Overview

Displays the Retention times from all Internal Standards of all samples (unknowns) in a sequence

@ Owerview - TargetQuan |} | = | = &3 |

: File Edit WView Sequence Reporting Customize Help b d Table VleW,

QW dE R GREIBEBA | Fiuiphit. RFIHE EE EEBEI N @ Sel q

4 5] Sequence | . Quantitation 1= Response  EH Owerview 3 e eCte
Math Graph Parameter:

Cverview o
a4 | ST e k(e[S | 1S (K | 7| QM Retention Time - Quantitation Mass
1D Compaound M... MUESTRA_TIF99.. MUESTRAL 120.. MUESTRAZ RIBEY.. MUESTRA4133 .. Average Std.Dev RSD[%] Retention times
2378-TCDF 2378-TCDF13.. 2559 2562 25,62 2561 25,59 2561 0.02 0.06

2378-TCDD 2378-TCDD13.. 2660 26.65 26.65 26.63 26.62 26.63 0.02 0.08

1234-TCDD 1234-TCDD13.. 2584 2588 25,89 25.86 25,85 25.86 0.02 0.08 SeIeCted Sample
12378-PeCDF  12378-PeCDF1.. 3186 31.90 31.88 31.88 3187 31.88 0.02 0.05 Type F|Iter

23478-PeCDF  23478-PeCDF1.. 3364 3368 33.66 3366 33.865 33.66 0.02 0.05

12378-PeCDD  12378-PeCDD .. 3427 34.29 3430 34.28 34.26 34.28 0.02 0.05

123478-HxCDF  123478-HxCDF.. 4067 40.71 40.70 40.70 40.68 40.69 0.02 0.04 U n kown S

123678-HxCDF  123678-HxCDF.. 41.03 41.09 41.07 41,08 41,05 41,06 0.02 0.06 S I t d E t
234678-HxCDF  234678-HxCDF... 4293 4289 4297 4298 42,96 4297 0.02 0.06 elecie n r'y
123789-HxCDF  123789-HxCDF.. 4583 45,89 4585 45,85 45,83 45,85 0.03 0.06 T e Flltel'
123478-HxCDD 123478-HxCDD... 4355 4361 43.59 4360 43,58 43,59 0.02 0.06 yp :
123678-HxCDD 123678-HxCDD... 4390 4397 4395 4385 4393 4394 0.02 0.06 I t I t d d
123789-HxCDD 123789-HxCDD... 4479 44,85 4483 4481 44,79 44,82 0.03 0.06 niernal standaras
1234678-HpC... 1234678-HpCD... 5052 50.55 50.52 50.54 50.52 50.53 0.01 0.03

1234789-HpC.., 1234789-HpCD.. 5261 5262 52.62 5263 52,61 52,62 0.01 0.02

1234678-HpC... 1234678-HpCD... 52.02 5203 52,01 52.04 52,02 52,03 0.01 0.02

ocoD QCDD13C12 5., 5582 55.84 55.81 55.86 55.81 55.83 0.02 0.03

Sum Sum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

< T | b

For Help, press F1 | CAP| NUM| SCRL| |
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TargetQuan

or DFS Magnetic Sector

functions for Overview

Displays the Quantitation Mass Area from the Recovery standards of Samples and Standards in a sequence

