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Presentation Overview

Analysis of polybrominated Diphenylethers (PBDE)

1.) Analysis of PBDE
— special aspects and
requirements

2.) Parameter optimization for the
analysis of the Deca—BDE
using SSL and PTV injectors

3.) A dual column setup
combining highest sensitivity
for Deca—BDE and good
separation efficiency for all other
congeners
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Part 1. Analysis of PBDE

What is special with PBDE analysis ?

- M* peaks are not the most intense ions for all bromination degrees
- A high mass range has to be covered: (m/z 248 to 799 )
= Jarge electric jumps for window defining runs

» finding suitable reference masses for the high mass range

- adaptation of temperatures for the high boiling PBDE:

Injector, oven, transfer line and ion source temperatures

- Deca—BDE is thermolabile and high boiling

Thermo ThermoFisher
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Full scan results

comparing M* and [M-2Br]* isotope peak intensities
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Mass/Intensity List for PBDE

relative intensities of M* versus [M-2Br]*

# Br m m+2 m+4 m+6 m+8 m+10 m+12 Int.
M/M-2Br
1 247984 100 249982 98 100
2 325894 51 327,892 100 329,890 49 100
3 403,805 34 405803 100 407,801 97 100
4 483,713 68 485711 100 487,709 65 100
[M]* 5 561,624 51 563,622 100 565,620 97 85
6 641,532 76 643,530 100 645528 73 60
7 719,443 61 721,441 100 723,439 97 55
8 799,351 81 801,349 100 803,347 78 50
9 877,262 68 879,260 100 881,258 97 40
10 957,171 85 959,168 100 961,166 81 25
1 0
2 0
3 0
4 323,879 51 325877 100 327,875 49 95
[M-2Br]*| 5 401,789 34 403787 100 405785 97 100
6 481,698 68 483,696 100 485,694 65 100
7 559,608 51 561,606 100 563,604 97 100
8 639,517 76 641,515 100 643,513 73 100
9 717,427 61 719,425 100 721,423 97 100
10 797,336 81 799,333 100 801,331 78 100
Thermo ThermoFisher
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Mass Chromatogram of a 6 window run

Separation by bromination degree on a 15 m column
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CS3-E: BDE 2-10 brominated on 15 m column / SSL inj.

RT: 6.21 - 28.33

100 7.69
JE P d r 2-BDE / 3-BDE
- |
1ogj | 10 620'92 11.79
50 | % | lzfs' 14.41 4-BDE / 5-BDE
e | Ldmm I
100 | 14"67 15.56
50 || e 6-BDE
oo N
100 17.42 17195 004
e 7-BDE
Instrumental Parameters:
DFS: 20.76 21 .43
El ionization, 40 eV, source 290° C ‘ 8-BDE
R = 10,000 (10 % valley) |
S 24 j03
Trace GC Ultra:
DB5MS (15/0.25/0.1) % 9-BDE
constant flow 1 ml/min Ju
splitless injection 1.5 min, 270°C 271’26
100°C/ min (2) - 205°C/15 — 330°C/6 | 10-BDE
transfer line temperature 280°C ‘\
v | | | é | | | 1\0 | | | 1\2 | | | 1\4 | | | 1\6 I I I 1\8 I I I 2\0 I I I 2\2 I I I 2\4 I I I 2\6 I | I 2\8
Time (min)
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CS3-E: BDE tetra separation on 15 m column / SSL inj.

D:\XCALIBUR\...\dk_PBDEdemo15

RT: 10.99-12.89

1 pg

10/12/2006 8:38:24 PM

D:\XCALIBUR

100 fg (1/10 diluted

RT: 10.99-12.89

006 7:59:39 PM

RT:11.59 %:954 RT: 11.64 T|§:8E3
100 AA: 26947 RT: 1252 ol 100 . AA: 2454 RT:12.56 .
. _ miz 7 RT: 11.31 AA: 2121 m/z
] RT:11.27 AA: 24820 483.6642- i AA: 1715 ' 483.6642-
] AA: 17923 . 483.7610 MS | . 483.7610 MS
RT:11.95 e RT:11.99 il
50— AA12721 dk_PBDEdem 50— AA: 1232 dk_PBDEdem
i RT: 11.90 015 B 0l4
7 AA: 990 _ .
’ RI:11.59 %@354 ° RLes RT:12.56 %2353
AA: 39681 : AA: 3833 112, :
81007 RT:12.51 miz= 1007 AA:3200 miz=
8 E RT: 11.26 AA: 35255 485.6620- kS| | RT:11.36 485.6620-
5 - CIS 5 - RT:11.99 CIS
2 AA:19998 3 .
< 50— dk_PBDEdem < 50 AA:1783 dk_PBDEdem
g - RT:11.89 015 g - 014
© i AA: 1261 = 7
s, = = = = , g o :
RT: 11.58 T;éEG RT:11.62 TIEQES
100 AA: 2ﬁ004188 Lo 100 AA: 2(?9759 Lo
] M 495.7033- i /\ 495.7033-
_ I 495.8025 MS _ i 495.8025 MS
- | ICIS - I ICIS
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100 miz= 100 miz=
7 497.7010- ] 497.7010-
B 497.8006 MS | 497.8006 MS
4 ICIS - ICIS
50— dk_PBDEdem 50— dk_PBDEdem
B 015 ’ , 014
| RT: 11.08 RT:11.64 RT:11.95 4 RT:11.13 EX: 613411631 RT:11.68
0 AA: 11206 _ : 13589 AA: 1526 0 AA:1525 AA: 1870
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
11.0 115 12.0 125 11.0 115 12.0 125
Time (min) Time (min)
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DFS — PBDE analysis in low fg range (like PCB, dioxin/furans)

Application Notes on PBDE

Application
Note: 30038

Koy Words

* Flame Retardants
{PEOE|

* HRGC / HRMS

* Multiple lon
Detaction (MID}

* Parsiatant Organic
Puliutantz (POPs)
» RaMS / WEEE

DEFS - Analysis of Brominated Flame Retardants
with High Resolution GC/MS

Dieele Krvevenevede, Haws-loachrm Hiitschome, Thermo el L LTl =101
OB
100— RT:9.83 ?;:?EQ
1 Quanmass DE.71 auanas
80| .
] + ) BDE-77
| [M+4] B BDE-66
B0
Introduction ]
Polvbrominated diphenyl cthers (PRDEs) are among | 40 BDE-49
meat important and widely used flame recardants i ]
variety of different industrial products. They are fo 20_:
worldwide in matrices, moving them into the focus - ML
recent legislation banning certain PBDE congeners!! E - 21262
directive 20031 1/EC prohibits the use of Penta-BD ol RatlomaSS 1 2 5 fg B D E-47 Tmmass
Octa-BDE for the member states of the Furopean ] + 487.7085
community . 80 [M +6]