@ Overview - TargetQuan |i‘£‘il
! File Edit View Sequence Reporting Customize Help
Il EYm HE Ry 8RB a T R R R EREERE e » @
4 5] sequence {4 Quantitation = ‘Cx Response. EH Overview b
Math Graph 1
¥ ax
E6 QM Area
1234TCOD
4.54
123789-HxCDD
4.0
3.54 %
3.0
H
; 2.54
]
2.04
1.54
1.04
0.54
T T T T T T T
1 2 z 4 5 & 7 2
Count
Overview n
Ca 1 |[smo| ac w5 | 15w TF[QM Area .
) Cempound (CS05_130610 (C51_130610 €52_130610 (53130610 MUESTRA_C.. MUESTRA_TL. MUESTRA_TI.. MUESTRAL ... Average Std.Dev RSD[%] Correlati
1234-TCDD 1234-TCDD1... 3745656 3738216 3986831 4139516 1992853 2552530 2694334 1005630 2981946 1112025 37
123789-HxCDD  123789-HxCD... 2180111 2241371 2411548 2543937 1553603 2074047 2447124 722865 2021826 608027 0
4 i ] »
RawfFile Process Status  Semple.. Sampleld Sample Type Resp Mode ResponseFile  Method File  SmpWeight SmpVel Dilution Facter SUR IS s UNK -~
505130610 processed Trayl:10 Std Clear Single Point (Spec. ... calibration2 master_cs_1... 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.2500
(CS1_120610 processed Trayl:10 Std Clear Single Point (Spec. ... calibration2 master_cs 1. 1.0000 1.0000 1.0000 10000 1.0000 1.0000 0.5000
C52_130610 processed Trayl:10 Std Clear Single Point (Spec. ... calibration2 master_cs_1.. 1.0000 1.0000 1.0000 10000 10000 10000 20000 |=
(53130610 processed Trayl:10 Std Clear Single Point (Spec. ... calibration2 master_cs_1... 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 10.0000
MUESTRA_CAMARGO_210320... reprocessed 1 Unknown Average RF calibration2 master_cs 1. 0.5000 1.0000 1.0000 20,0000 20.0000 10000 0.0000 | |
MUESTRA_TIF99_13032014 processed 1 Unknown Average RF calibration2 master_cs_1.. 1.5000 1.0000 1.0000 20.0000 20.0000 1.0000 0.0000
MUESTRA_TIFE20_31032014 processed 1 Unknown Awverage RF calibration2 master_cs_1... 3.0000 1.0000 1.0000 20,0000 20.0000 1.0000 0.0000
RALICCTD AT 1902301 4 a 1 Vil Aricencc B blobinnd cacbee oo 11 00AR 1nann 1 annn INAAAA INARAA 1 AAA AARAR
< 0 ] v
For Help, press F1 | cap| NUM| scRY|

* Table view:

Selected
Parameter:

Quantitation Mass
Area

Selected Sample
Type Filter:

Unkowns and
Standards

Selected Entry Type
Filter:

Recovery
Standards

« Graph view:

Results of Recovery
Standards
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TargetQuan for DFS Magnetic

unfinished Sequences

Sample Type File Name » Rescan function: |*.%
1 Std Bracket C505 130610 F:A\T argetquan'.5 equenceFolder
2 Std Bracket 1 1 F:4Targetguan'S equenceF older M
3 130610 F:AT argetguantSe [rue let View Sequence Reporting Customze
4 [cidBrack 53 130610 \T argetouartSequencel lde 1 e -
5 Unk.riown MUESTRAT 12032014 F:\T argetguanhS equenceF older = ;pen... ctrg-0
6 Unkriown MUESTRA_TIFS3 13032014 F:\T argetguanhS equenceF older =] i_a\re Strg-s
7 Unknown MIJESTRA_TIFEZ20 31032014 F:AT argetquan's equenceF older Save As..
8 Lrknown MUESTRA_CAMARGO_31032014 F:A\T argetguan'.s equenceFolder Close_Sequence

11} Rescan Sld-File I\

! File Edit View Sequence Reporting Customize Help : File Edit View Sequence Reporting Customize Help
DEWe HE Y RE 8@ B35 A NEWR HE XA S@EIF3 A " :
i » Additional raw files are added
4 =] Seguence I Quantitation = Response ' EH Over 4 =] Seqguence | Quantitation &% Response EH Oven
to the TQ sequence has been
= =
Sequence File Sequence File measured
Method Quan File Method Quan File
Response File Response File .
Kcalibur Sequence File Xcalibur Sequence File ° NeW entrles Can be
Raw Source Path Raw Source Path
processed
Export Layout(s) Export Layout(s)
S.urr?Area_a'HeightType SumAn{\\s{HaughtType ° Note Integratlon, etC Of
Limitcheck Dependency Limitcheck Dependency
revi
RawFile Process Status RawFile Process Status p e Ous processed entrles
= C505_120610 processed = CS05_130810 processed are not Changed
CS1_130610.raw not processed < CS1_130610.raw processed
C52_130610.raw not processed = C52_130610.raw processed . . .
C33_130610 raw not processed = CS3_130610.raw processed ® Evaluat|0n Of Ca||brat|0n COUId
MUESTRA1_12032014.raw RawFile not valid MUESTRA1_12032014. raw not proceszed .
MUESTRA_TIFSS_13032014.raw RawFile not valid MUESTRA_TIF99_13032014.raw not processed be Carned Out
MUESTRA_TIFEZ0_31032014.raw RawFile not valid MUESTRA_TIFEZ0_31032014.raw not processed
MUESTRA_CAMARGO_31032014.raw | RawFile not valid MUESTRA_CAMARGO_31032014.raw | not processed

ThermoFisher
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TargetQuan ' -HRMS: New Parameters for