As a resule analysis of PBOEs have receival ing
interest due to their known toxicity, Similar to ]
diceinsfurans and PCR's (polydilorinated biphenyl
polvbrominated diphenyl cthers exist in a higher m ]

of congeners (209 (Figure 1),

y £

Time {min)

T T T T [T T T T [T 1 /TT [T T T 1T [T T T T [T T T T [T T T T [T T T T [T T T T [T T T T [T T T T [T T T T [T T T T[T 17T
9.3 9.4 9.5/ 9.6 a7 9.8 94 100 101 102 10.3 10.4 1058

Entry 1D 244-tebdpe Generic Type : LIME
Compound Mame;  2.2.4,4Br-DPE (47 Expected RT:  10.00

Smooting Points: 5

Raw File Mame: pbrdpe_52

i Br a rd
Mazs Area Height Moce Ratio Area Ratio Height Expected Ratio Ratio Limit
Quan Mass 4857106 295 274 1
B r B Ratio Mass 1 4877085 393 189 1l 0 G566 06914 06500 0.5780 - 07520
F .3 l i Ratio Mass 2 0.0000 06500 05525 - 07475
Fiqure: 1: PHOE chemical stuciue, here Deca-B0E
o i . | b Next | I Run | M Uintil | I ® Stop | | A Peak | -I!!ﬂl
The most efhcient analysis technique by far for
three application areas is high resolution GEMS using Iransfer ine Emperature: &0 "L
|~mt.1|'_-.- I.IIIIIrIl.'l'! t-.1_.'!1|m|||-.- for quantitation with highest Tabie 1: GC parametars
procision and significance,
ThermoFisher
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Part 2: Optimized analysis for Deca—BDE

using SSL and PTV injectors

Parameters influencing sensitivity for Deca—BDE:

- liner type and diameter

- Injector type SSL < PTV
- pressure pulse / surge

- splitless time

- oven program
- column length
- column flow

- source temperature
- ionization energy (eV)

Thermo ThermoFisher
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SSL Injector: splitless time and pressure pulse

RT: 16.56 - 27.99 SM: 5G
RT:. 17.37 gl.L2:3E3
o 1007 AA: 9904 miz= 561-563 DB5 15 m; 0.25mm:;
N Splitless time: 0.7 min Rr2oit geeers 0.1 um film, 1 mi/min He
3 ] pbrdpe_32
< 7
g 407 .. .
& - Hepta-BDE Deca-BDE SSL injector with
o i .
O RT.1738 NL: 5 mm I.D. liner
AA: 12925 4.40E3
o 100+ m/z= 561-563
£ 80" RT: 26.72 Fo5.800 Ms > | litl ;
500 Splitless time: 1.0 min T e Too low splitiess time
< 0 Pt it " | causes significant loss of
g 207 intensity for Deca-BDE.
o ]
0 RT: 17.39 NL:
100, AAL3121 4.12E3
o ] ( . . . RT: 26.71 m/z= 561-563
£ oo M‘ Splitless time: 1.6 min ARIOTS s
§ 60 ‘ ‘\‘ :fk)lrsdpe73l
g0l |
ie | M
T e
100, AATTSO miz= 561-563
§ E ] RT: 26.72 F: +m/z=
g Pressure pulse: 20 psi AAI13358  TOEE00 MS
2 607 pbrdpe_35
3 6
o 40i
% 20;
07\ T T T T [T T T T [ T T T T T T T[T T 1T T 1T T[T 1T T T [T T [ TTrTIi T T rTTT 711
17 18 19 20 21 22 23 24 25 26 27
Time (min)
Thermo Thermo Fisher
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SSL or PTV for Deca-BDE analysis ?

Decrease of sensitivity over time

RT: 16.56 - 27.99 SM: 5G

g Ai15925 SSLin " s oes DB5 15 m; 0.25mm;
g Injector: first analysis miz= 561563 - -
s J y rrasie Lol 0.1 um film, 1 ml/min He
; 60? . :)Cblrsdpe_SO
¢ ‘2‘2 Hepta-BDE Deca-BDE SSL injector with
e 5 mm L.D. liner

RT:17.39 NL:
100 AA: 9632 ;-./221'553?1__563
§ o0 — _ : RT:2672 w0 ms | PTV injector with 2 mm
: j;): SSL injector: later analysis J wiess | 1D metal liner
Yool N =>» PTV offers better
AA: 9815 3.17€3 Pe .-
g7 | me=seses | S@NSItivity and stability for
s 807 \ 798-800 MS .
2 7 ! .- (o] - .
goog | SSL injector: next day | .. | Deca-BDE analysis
< 0] \ RT: 26.68
2 7 I AA: 3365
g2 | |
0- == ~RT 2665 LE

1007 RT:17.33 .. e . AA: 14659 Lr:{/lziiael-ses
U so| M 100% PTV Injector: same sensitivity Foorma
3 60 after 30 runs pordpe_127
o 40
% 20E RT: 26.32
14 O: AA:47.33

I \1\7\ T \1\8\ T \1\9\ 1 \2\0\ [ \2\1\ [ \2\2\ T \2\3\ T \2\4\ T \2\5\ T \2\6\ [ \2\7\ T T T
Time (min)
Thermo Thermo Fisher
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Column length and Deca—BDE response

RT: 17.02-/F:2£.1z§SM:56 N DB5 15 m/ 30 m; 0.25mm:;
" gnézf_sea F: 0.1 um fllm,
. Hepta - BrDPE Deca - BrDPE &+ »s| Flow: 0.8 ml/min He

1005

pbrdpe_614

]
o
NN

RT: 27.06

15 m column

322 °C 120 °C (2 min) —
15 °C/min -> 205 °C
207 -6 °C/min -> 330 °C

=

RT: 17.70 NL:
~ AA: 24521 9.26E3
. m/z=

o | Hepta- BrDPE
ICIS

pbrdpe_611

Relative Abundance
(o]
i

120 °C (2 min) —
: 20 °C/min -> 230 °C
Deca - BrDPE | | -6 °C/min -> 330 °C

30? RT: 27.87

202 330 OC AA: 6828

30 m column

Relative Abundance
[o2]
T

T T N B B B Y B B B M R B
18 19 20 21 22 23 24 25 26 27 28

Time (min)

Thermo ThermoFisher
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Oven program and Deca—BDE response

same 15 m column / two different oven programs

RS ‘... | DB5 15 m; 0.25mm;
- Hepta - BrDPE smissar: | 0.1 um film; 1 ml/min He
80; Deca - BrDPE 7&95—%30
g 70; 26.68 pbrdpe_41
319 °C 120 °C (2 min) —
15 °C/min -> 205 °C
- 6 °C/min -> 330 °C
100; 17"39 %lliziEB
o Hepta - BrDPE 261563 F:
3 70 g/lbsrdpe_37
‘,2 eoé 120 °C (2 m|n) —
3 330 °C 15 °C/min -> 205 °C
CINE -6 °C/min -> 268 °C
- Deca - BrDPE - 40 °C/min -> 330 °C
- ﬁ
oy JH\
17 18 19 20 21 Tinie min) 23 24 25 26 27
Thermo ThermoFisher
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Carrier gas flow and Deca—BDE response

RT: 22.91-27.89 SM: 5G
b 00E3 DB5 15 m; 0.25mm;
. %éz.sze,o- 0.1 um film
Blue: RT.2578 7993430
100~ c ; amze013 - Deca - BrDPE P S
3 arrier gas \
o | flow (Heg) in 1.4 | Oven program:
el Py L0021 120 °C (2 min) —
- Teeam0 | 15 °C/min -> 205 °C
] ‘ lO RT: 27.06 ch:lsMS 6 oC/ ; > 330 oC
757 ‘ AA: 16806 Sordpe_613| " min -
= | Yellow: Elution 319 B.00E
657 . miz=
. 602 temperature N 0.8 ;gggigg
§ . | °Cforthe Deca | - us | =» Nearly a factor 2
2 50- 3292 rorpe 6381 hetween low and high flow
g 7 setting.
o 204
35
30—
25-
20 | ‘
157 N
1 RT:2334 N
103~——="A"600 w‘ “
5%@&@@ “
72;0\’\ T \2;.5\ T \24\.0\ T \2'4;\/“\7'\’;(2;)\;'\"f’\r;'EIQS\ T \Zg‘; TT ‘26‘_5‘ T \27\.0\ T \27\"5\ T
Time (min)
Thermo ThermoFisher
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Deca — BDE optimized sensitivity on a 15 m DB5

1 pg Deca (1 ul 1:10 diluted CS1 standard)

100

50

RT: 25.00-27.50 SM: 5G

RT: 26.64
AA: 878

native Deca,
ratio mass 1

NL:

3.00E2

miz=
797.3260-
797.3460 F:
MS ICIS
pbrdpe_218

100

50

RT: 26.64
AA:1090

native Deca,
guantification mass

NL:

3.42E2
m/z=
799.3230-
799.3430 F:
MS ICIS
pbrdpe_218

,_\
o
iy

&
o
[ B

Relative Abundance

RT: 26.63
AA: 950
A

A

native Deca,

A

ratio mass 2 o

| \\
N — /q—é‘p/ \ A~

NL:

3.07E2
m/z=
801.3210-
801.3410 F:
MS ICIS
pbrdpe_218

100

50

RT: 26.63
AA: 7008

13C,, - Deca,
ratio mass 1

NL:

2.13E3

miz=
809.3610-
809.3810 F:
MS ICIS
pbrdpe_218

100,

50

RT: 26.63

13C12 _ Deca, AA: 8571
guantification mass |

RT:26.45 | |

AA:109 | |
AR RS LR AR RS AR

NL:

2.50E3
m/z=
811.3630-
811.3830 F:
MS ICIS
pbrdpe_218

U I R
25.0

(A R AR RN AR RS AR RARAE ERARE T
255 26.0 26.5

Time (min)

ERARERERS
27.5

DB5 15 m; 0.25mm;
0.1 um film, 1 ml/min He

PTV injector:

Glas liner 1 mm I.D.;

120 °C (0.2) — 8 °C/min —
320 °C; 1 min splitless

Oven:

120 °C (2 min) —

15 °C/min -> 205 °C
-6 °C/min -> 330 °C

Source / transfer line;
280 °C

Lock / Cali mass (PFK):
754.95; 766.95

16
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Optimized analysis for Deca—BDE

using SSL and PTV injectors - conclusions

Parameters influencing sensitivity for Deca—BDE:

- liner type and diameter => No significant difference from liner I.D.
- injector type SSL & PTV = PTV is preferable for Deca-BDE.
- pressure pulse / surge => Pressure pulse useful for SSL / PTV

- splitless time => Assure sufficient splitless time

- oven program =>» Rule of thumb: Elution temperature for

- column length Deca-BDE should be as low as possible

- column flow

- source temperature > 2/0-280°C

- ionization energy (eV) =>» same as for dioxins (35 / 40 eV)
Thermo ThermoFisher
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Part 3: A dual column setup for PBDE analysis

combining sensitivity and separation efficiency

Following some minor adaptations of source and transferline parts two
columns were installed into the same GC (two injectors) and source using a
Y-shaped dual column adaptor.

This setup allows to inject from the same vial in subsequent runs on two
different columns.

For PBDE:

SSL injector = 30 m (0.25; 0.1) DB5 column \\

PTV injector =» 6 m (0.20; 0.1) DB5 column -

Trace GC (dual injector) Transfer line with
2 column adaptor

ThermoFisher
SCIENTIFIC
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Typical chromatogram

Separation on DB5 (here 30 m) by bromination degree

RT: 6.62 -18.78 SM: 5G

100 RT:7.73
R 7.34: DPE-7
s0-|RT-7:34 | 7.73: DPE-15
07 = .
100i RT:9.12
] 8.86: DPE-17
50 9.12: DPE-28
: J
67 = .
8 100 RT:10.34 10.54: DPE-49
S 7 . | RT:11.69 10.58: DPE-71
R RT.10.54 “ 10.84: DPE-47
< 507 Aﬂ - ‘ 11.09: DPE-66
g - H“‘ | H “w‘ 11.69: DPE-77
% 07 M}blL@ £
00— RT:12.43

Instrumental Parameters:

DFS:

El ionization, 40 eV, source 270° C
R =10,000 (10 % valley)

Trace GC Ultra:

DB5MS (30/0.25/0.1)

constant flow 0.8 ml/min

splitless injection, 280°C

120°C/ min - 230°C/20 — 330°C/6
transfer line temperature 280°C

12.43: DPE-100

RT:12.99 RT:14.22 1255 DPE-119

RT. 1397 12.99: DPE-99
13.97: DPE-85
14.22: DPE-126
RT: 14.46
‘ RT: 15.32
| J .
u | RT:1643  14.46: DPE-154
| | ‘ 15.32: DPE-153
| | | 16.43: DPE-138
| | A
RT:17.70
f\
DPE-183
L
J
I R N B D R S R B R
2 13 14 15 16 17 18

Time (min)

Di-BDE
327.892

Tri-BDE
405.803

Tetra-BDE
485.711

Penta-BDE
563.622

Hexa-BDE
483.696

Hepta-BDE
561.606

20
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Deca—BDE response on 15m / 6m column

(15m — single column / 6 m — dual column setup)