Noise and Quantitation Limit

=
QualBrowser Compatibility Compatibility off ° NeW Parameters
Sum Area/Height Sum QM EML . . ..
Quantitation Status Dependend on Area y Quant|tat|0n Ilmlt
TEQ n:!n Area [ATOA] Dependend on Area . Quant|tat|on Ilmlt faCtOI’
Injection Velurme [hLY] 1.0
sample Volume [hsV] L0 - Sigma factor for Noise
Sample Weight [h5WT] 20
Dilutien Facter [hDF] 1.0
Det. Limit Factor [hDLF] 30
Quan. Limit Factor [hQLF] 10.0
Moise Sigma [h51E] 4
Response Factor Mode Average RF
Fit Calc. Mode Linear Fit
Regression Mode Mon weighted Regression
Weighted Regressicn Factor 1.0
Cas DLA QLA CAas DL& QLA
Entry | Compound Calculated Detection | Quantitation Entry | Compound Calculated Detection | Quantitation
MName Amount (A) Limit &) Limit (&) Name Amount (&) Limit (£} Limit {A)
1 2378-TCDF n.d. < 0.367 0.048 0.160 1 237Te-TCDF o.922 021 0.703
2 2378-TCDD nd <0108 0.032 0108 2 Z378-TCDD nd <0374 0112 0374
3 12378-PeCDF 0.199 0.054 0.180 3 12373-PeCDF 1213 0.1 0638
ThermoFisher
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TargetQuan for DFS Magnetic Sector GC-HRMS: New Noise

Determination Features

* Noise Determination Methods

« Automatic noise determination (algorithm is applied on
the complete time range of measured mass trace,
default method)

New:

« Automatic noise determination with pre-selected time
range (for example 1 to 0.5 minutes before the peak)

« Manual noise range determination by selection of a
time range in the chromatogram with the mouse

18 ThermoFisher
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Automatic Noise determination with pre-selected time range

/

/
Y

Cah
Entry | Entry Calculated | Moise MNoise
identifier Amount (A) | Range QK Range RK1

1 2378-tedf 0.41 -1.00- -0.50 -1.00- -0.50
2 2378-tcdd 218 -1.00- -0.50 -1.00- -0.50
3 12378-pecdf n.d. < 1.05 -1.00-  -0.50 -1.00-  -0.50
4 23478-pecdf 1.08 -1.00- -0.50 -1.00- -0.50
a 12372-pecdd n.d. < 0.91 -1.00- -0.50 -1.00- -0.50
L 123478-hxedf n.d. <0.52 -1.00-  -0.50 -1.00-  -0.50
7 123678-hxcdf 1.42 -1.00- -0.50 -1.00- -0.50
& 234673-hxedf 0.51 -1.00- -0.50 -1.00- -0.50
9 123789-hxedf n.d. < 1.36 -1.00-  -0.50 -1.00-  -0.50
10 123478-hxcdd n.d. < 1.40 -1.00-  -0.50 -1.00-  -0.50
11 123678-hxedd 3.00 -1.00- -0.50 -1.00- -0.50
12 123725-hxcdd n.d. < 0.60 -1.00- -0.50 -1.00- -0.50
13 123457 8-hpcdf 251 -1.00-  -0.50 -1.00-  -0.50
14 1234789 hpcdf n.d. < 0.29 -1.00- -0.50 -1.00- -0.50
15 123457 2-hpcdd 18 81 -1.00- -0.50 -1.00- -0.50
16 ocdf nd. <0.23 -1.00-  -0.50 -1.00-  -0.50
17 ocdd 41.54 -1.00- -0.50 -1.00- -0.50

User defined Noise
Range for every entry:

Noise Range
Quantitation Mass

Noise Range Ratio
Mass

In this example the
defined range is 1
minute to 0.5 minutes
before the Peak

Range is displayed in
the chromatograms

19
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* Predefined Noise range ( -1 min to -0.5 min) displayed in the
chromatograms Example: TCDF and TCDD:

Chromatogram

[ B3 1B E it L 2 hedeb & = [[AA LK b X |« @& BB G ooy

n

Chromatogram o
[ B3 1B E it L 2 hedeb & = [[AA LK b X |« @& BB G ooy
RT: 24.40-26.80 SM: 5G
2378-tcdf NL:
2560 1.05E2
100 miz=
] 305.88-
80 305.91 WS
] IcIS
T RT: 25.61 MUESTRA_C
801= AMARGO_31
Je= 2485 032014
15
40__; 2535 26.08 26,53
b 26.30 ;
1° FAYS f"\fn\\_/\/\
20— N i} 1}
0-] .
2378tcdr L
2560 7.72E1
100 e
] 303.89-
80 303.92 MS
@
g Je 25.15 Icis
s 1z RT: 25.62 MUESTRA_C
2 24 65 -
S 803 AMARGO_31
2 1= 032014
Z 40z
m o
=R
o
20
| n-l