RT: 16.08 - 27.64 SM: 5G

NL:
o DB5 15 m; 0.25mm; 0.1 um
289 °C :m= DB5 6 m;0.2mm; 0.1 um
ICIS
. RT: 26.04 pbrdpe_4
12; AA: 53391 T.llikzm
90% Deca - BDE ?621_—563 F: ° .
85% 98-500 MS 120°C (2 mln) —
80% F!Cb:Spe_l73 15 OC/m|n -> 205 OC
75% -6 °C/min
hE Hepta - BDE -> 330 °C (15 m)
2 o] s = 2l o e
2 55 319 °C
2 50—
245 Rrazas AN 1075
E 40; AA: 16063
35-
e L 15 m column
20? ——" For display:
e 4.48 min offset on Ret. Times
12: L 6 m column A of 6 m Chromatogram
T \1\7\ T \1\8\ T \1\9\ T \2\0\ T \2\1\ T \2\2\ T \2\3\ T \2\4\ T \2\5\ T \2\6\ [ \2\7\ T
Time (min)
Thermo ThermoFisher

SCIENTIFIC 21 SCIENTIFIC



Deca—BDE response on 15m / 6m column

(15m — single column / 6 m — dual column setup)

RT: 25.00-27.50 SM: 5G

15 m column

RT: 26.64 RT:26.64

AA:1137 AA:952
6 m column
100~
E RT: 26.17
955 .
E AA1564 pr.96.18

1000 fg

Relative Abundance

NL:

4.00E2
m/z=
796.5387-
798.1333 F:
MS ICIS
pbrdpe_218
NL:

4.00E2
m/z=
798.5337-
800.1323 F:
MS ICIS
pbrdpe_218
NL:

4.00E2
m/z=
796.5387-
798.1333 F:
MS ICIS
pbrdpe_242
NL:

4.00E2
m/z=
798.5337-
800.1323 F:
MS ICIS
pbrdpe_242

Time (min)

DB5 15 m; 0.25mm; 0.1 um
DB5 6 m:; 0.2mm:; 0.1 um

120 °C (2 min) —

15 °C/min -> 205 °C
-6 °C/min

-> 330 °C (15 m)

-> 305 °C (6 m)

For display:
4 min offset on Ret. Times
of 6 m Chromatogram

SCIENTIFIC 22
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Deca—BDE linearity on 6m column

(dual column setup) / 0.25, 0.5, 1, 10 pg native Deca)

F¥ Response - [deca_4_point.resp] _Iﬁ'lﬂ
% File Edit Yiew Customize Mindow Help _|ﬁ'|5|
FEIEIEIEEIEEIE IR
deca (linear fit) StdDev = 314.514 RSD = 2.011 CF = 0.999830
0000, CF =0.999830
RT: 21.10-23.91 SM: 5G
NL:
1.40E3
40000 m/z=
798.5337-
AA: 6143 800.1323 F:
MS ICIS
Area (QM) vs.
3 NL:
S f d 957 1.40E3
3 m/z=
pecified Amount 003
800.1323 F:
MS ICIS
30000 pbrdpe_246
= NL:
S 1.40E3
g m/z=
= 798.5337-
= 800.1323 F:
MS ICIS
pbrdpe_244
NL:
@ 607 1.40E3
8 d m/z=
20000+ S 559 AA: 2881 798 5337-
S A "\ 800.1323 F:
2 507 | MS ICIS
® B I pbrdpe_242
2 e I
g |
€ 407 H
40 ‘\ ‘
A
10000 30 ‘
E AA: 1564 I
255 [
E [
205 |
= [
15 |
d 1 \
104 A~ N ) AN~ N~
0 O AN AN S NP N NN N NN A
T T T 0 T
2 1 6 3
Specified Amount 0 T S I I A R B S A AR SR RS AR RARRE AR R RN AN T
215 22.0 225 23.0 235
Time (min)
Ready [ oM

23

ThermoFisher

S Cl

ENTI

FIC



Thermal degradation products of Deca-BDE

100 pg native only BDE-209 was injected

D:\XCALIBUR\...\bde_15mSSL_53

5/12/2005 6:43:20 PM

DB5 MS 15*0.25 (0.1), 100 (2)-15-205-6-330(5), SSL splitless, 40 eV, emult 1.78 KV, ists 290 C

100 pg/ul deca nat., ists 290 C, inj 250 C, surge

RT: 18.10 - 28.74
100+
— 2051

50 20.25
7 19.63 20.10

21.27 21.46

20.78

octa - BDE

NL:

4.72E2

mlz=

641.5076-
641.5204 F:
MS
bde_15mSSL_5
3

2254 2320

7nona-BDE

o

) 2501

2330 || W\, M 2518
W/ |

NL:

2.94E3

miz=

719.4173-
719.4317 F:
MS
bde_15mSSL_5

=
o
o o

al
o

ive Abundance

(&)
o
|

o

deca-BDE |

octa - BDE

3
NL:

Optimized splitless
injection

for minimized thermal
decomposition.

Injector temp.: 250 °C
Pressure pulse: 150 kPa

1.60E4

e | 1.0 E4 deca peak height

799.3409 F

MS

3
NL:

5.98E3
miz=
641.5076-
641.5204 F:
MS

,_\
o
iy

22.44
2233 ) 226

nona - BDE

24.68
_24.87

bde_15mSSL
5

NL:
1.29E4

m/z=

Enforced / increased
thermal decomposition

injector temp.: 310 °C

719.4173-
719.4317 F:

deca-BDE |

25.37

26.18 27.14 | ‘ 27.36 28,19 /993249

MS
bde_15mSSL_5
5

NL:
5.04E3

miz=

5.04 E3 deca peak height

0\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

19 20

21

22

23 24 25 26 27
Time (min)

28

799.3409 F:
MS

bde_15mSSL_5
l._,‘

24
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Reducing thermal degradation of Deca-BDE in the injector

comparison Deca-BDE in splitless / PTV on column injection

RT: 16.94-23;?:517.94 NL 1.82E4 DB5 15 m; 0.25mm;
Jop., A 48054 miz= 0.1 um film
] 561.1055-562.1055 F: . .
90 Hepta - BDE + miz= Flow: 1 ml/min He
] 798.8329:799.8329 Same oven program:
E bde_15mssl_16 120 °C (2 mm) —
g 70 15 °C/min -> 205 °C
S 60° -6 °C/min -> 330 °C
2 50
© Deca - BDE .
2 a0 Splitless
© 30— RT: 27.25 injection
= AA: 13774
20 290 °C
1 I Factor 5 less thermal 10 precolumn
’ breakdown of Deca- RT2T08 U240k
1003 BDE in PTV-OC 561.1055-562.1055 F:
907 ;92%_329-799.8329
80 MS ICIS
B bde_15mSSL_101_05
704 0519184330
- PTV on column
60; RT:17.83 Deca - BDE like ini t]
so0 AN3BT0 Henta - BDE IKe Injection
07
20 80°C(0.2)-5°C/min-
320 °C (20)
20
107 precolumn (1.8*0.53)
07\ TT I T T T T T [T T T T [T T T T [T T T T T T T T [T T T T [T T T T [T T T T T I I T T T TT T TTT
17 18 19 21 22 24 25 26 27 28
Time (min)
Thermo Thermo Fisher
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Conclusions