RT: 25.43-27.83 SM: 5G

Relative Abundance

2378-tcdd NL:
26.63 1.57E2
100 s
. 321.88-
80 321.91 MS
. Icis
] MUESTRA_C
607 AMARGO_31
RS 032014
405
1
1= 26.36 27.61
Je 5705  27.36
20 Py
4 R )
0 ML
25.61 1532
100 e
@ =
18 2378-tcdd 310 88
g0 2 2053 319.91 M8
1= IcIs
1= MUESTRA_C
601 AMARGO_31
. 032014
40
20
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Manually selected time range for noise determination

I
[ 53 138 E wi L S redeb & =& [[OAD LA/ b X |4 @& BB G oy

|-'Chmmatogram

RT: 24.40-26.80 SM: 5G

2378-tcdf ML
25.60 1.05E2
miz=
305.88-
305.91 MS
[k
~ RT: 25.61 MUESTRA_C
® AMARGO_31
@ 2465 032014
=
™
2535 26.08
= 24.00 - 2653
E//L/ A 26.30
VALV S
2378-tedf NL:
25.60 7.72E1
100—_ miz=
b 303.89-
o 80 303.92 MS
2 Jeo 2515 ICIS
@ é RT: 2562 MUESTRA_C
S 602 AMARGO_31
2 48 032014
= 40= 2608 26.41
m Jo )
R 26.60
T 0]
CAaA QMM RN S2HH QL&
Entry Calculated | Noise QM Moise RM1 SN Quantitation
ldentifier Amount (A) | Range QM Noize Limit (&)
2378-tcdf 0.41 -0.87-  -0D.34 8.26 4.50 5 0.2351

A

x
) Edit Moise Range Mode onfoff (Ctrl = R)

Edit Moise Range

* Noise time range of Quan
Mass and Ratio Mass are
independent

* Ranges can be drawn where
the most characteristic noise
can be found




- % Component
..... J Compound Name

..... Entry Identifier
----- Entry Type New Parameters in TargetQuan:
----- Entry Type Mame Yo
..... Group » Additional TEF factors:
..... Int. 5td. Identifier
R Ret. Time Std. Identifier * TEF 97: TEF WHO 1997 values
----- Specified Amount  TEF 05: TEF WHO 2005 values
S~/ TEFOT
..... 7 TEF 05 « TEF Cust: for example TEF Nato values
..... J TEF Custom
B {"TEQTEQQ? « Corresponding TEQ values:
..... 7 Upper Bound WHO TEQ 97 For example:
..... ¥ Middle Bound WHO TEQ 97
SRR v Lower Bound WHO TEQ 97 « TEQO5
NG - ym .
\ ..... Upper Bound WHO TEQ 05 Upper Bound WHO TEQ 05

..... < Middle Bound WHO TEQ 05
..... ¥ Lower Bound WHO TEQ 05
----- TEQ Cust

..... < Upper Bound WHO TEQ Cust
..... ¥ Middle Bound WHO TEQ Cust
..... ¥ Lower Bound WHQ TEQ Cust

Medium Bound WHO TEQ 05
Lower Bound WHO TEQ 05
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Calculation of upper, middle and lower bound TEQ for the TEF

e method

system required by th

QLA | TEFOS uTaos MTQ0S LTS
Entry | Compound Calculated | Quantitation | TEF 05 Upper Bound | Middle Bound | Lower Bound
Hame Amount (A) Limit (A) WHOTEQ 05| WHO TEQ 05| WHO TEQ 05
1 2378-TCDF 0.409 0.3353( 0.1000 0.0409 0.0409 0.0409
2 2378-TCOD 2179 0.4135| 1.0000 2.1790 21790 21790
3 12378-PeCDF nd <1384 1.0455 0.0300 0.0315 0.0157 0.0000
4 23473-PeCDF 1.081 0.2845( 0.3000 03242 0.3242 0.3242
5 12378-PeCDD nd. < 1.936 09143 1.0000 0.59143 0.4572 0.0000
[ 123473-HxCDF n.d. < 0.871 0.5240( 0.1000 0.0524 0.0262 0.0000
T 123678-HxCDF 1.421 0.2811( 0.1000 0.1421 0.1421 0.1421
a 234573-HxCDF 0.510 0.5255( 0.1000 0.0510 0.0510 0.0510
9 123789-HxCDF n.d. < 1.360 1.3802| 0.1000 0.1360 0.0520 0.0000
10 123478-HxCDD nd <1383 1.3985| 0.1000 013588 0.0699% 0.0000
1 123678-HxCDD 3.000 0.5325( 0.1000 0.3000 0.3000 0.3000
12 123788-HxCDD n.d. < 0.602 05015 0.1000 0.0502 0.0301 0.0000
13 1234578-HpCDF 2.510 0.2142( 0.0100 0.0251 0.0251 0.0251
14 1234780-HpCDF n.d. <0.239 02285 0.0100 0.0025 0.0014 0.0000
15 1234678-HpCDD 18.807 0.4357( 0.0100 01381 0.1881 0.1381
16 QOCDF nd =023 0.2306| 0.0003 0.00M 0.0000 0.0000
1F acoD 41539 0.3558| 0.0003 00125 0.0125 0.0125
18 Sum 71.455 04515 0.0000 4.5000 3.9314 3.2628