- estimation for Deca-BDE sensitivity with SSL/PTV:
30m: > 10 pg
15m: ca.1-5pg
o6m: ca. 0.1 -0.5pg
- dual column setup: combining a.) good separation efficiency
b.) sensitivity for Deca-BDE
- Deca thermal decomposition due to oven temperature probably

reduced to the limit on 6 m column

- on column injection reduces decomposition in the injector strongly

Thermo ThermoFisher
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PTV LVI for POPs analysis




80 ul dioxins/furans with PTV LVI

Recovery and peakshape

C:\WXCalibun\.. \dio M100

4/18/2008 11:08:34 AVl
closed Elvol., 30 m TR5MS (0.25), 140(2)-, tune last, LM metall liner with wool, 100 ul sytinge with side hole

LM: 80 ul CS3 (1/80), PTV100(0.2), 50 ml, 20 ul/sec, PTVLMinstalled

C\XCalibur\..\dioL M100 4/18/2008 11:08:34 AV LM: 80ul CS3(1/80), PTV100(0.2), 50 ml, 20 ul/sec, PTVLM installed
cdosed B vol., 30 TR5VS (0.25), 140(2)-, tune last, LM metall liner with wool, 100 ul syringe with side hole

RT: 1659-19.27 RT 1659-19.27
RT:17.23 N RT:17.23 N
100- AA: 2081216 RT:17.79 6.48E5 AA 2081216 648E5
. AA 2082628 KT 1853 TCF: +cH 1005 RI-17.79 TCF +cH
o AA 2000425 SRMIms2 * AA 282628 SRV
] 373800 s 373800
. [310.799- E RT: 1853 [310.799-
e 310.801] MS 907 AA 2000425 310801] MS
o 0] ICIS cioL V100 E [0S diol V100
o 7 857 N
S &0 1 65255
€ 3 . 80 )
e PTV LVI: | ese
b 757
g 4 ] 373800
B 40 80 ul CS3 (1/80) o [310.700-
T - ] 310801] MS
307 &1 ICIS diossi101
i ]
] o 607
] g
107 Rri7oL RT: 17.58 RT: 1801 RT: 1880 s 1
oL ANITB AN 1476 AA204 AA 325 s %5
Tie T2 o
0, N 211915 oS overlay
o] RT: 1854 SRVINS2 T
1 AA: 1955979 373.800 02 4&:
] [310.799- ]
w 310.801] MS =]
0] ICIS diossl101 B
] 307
60 b
: : . 25
o PTV splitless: ;
] . 207
404 |
; 1 ul CS3 (undil.) o
304 E
1 . 107 RT: 1836
207 e ] AA519
. 5 . . .
107 RT: 17.02 17, 18| 1 RT170L RT: 1801 RT: 1880
] . . , 1 AAIB AN 2014 AN 0%
0~ '?A?G@‘z“‘ﬁ‘ﬁfifff e i L A A A e I Mt L A M Ul
70 170 175 180 185 190
Time (min)
Thermo ThermoFisher
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80 ul dioxins/furans PTV LVI on samples

peregrine falcon egg extract / eal extract - tcdd

RT: 12.38 - 12.92

RT: 12.61 NL: 8.41E3 RT: 12.38-12.92
AA: 18983 TICF: +CcEISRM RT: 12.62 NL: 3.44E3
10 ms2 319.900 AA: 7437 TICF: + ¢ EI SRM
[256.899-256.901] 100+ ms2 319.900
8% MS ICIS dioLVI102 80 [256.899-256.901]
] MS ICIS dioL V1104
; 60—
Ratio mass e
i 20
0~ 1 NL: 7.95E3 = .
A& 1012 TIC F: +c EISRM RT: 1261 neeTes
0 1007 ms2 321,900 210 AA: 6520
£ 80 [258.899-258.901) 2 g PTV LVI:
©
Quan mass PTV LVI: Z 80 ul sample extract
- 4
% ] 80 ul sample extract (1/80) g’ (1/40)
4 7 o B
. ENEED A a— ¢ RT: 12.60 NC 20000
. S : AR
100, AR 7{838 ms2 319?900 100 AN i458 .
80 B [256.899-256.901] NE /’,\ Spl |t| ess (SS L)
Rali ,,9‘“ \ splitless (SSL): 60 ‘/ \ 2 ul sample
I0Mm A : 40— A .
Nallo mass | I | 1 ul sample extract (undil.) . I | extract (undil.)
23 ¥y - B € y -
RT: 12.61 NL: 6.71E3 RT: 12.61 NL: 2.28E3
AA: 17715 TIC F: + ¢ EISRM AA: 4708 TICF: +c EI SRM
103 ms2 321.900 1005 ms2 321.900
[258.899-258,901] ] [258.899-258.901]
8 MS ICIS dioSSL23 807 MS ICIS diossI30
60—
Quan mass :
_ 40~
o 20-
0:\ S e Bt s B By B s Bt s B I B 0 ro ol ror
124 125 126 12.7 12.8 129 12.4 126 128
Time (min) Time (min)
Thermo ThermoFisher

30

SCIENTIFIC




80 ul and 1 ul calibration curve: tcdf

average response EPA 1613 standards: CSL, CS 0.5, CS1 - CS4

80 ul calibration curve 1 ul calibration curve

2378_tcdf_nat 2378_tcdf_nat
Average Response Factor =0.0112157 Average Response Factor = 0.0114283

0.45
0.40-]

0.35]

0.30]

Area Ratio
o
N
b
Area Ratio

0.20-]

0.15-
0.10]
0.05]
0-07\\\\\\\H\HH\\H\\HH\HH\HH\HH\HH 0.0 RN e e
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
pa/ul pa/ul
Thermo ThermoFisher
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DFS — Dual data option

up to two fold increased sample throughput

- 2 GCs attached to 1 DFS

- 1 extra wide Autosampler
covering both GC's

Thermo ThermoFisher
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The standard way to inject samples

single GC system: sequence of 3 injections

RT: 0.00-49.95 RT: 0.00-49.95 RT: 0.00-49.95
NL: NL;

NL:

X 6.68E5

TIC M TIC MS

S2 test03_CS2

...
e o B
g
&
o

@

2255
3.14

2255

27.09 27.09
4

®

~

~

@

2

4001 4604

a

34.03 4259

Wasted
time

34.03 3723 42.59

Wasted
time

b
<

34.03 3723 42.59

Wasted
time

»

@ W A
Relative Abundance
Relative Abundance

n

Relative Abundance
08 88 8888 5,.8,.8.8.8.3.8.8.8.8.8.