CAA QLA | TEFOS UTQoS WMTQOS LTQOS

Entry | Compound Calculated | Quantitation | TEF 05| Upper Bound | MWiddle Bound | Lower Bound

Mame Amount (A Lirmit (A WHOTEQ 05| WHO TEQ 05| WHO TEQ 05

1 Sum 71.455 0.451%| 0.0000 45000 3.8314 3.2628
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Calculation and Comparison of Upper Bound TEQs for different TEF Systems

24

CAA QLA | TEFSY| TEFOS TEFC UTQes7 UTQ0S uTac
Entry | Compound Calculated | Quantitation| TEFS7| TEF 05 | TEF Custom Upper Bound Upper Bound Upper Bound
Name S mount [A) Limit [4) WHC TEQ 57 WHO TEQ 05| WHO TEQ Cust
1 2373-TCDF 0.41 0.2515] 0.1000( 0.1000 0.1000 0.0409 0.0409 0.0409
2 2373-TCDD 218 0.4533| 1.0000( 1.0000 1.0000 21750 21750 21750
3 12378-PeCDF nd. =139 0.57%5| 0.0500( 0.0300 0.0500 0.0250 0.0174 0.0290
4 23473-PeCDF 1.08 0.5878| 0.5000( 0.3000 0.5000 0.5403 0.3242 0.5403
S 12378-PeCDD nd. = 1.99 1.0827| 1.0000( 1.0000 0.5000 1.0887 1.0887 0.5443
L 123478-HxCDF nd. = 0.87 06174 0.1000( 0.1000 0.1000 0.0617 0.0617 0.0617
7 123678-HxCDF 1.42 0.6323| 0.1000( 0.1000 0.1000 0.1421 0.14M 0.1421
& Z34678-HxCDF 0.51 0.7320| 0.1000( 0.1000 0.1000 0.0510 0.0510 0.0510
9 12378%-HxCDF nd. = 0.92 0.5222| 0.1000( 0.1000 0.1000 0.0923 0.0923 0.0923
10 123478-HxCDD n.d. = 0.99 0.4725| 0.1000( 0.1000 0.1000 0.0472 0.0472 0.0472
11 123678-HxCDD 3.00 0.5005| 0.1000( 0.1000 0.1000 0.3000 0.3000 0.3000
12 123789-HxCDD nd. = 0.54 0.5410| 0.1000( 0.1000 0.1000 0.0541 0.0541 0.0541
13 1234678-HpCOF 251 0.3685| 0.0100( 0.0100 0.0100 0.0251 0.0251 0.0251
14 1234789-HpCDF nd <041 0.4101| 0.0100( 0.0100 0.0100 0.0041 0.0041 0.0041
15 1234678-HpCDD 18.81 06581 0.0100( 0.0100 0.0100 0.1881 0.1881 0.1881
16 QCDF nd. <0.51 0.5122| 0.0001| 0.0003 0.0010 0.0001 0.0002 0.0005
1 QCoD 41.54 0.78%2| 0.0001| 0.0003 0.0010 0.0042 0.0125 0.0415
18 Sum 71.45 0.5534| 0.0000( 0.0000 0.0000 43473 4 6285 43413
uTQsy UTGOS uTQc
Compound Upper Bound Upper Bound Upper Bound
Name WHO TEQ 97 WHO TEQ 05| WHO TEQ Cust
Sum 48478 46285 42413

ThermoFisher
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Dual Data XL: additional Features

« Column exchange
without venting.

* Independent
makeup- and
column flow
regulation.

* Dual column per
GC setup using 5
port wafer.