A
A 4

\ 4

A
A 4

=

46.20 46.20 46,20

1000 1064 1233 1846 2163 ||| 2501 3000 k ||l 4295 | 4673 1009 1064 1233 1846 2163 ||| 2591 3000 k | Wla295 4673 1009 1064 1233 1846 2163 ||| 2591 3000 k | |l a205 | 4673
L N o A s e e el L e o B e ) B S L L LA e o e e e LA A T
5 10 15 20 25 30 35 40 5 0 5 10 15 20 25 30 35 4 45 0 5 10 15 20 2 30 35 4 45

r Time (min) Time (min) Time (min)

[«

Injection Injection Injection

Thermo ThermoFisher
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Dual GC system the standard way to inject samples

same time for 3 injections as on 1 GC system

RT: 0.00 - 49.95
2237 NL: RT: 0.00-49.95
1005 6.68E5 2237 NL
] 6.68E5
test03_CS2 TIC MS
test03_CS2

4001 4604

34.03 4259
37.23
34.03 3723 42.59

35.66

3566

Relative Abundance
elative Abundance

29,02
29,02

46.20

46,20

1009 1064 1233 1846 2163 2591 l‘aooo k 2295 || 4673
- e B L e e = E 1000 1064 1233 1846 2163 2591 3000 | |JLa295 | 4673
e : L

HH‘5“‘1‘0‘ 15 20 25 30 35 40 45 TrTrT T LN L L L L L L

T T
Time (min) 5 10 15 20 2 30 35 4 45
RT: 0.00-49.95 Time (min)
2237 NL
6.68E5

8

©

T Ms
test03_CS2

2 N N @ ® @
@ S P g

2

ndance
a

34.03 3723 42.59
35.66

29,02

Relative
W w
3.8

N

-

0 88 888 8L

46.20

1009 1064 1233 1846 2163 2591 kso.oo k | lUla29s | 4673
T T T T

T
5 10 15 20 25 30 35 4 a5
Time (min)

Thermo ThermoFisher
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Dual Data aquistion — dual GC system

how to achieve higher throughput

: =» Staggered injection !!:
Inject next sample on
: GC2 already during
fi BN s elution of peaks on GC 1
/ Red dotted line:
Inject GC1 Injection time on GC2
- snlllze_ J -,
Inject GC2 FE
Thermo ThermoFisher
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Dual Data aquistion — dual GC system

5 samples injected in the same time as before 3

RT: 0.00 - 49.95 RT: 0.00 - 49.95 RT: 0.00 - 49.95
2237 N 2237 o L 2237 NL:
1008 ° 483es 6.68E%X 9 6.68E5
° Tic_§s L4 TIC MS Tic Ms
954 ° 303 cs2 ° testoGE2 test03_CS2
El
901 ° 903 L4 o0d
! ° E ° |
8 8¢
4 2255 @ 54 255 @ 4 2255
1 27.09 4 ‘7.09 :‘ 27.09
801 4 ® 803 3.14 80y 3.14
| ° | ° J
754 ° 759 ° 754
g 2854 ¢ 2854 . 2854
70 ° 703 ° 70
! ° d ° B
65 ° 651 ° 651
° GD?‘ [ ] 4001 4604 604 L] 40,01 46,04 ° 60 4001 4604
¢ d ° g 2 ° ¢ 4
§ §
£ %4 ° Er! ° e
H H H
2 0z ° 3408 450 4259 2 51 ° 3408 450 42559 2 5 3408 4,0 4259
2 451 ° 3566 2 4; ° 3566 2 Aj 3566
ﬁ ° 5 ° & 4]
3 3
AOj ° 29.02 s0d ° 29.02 401 29.02
3 ] F ]
354 ° 354 ® 354
3oj ° 30d (] 08
. ° 3 ° B
2
5 ° 259 ° 257
203 ° 204 ° 207
Bl ° | ° J
15 ° 154 ° 159
109 ° 104 ° 104
k| 4620 | 4620 | 4620
51 54 |
| 1009 1064 1233 1846 2163 | Ul4205 673 § 1009 1064 1233 1846 2163 [l 4295 || 4673 o 1009 1064 1233 1846 2163 2591 3000 L L4295 | 2673
O T T T T T T e e T L B NI B iy s o B T T T B e L L e e e S o b o B
0 5 10 15 20 35 40 45 0 5 10 15 20 35 4 45 0 5 10 15 20 25 30 35 P
Time (min) i ) Time (min)
RT: 008-49.95 X
100® 2237 ° 2237 NL:
! 6.68E5
o TC Ms
test03 CS2
o
8 2255
Y00 255 0
8 2314 314
7 |
2854 | 28.54
K
|
[e: |
|
6 4001 46,04 4001 46,04
8 8 !
g
£ 2
24 3408 450 4259 3 | 403 g0 4259
g 3566 g }
2 4 2 | 3566
5 k<1
& 29,02 & |
A 2 & ! 29.02
3 3 |
|
3
3 |
2 2 |
|
2 2
|
1 18 I
1 1 I
4620 4620
1009 1064 1233 1846 2163 2591 le.OO k \ 4295 || 46.73 1009 1064 1233 1846 2163 \ 4295 || 46.73
LA AL L L L B B L L LA L B B S L L e e e e LA B e o s T LI B ey o s e
5 10 15 20 25 30 35 P 45 5 10 15 20 35 &
Time (i) Time (min),

Thermo ThermoFisher
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Dual Data aquistion — dual GC system

5 samples injected in the same time as before 3

RT: 0.00 - 49.95 RT: 0.00 - 49.95
2237 2237 : 2237 NL:
1007 6.68E5
E| TC MS
95 test03_CS2
903
85
2255 2255 2255
27.09 27.09 27.09
314 807 314
759
2854 2854 2854
703
657
4001 4604 40,01 46,04 60 4001 46,04
8 8 8
] 5 § 5]
] k-l S 555
3 4259 2 3403 4259 3 3403 4259
2 3403 5703 Fl 3723 2 37.23
3 P ®
2 3566 2 3566 2 3566
s = k]
] ] ]
o 2902 = 29.02 - 29,02
35 35
30
257
205
154 157
4620 4620 4620
1009 1064 1233 1846 2163 k I\ 4295 || 4673 1009 1064 1233 1846 2163 l}O-OO J k [l 4295 || 4673 1009 1064 1233 1846 2163 2591 l‘ao.oo k L L4295 | 2673
™ L e LIS N B e L L s e L R e B e e N L L e o e e e e L e S e
10 15 20 35 40 5 5 10 15 20 25 30 35 4 45 5 10 15 20 2 30 35 4
Time (i) Time (mir) Time (min)
RT: 0.00 - 49.95 RT: 0.00 - 49.95
2237 AL 237 NL:
100 6.68E5
E| TC MS
%5 Cs2 test03_CS2
90]
853 2255
E 2709 25 00
807 2314 314
755
E| 2854 2854
704
657
60 40.01 40.01
g 73 8
g 3 5
€ g
1 g
ER 4259 5
3 5] 3408 5703 3 3408 5703 4259
PR ©
2 J 35.66
& 454 2 3566
s 7 T
@ 203 29,02 -4 a« 29.02
35 3
304 3
253 2
20 2
15 1t
104 1
] 4620 4620
55
e 1009 1064 1233 1846 2163 2591 3000 k L4295 | 4673 1009 1064 1233 1846 2163 2591 l‘ao.oo k [l 4295 || 4673
LN e LI I L S L L B L e e e e L B e e . LA B s s s o s B B e s e e e B L
5 10 15 20 25 30 35 A 0 5 10 15 20 25 30 35 4
Time (min) Time (min)
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Dual Data aquistion — dual GC system