25



What is DFS Magnetic Sector GC-HRMS DualData XL ?

* Productivity: up to 2 times the number of samples in the same timeframe.

o0000000¢ 000
‘s Standard DFS : @ DFS DualData XL

16 in 12 hour shift " 32in 12 hour shift
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DFS DualData XL: Background & Basic Idea

* Targeted Application: Dioxins/Furans following EPA 1613

* The first and last peak of a chromatogram defines the time
section of analytical intrest.

first peak
(accroding to EPA method after 20 min.)

wasted time

IS -
&8 8 8 8
| | l

Relative Abudance

N
=
|

il

\_

il

1 section of analytical interest

last peak
(ocdd)

wasted time

[

T T T T T LN U L L L L B I L A L
| [ I I I I I [ T I

lIII

'I'I

lIII

lllIlll

llll

Illllllll

T
2 4 6 8 10 12 14 16 18 20 22 24 26 28 3o 32 34 36 38 40 42 44 48 50 T'me(m'") ‘

Chromatogram of a typical Dioxin run on a 60 meter column

27

ThermoFisher
SCIENTIFIC



omparison:

Maanetic Sector GC-HRMS DualData XL

Sequence timescale in standard modem
GG 1 sample N sample 3

gﬂﬂ gso
i waiting Time k I M ‘ l‘ “i waiting Time l ll w

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
mmmmmmm

| i | | “al |
I Solventdelay and Wait I Data Aquisitio PostRun | Tnj I Solventdelay and Wait Data Aquisitio I tRun |
1 sample 2
GC 2 -
{*1 waiting Time I .
RAKEKXKEE SEEELELLERS iy
I Solventdelay and Wait I Data Aquisiti I t I
Sequence timescale with DualData XL Optlon
GC 1) sample 1 sample 3 a sample 5
1 bl y I| | M
} Solventdelay and Wait } Data Aquisition os(Rm:n } } Solventdelay and Wait Data Aquisition Post Run }
GC 2 1sample 2 sample 4 sample

vvvvvvvvvvvvvvvvvvvvvvvvvvv
44444444444444444444444444444444444444444
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Hardware: DFS Magnetic Sector GC-HRMS with 2 Trace 1310

RSH Autosampler
« Standard Dual GC DFS

.}
‘ =m 3 i | —
! | { 5
- l__ L -
L | il
L —-
CEEEEREERE ——
g | - -

29



Hardware: DualData XL modules & MCD in each GC

* DFS Magnetic Sector GC-HRMS DualData XL GC-HRMS

DitalDatar XL

DiralData XL NModule'2

Viee@tile:
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Hardware: DualData XL modules, MCD & Carrier Gas module

PiialData X[
Miedulle

™ok \\\\\{\:f\‘
\\\ He ilow contielel

MCD:
Multi channel Device




DFS DualData XL: Micro Chanel Device Wafer

Easy installation of capillaries

Completly leaktight
No deadvolume, perfect peakshapes
Additional benefit: change column without venting DFS Source.

Columnin ¥

Column out

32



Alternating Flow switching with both GCs

* A: Acquisition GC1 a i Sh E
. . OFF | OFF N N
GC1 into MS AP i §§°E
 GC2 into waste
GC1 GC 2
=] |
ﬂ
.B: Acquisiton GC2| |/ p |
« GC2 into MS == A0 X
- GC1 into waste e GC2
P
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DFS DualData XL Software

« DualData XL = 2 x GC-HRMS Systems (2 Devices)
- Each device with with individual GC, Autosampler and MS settings.

DFS |
— Config Files
_GC 1 2944 nan
215E5
Mode : |MID-Method | |Dioin_MID_GC1.mid =] Edt | a5 2640
MID: IC:"-Xcalibur"-.System"-.DFS"-.Msi"-.Dio}dn_MID_GC‘I.mid [ st sass S92
s - 2323
_‘é g 2 - . " 6. 03 3608 vz 952
i 3 - 22 -
FJ ’-u L GC2 2164 2147 L8 1. ss 40,67 )
= Dicodn_MID_GC2.mid URRRS R ' oA
DualD ata I - ® ® ®
C:\Healibur System DF 5% Msi'\Dicxin_MID_GC2 mid
I Section 2 I Section 3 I Section 4