5 samples injected in the same time as before 3

RT: 0.00-49.95 RT: 000-49.95
2237 2237 : 2237 NL:
10 6.66£%] 6.68E5
TC M TC MS
B testoFCE2 test03_CS2
o
8
2255 2255 2255
27.09 27.09 27.09
8 3.1 314
7
2854 2854 2854
4001 4604 4001 46,04 40,01 4604
8 g
§ ]
2 2
3403 ;50 4259 2 3408 450 4259 2 3408 4,0 4259
3566 2 3566 2 3566
s s
o} o]
m O d e 29,02 3 29.02 @ 29.02
4620 46.20 46.20
1009 1064 1233 1846 2163 2591 Laooo k |\ 4295 || 4673 1009 1064 1233 1846 2163 2591 Lso.oo J k L4295 | 4673 1009 1064 1233 1846 2163 2591 Lao.oo k 4295 | 4673
B e L e e e e e e L L B B B L L e L et e e e e e MLy I e e e L e e e e L A o B e
5 10 15 20 2 30 35 40 45 5 10 15 20 2 30 35 4 25 5 10 15 20 25 30 35 4
Time (min) Time (min) Time (min)
Ll
RT: 0.00-49.95 RT: 000-49.95 RT: 000-49.95 RT: 000-49.95
10 237 2237 NL: 2237 NL: 2N NL:
o 6.68E5 6.68E5
o TC Ms TC MS
cs2 test03_CS2 test03_CS2
9
8 8 8
2255 225 2255 2255 2255
27.09 7.09 27.09
8 3.1 23,14 314 80 2314
754
2854 2854 2854 2854 2854
70
659
4001 46.04 40.01 46.04 4001 46.04 601 4001 46.04 4001 46.04
551
] ]
2 2 2
34.03 4259 5 3403 2259 S S
3723 2 3723 2 3403 o0 4259 2 g 3408 459 4259 3408 4,0 4259
3566 H 3566 H 3566 g 35.66 35.66
[< i} g 45
i} o] o]
2902 o 2902 3 «
a 2902 ol |2002 29,02
3 35
- 3 30}
253 2 251
207 2 2
151 1 15§
103 1 1
46.2f 46.21 46.2( 46.20 46.20
5] 54
E 1009 1064 1233 1846 2163 1 3000 1009 kll 12485 3000 4 12 1895 fugsr | 25 3000 d B Q 1233 2591 30,00 Y 64 1233 | 429848 A3 2591 30,00 k | |\ 42905 | 4673
T L I L WL L L O L L L L U LB i LA LA e e 3 e L e L ) et
10 15 20 250 305 3510 4015 4520 305 3510 4015 452 250 3510 4015 4520 25 3 5 3 10 15 20 2! 30 35 4 45
Lo () e (i) it i) e i}

Thermo ThermoFisher
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New Quantification Software package

[C52_TEST]
1 File Edit Yiew Customize Quantication Tools  Window Help
DEEME G PR PE S 2|9 et b [ W3R TR R 4| [c][2] 23784 | 5] R]frr]
Chromatogram )
-+ 3 N ] 0 R MK [ ]
RT: 22.55-2455 SM 5G
o RT 2355 il

504

miz=
321.8775-
321.9097
s
C52_TEST

QG

1.35E4
2264 2274 2287 22.96 S8 230% 357 K 2371 2383 2392 2403 2417 2432 2442

RT: 23.56 hL:

o

_\
o
T

Relative Abundance
n
i
R M1

o

3366 22.74

2309 2317 2329

2341

23.71

2387

2397 2406

2417

2427 2436 2445

1.01E4
miz=
319.8805-
FlaE2s
k]
C52_TEST

100

N
T

RT 23.53

ML
5.78E5
miz=
333.9172-
333.93068
ik

C52_TEST

L1
1S Qi

2295
2266 2276 23.14
T T T T T T T T T T T T T
226 228 230 232

o

24,21 2434
I T T T T T T T
238 238 240 242 244
Time (min)

2448
T T

23.30 / 2383 2394 2404
T T T T T T T T T T T T T T
234

Entry, 2378-tcdd 1S 2378-TCDD -
Sequence List %] =

File Path |

Sequence [ Dircdiburimethods| Targetquanal, sid CRFA& <pa, Cam
Data 1 (7 Dii¥caliburidatalTargetQuan0licsl _test

R1RA ~

Calculated Specified Calculated | Status Ratial RT Status Ratiol RM1 Ratio | Quan
Type RF (&) Amourt | Amourt (4] | Cverview Status Litmit A | Mass

Ertry | Compound Enttry Enttry
Data 2 (7 DiyscaliburidataiTargetQuan0lics2 _test Mame \dertifier

|
)
[ i
Data 3 (¥ DiixcaliburidataiTargetQuan0licss_test
Data 4 (7 Di\rcaliburidataiTargetQuanitics4_test
[ i
¥ |

1234-TCDD 1312 5TD
2378-TCDF 13C12 ETD
2378-TCDF

2378-TCDD 13C12 STD

1234-TCDD [ 5 RT 1.0000 100.00 100.00 | pagzed pazzed pazzed 065345- 085835 0.7933 | 3339339 +/- 30
2378-TCDF [ISRT 16106 100.00 100.00 | paszed pazzed pazzed 06345- 085835 08019 | 3179359 +/- 50
23784cdf | UMK 1 0550 2.00 2.00]| pazsed passed paszsed 06345- 08855 07825 | 3058957 +/- 30
2378-TCDD [ISRT =] 100.00 100.00 | passed pazzed paszsed 0E545-  0.8855 0.7927 | 3339339 +/- 50

Datas (7 Dni¥caliburidata\ Targetuan0lcsS_test
Data 6 (7 DiixcaliburidatalTargetQuanolics_test_unknawn

| =] ]

12375-PeCC| IS RT 12425 100.00 10000 | pas=ed pazzedd paszedd 05610- 07530 35189000 +)- 50
12378-pecd | UNK 14011 10.00 10.00] paszed pazzed paszed 0.5610- 07580 06357 | 3398597 +- 50
23478-PeCDF 13012 5TD 23478-Pe(C) 15 RT 12736 100.00 100.00 | pazsed pazzed paszed 0.5610- 07580 06269 | 3519000 +/- 50
23478-PeCDF 23478-pecd | UMK 1.0597 10.00 10.00 ] pazsed pazzed pazzed 05610- 07590 06316 | 33983997 +/- 30
12378-PeCDD 13C12 STD 12378-PeCC| IS RT 0754 100.00 100.00 | paszed pazzed pazzed 0.3610- 07590 06248 | 367.5949 +/- 50

12378-PeCDF 13012 STD
12378-PeCDF

o

PRI

S

Ready MUK

ThermoFisher
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The New Peak Browser

& TargetQuan - [cs3_test "]_ ..