- MIDSetings ——————————————— egment Sethings
Methade: Dioxin_MID_GC2_FC43 mid - Times
Segments 5 _Ij Start [min} 21.00 _Ij End [min]: |25.02 _Ij Measure [min]. |4.02 = Cycle [sec) |2.00 _Ij
Acauite Time [min]: 4200 = 200 =
< [ I - Section 1 e Mass Gr. | It | Time[ms] Compound Comment = ole [sec] |
MID Mode : | Lock - 1 303.90108 1 1 254 tedf RM native tedf
2 305.89813 1 1 254 tedf QM native todf Comment
Data Type : Centroid c - Tl
3 Lock 313.98336 1 20 12 FC43 £ RM native tedf
4 315.94133 1 5 50 TCDF RM [13]C- TCDF| QM native tedf
Width 12t Lock [amul: |U.2E| = 5 317.93838 1 5 50 TCDF aM [131c- TeoFL |
) = 6 319.89599 1 1 254 tedd RM native tedd RM [13]C- TCDF
Sweep Peak Width - |3.00 = 7 32189304 | 1 1 254 tedd QM native todd QW [13]C- TCDFL|
Offset [uV] 0 = 8 331.93625 1 5 50 TCDD RN [13)C TCDD RM na ve tedd
o - 9 333.93330 1 5 50 TCOD QM [13]C- TCDD QM native tedd
Measure/Lack Ratio = 10 33985915 | 1 1 354 pedf QM native pedf RM [13]C TCDD
Magnetic Delay [ms]: |50 = 1 341.85620 | 1 1 254 pedf RM native pedf QU [13jC- TCOD
a - 12 35139941 1 5 ) PCDF QM[13]C PCOF QN native pedf
Electric Delay [ms] =l 13 353 80546 1 5 50 PCDF RM [13]C PCDF RN native pedf
14 cal 363.98017 1 20 12 FC43 QM[13]C PCDF
15 0.00000 0 [} 0 RM [13]C PCOF
Dual Data Offset [min]: [21.00 _Ij 16 0.00000 0 Iy Iy il
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DFS DualData XL Software: Workflow

 Automatically calculation of all timing events based on MS and GC method.

[ hm_5u_LVPTV_2ul 5L Toluol_GC12_01.meth -
File DualData Help

0= 3|
« Example: 1

. R 'ﬁ-_ —Run Parameter
« Staggered Injection| I et [ ]

Start Device 1 -
Valves Mode  [with Valves =
Injection by Autosampler =

- Starting GC1 [l

DualData

GC 1 C:\Xcalibur\data\DO_XL_Freiburgthm_DF _1.raw
5 0 3 6 9 12 18

18 2 24

T OF, i5p OF:

GC2 C:\Xcalibur\data\DD_XL_Freiburgthm_DF_2.raw
-3 0 3 6 g 12

SEAUF

ject

EES

PrepRunTime AS  [-3.00 min
Get Times from MID and GC

B2 24 27 30 33

InterimTime DFS 030

3B 39 42 45 48 51 54

B cuisitonTimeMipz [1500 | min ] RuntimeGC2 [z500  min
[” Advanced

Send Eventlistto GC | Undo |

35
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Beta Tester results: DFS DualData XL method

* With the standard method
of the Lab:

* Increase in efficiency 63 %

- Efficiency could be
increased by further
method optimization up to
aprox. 88%

100 +

~ (o] (]
o o o

NN

(o))
o

Numbers of Samples
N w B (&)
o o o o

N
o

o

m additional
samples with
DualData XL

MS

m Standard GC-

18

12 hours

60 hours
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Time optimized method using DFS DualData XL

* Optimized method example:
+ GC1& GC 2: GC =43 min, MID =21 min
* Increase in efficiency aprox. 100%

Numbers of Samples

35 +

30 -

25

20 -

15

10 -

32

m additional

samples with

DualData

m Standard GC-

MS

XL

12 hours

37



DFS DualData XL Software: Flexibility

- Example: no Hardware change necessary when no wafer is installed.
* GC column direct installed.

‘ E I'nl-l!l]i -

MCD installed...

—Run Parameter
Method Type single LI Start Device |1 LI
Valves Mode Iw'rthout Valves ~|

injecton by -

— Event Settings

GC 1 C:¥calibur\data\DDXL_Defaultthm_DDXL_DF_01.raw

. 30 1 Start DFS
St DFS z F Stop DFS

—

9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54
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DFS DualData XL Software: Methods

» Create different experiments with a few clicks.

« Single method GC1

« Single method GC2

* Manually Injection GC1

* Manually Injection GC2

Run Parameter

Method Type Iﬁ Start Device |1 |
Valves Mode Iw'rth Valves ;I — £
Injection by I.ﬂu_rtnsampler ;I i =§
—Run Parameter
Method Type single LI Start Device l
Valves Mode Iw'rth Valves |
Injection by Iﬂu.nnsampli% LI
Run Parameter
Method Type  [dual (ahemating) =]  StartDevice  [F |
Valves Mode Iw'rth Valves ;I
Injection by Imanualh' ;I
Run Parameter
Method Type  [dual fakemating) _»|  StartDevice  [E ~ | %}I
Valves Mode Iw'rth Walves ;l ]
Injection by Imanualh' ;I ] :@E

[
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DualData XL Carrier Gas module
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Hardware: Carrier Gas module

Vacuum Helium
He Flow (T
, Controller
O F F O F F —_— [ hm_GC1_tcdd_Japan_60m_AS_ResCheckmeth - Thermo Xcalibur Instrument Setup -

Injector =X ] Purge [ File DualData Help
| D|=(a | x|e|

Oven | PTV frart) | e, Temperatures ||A|_n(.Carriers | Run Table |

I Carmier 1 Carrier mode: IConstarlt Flow ;l

Camier 2 —Carrier flow

Carmier 3 Flow: v I 0.3 mLimin

Daall ata

to DFS

MCD wafer

ThermoFisher
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Hardware: Carrier Gas module

* Valves ON: the ionsource pressure is independent from the column flow.
* It only depends on the makeup gas flow.

« The makeup gas can be far lower than the columnflow.
Vacuum Helium

He Flow
, Controller
ON

Injector E—X &

MCD wafer DFS Source

42 ThermoFisher
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DFS DualData XL: Dynamic Flow Switching System

 lon source pressure with different valve position and makup gas flows

Source Vacuum (mbar)

-| Both Valves OFF
1.6 ml/min He

1.4 ml/min He

0.000021]

1.2 ml/min He

o
o
o
o
o
N
?

W)HH‘T’HHJTHHCFHHTHHTHH?HH‘?HH |1

1.0 ml/min He

0.00001
Makeup Gas Flow

0.00001 0.8 ml/min He

0.00001 0.6 ml/min He

(mbar)

0.00001

0.4 ml/min He
0.00001

0.00001 0.2 ml/min He i

0.00001

0.00001

0.000011
Both Valves ON

0.00001

Only Vacuum Valve ON

0.00000

0.00000

L e e | e e e e e B e e B e e N S ) B B
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Time (s )

o HH?HH‘?\H\?HH

lon source Pressure Profile with different gas flow rates delivered from the auxiliary gas module.
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Alternating Flow switching with reduced Makeup Gasflow

Within a sequence one column is always guided to the vacuum.

The total flow load into the lon Source is therefore makeup gas plus only one column

flow.

a g in ;
Example: OFF | OFF ON ON
Column GC1: 1.0 mi/min S S— X0 X5
Column GC1: 1.0 ml/min GC1 GC2
Makeup Flow: 0.3 ml/min ;
He into DFS: 1.3 ml/min %\j@ oFS m

EG———

1.0 ml/min 1.0 mm 0.3 ml/min 1.0 ml/min

It is also possible to run DualData with different column flows per GC.
ThermoFisher

44




DFS DualData XL: New Micro Chanel Device Wafer

Vacuum

/ — [‘:%{ |§F: Valves OFF \ Hellur
| |

Capillaries

/

to DFS

DualData wafer(Standard)
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DFS DualData XL: 5 Port Micro Chanel Device Wafer

/—IEI]\ \ ) acuum
/ %é{ |§'§: Valves OFF \ ol

Capillaries

/)

to DFS

5 Port DualData wafer
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DFS DualData XL: 5 Port Micro Chanel Device Wafer

« Setup Example using two 5 Port MCDs

GC 1 Column A DB5 MS 30m x 0.25mm 0.1um PBDEs

GC 1 Column B PTV TR-PCB 8 MS 50m x 0.25mm 0.25um PCBs

GC 2 Column A PTV VF5 MS 10m x 0.15mm 0.15um BDE 209

GC 2 Column B SSL TR-Dioxin 60m x 0.25mm 0.25um PCDD/F
ThermoFisher
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DualData XL Conclusions

* Increase of sample thoughput.

 Faster results

* Full Flexibility like standard dual GC DFS Magnetic Sector GC-HRMS.
» Different Applications per GC (eg. GC1 Dioxin; GC2 BFRs etc.)

- Easy installation of capillaries

« Completly leaktight

* No deadvolume, perfect peakshapes

« MCD technology proven in routine.

« Additional benefit;

 Fast change column without venting DFS Magnetic Sector GC-HRMS
Source.

 Condition one column while you measure on the other.
* Less dirt into the lon Source.

48 ThermoFisher
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