{4 File Edit Wiew Customize GQuantitation Tools ‘Window Help = | BV
D=EHE S| PR TEREE] = b 50 T R | [][] [ edd | 1] 7]
Chron gram Sequence List ]
[El = [l [ ]+ i Path |
RT: 22586 -24 56 SM: 53 Sequence [ Diixcaliburimethods Targetquanol .sld @ a1
RT- 2356 ML: [ata 1 (7 Dii¥caliburidata) TargetQuanilicsl_test Ertry | Compound Ertry T A
1DD—_ 5 5GRE4 Data 2 (7 Di\ecaliburidatal TargetQuan0lics2_test Name \dentifier Mass
- bnfz= Data 3 (7 Dii¥caliburidata) TargetQuanilics3_test :
e i v (% Dricalburidata|Targetouandlicsd test 1234-TCOD 13012 STO | 1234-TCDD 333.9339 +/- 50 ppm
R Data s % Dilcaliburldata)TargetQuanaticss, test 2 237E-TCOF 13C12 STD | 2376-TCDF 317.9389 +/- 50 ppm
— 033' test Data & (7 Di\xcaliburidatal TargetQuanitics_tes.., 3 2378-TCDF 2378-cdf 3058987 +1- 50 ppm
B0+ = 4 237E-TCOD 13212 STD | 2375-TCDD 333.9339 +i- 50 ppm
] 5 COD y
] 53 12353758-PeCDF 12378-PeCDF 3519000 +i- 50 ppm
40+
4 7 12378-PeCDF ~asgecdt 339.8587 +/- 50 ppm
i . & 23478-PeCDF 13012 ST| 230~ | 3519000 +&- 50 ppm
20+ B y A n al yS | S 3 23478-PeCDF 23475-paldn_ 597 +1- 50 ppm
= 10 1235378-PeCDD 13012 5T| 12375-PeCDD 0 ppim
1527 2308 2333 2379 2405 2432 = o g
100— RT: 23.56 ML

4554 One Compound 12 123789-HxCDD 13012 5| 123759-H By Compound

13 123475-HxCDF 13C12 5| 123478-H

] rfz=
B . 14 123478-HxCDF 123475
80 9.9 S t | |
i 3139 equen Ia y 15 | 123678-HxCDF 13012 5| 123678 O A I :
-cE N CS3_tESt . 16 123678-HxCDF 123675 n e n a. yS I S
£ B0+ S e I e Cte d F | I e S 17 2346758-HxCDF 13C12 £| 234678-H 5
=
Ea 18 234678-HxCDF 234678 S e q u e n t| al |y
_g A0 19 123789-HxCDF 13C12 £| 123789-H
7 20 123789-HxCDF 123789- S I t d E t
i)
o 20_‘ | 123478-HxCDD 13C12 £ 123475-H e e C e n r.y
4= 22 1234758-HxCDD 123475
. Z 2278 103 23.10 9337 407 7418 7435 3 123678-HxCDD 13C12 §| 123678-HxCDD 401.8559 +- 50 ppm
e 72 55 AT 2364 ML: 24 1236758-HxCDD 123678-hxcdd 3898157 +i- 50 ppm
] ) 4 BRES 25 123789-HxCDD 123789-hxcdd 3895157 +- 50 ppm
] miE= 26 1234678-HpCDF 13C12 | 1234675-HpCDF 4198220 +i- 50 ppm
30— 333.9- jerd 1234678-HpCDF 123467 8-hpcdf 407 7515+ 50 ppm
] 3340 MS 28 [1234780-HpCDF 1312 [ 1234768-HpCDF | 419.8220 +- 50 ppm
g0 cs3_test 29 1234789-HpCDF 1234789-hpcdf 407 7515+ 50 ppm
- 30 1234678-HpCDD 13512 | 1234675-HpCDD 4358169 +i- 50 ppm
40 . .
] -
; Xcalibur Analysis Sequence:
20 =
0] W 78 2329 2384 2405 2421 24739 5
T T T T T T T T T T T T T T T T T T T T
1. Loads Sequence Data Files
Time (min)
= 5 c
Area Height Inteqgra... | Ratio Area Ratio Height R.atio Lirnit Expech 2 I: I b t d k
e — . or Calibrations and Unknowns
Ratio Mass 1 172435,926 45419.885 & 0,783 0.5158 0.6545 - 0.8855 0.74
Ratio Mass 2 0.000 0.000 — 0,000 0.000 0.6545 - 0.8855 0.74 | ‘
3 I 3|1 >
Ready MM
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The New Screen Layout

0 TargetQuan - [cs3_test *]
Lo File Edit Wiew Customize Quantitation Tools Window Help _ 8 x

D=z H S| PR EME =0k % e 7o

FParameter Overview
Parameter Value i |
Short List = Fa ] Rt <P,
Data File Parameter Ertry | Compound Ertry Quan. Ratio Specified | RM1 Time Ratio
Acg, Data 2000/1115 00:00 Mame Idertifier Mass Mazs 1 Amourt | Limit [min] Limit
Mumber of Entries 34
i DN 0025 D 20 e DL 02T i 1 2376-TCDF 13C12 STD | 2378-TCDF | 317.9389 +- 50 ppm 3159419 +- 50 ppm 10000 020- 020 0BS45- 08855
vial 13 2 2378-TCOF 23784cdf | 3058987 +- 50 ppm 3039016 +- 50 ppm 1000 o020- o020 oesds- ogess
Sample Hame vial 13 £5-3 3 2378-TCDD 13012 STD | 2378-TCOD | 333.9339 +/- 50 ppm 331 9368 +i- 50 ppm 10000 020- 020 0B545- 08855
Sample ID 4 1234-TCOD 13C12 5T | 1234-TCOD | 333.9339 +/- 50 ppm 331 9368 +- 50 ppm 10000 020- 020 0BS45- 08855
Study R=10000, Splitless 5 2378-TCOD 23784cdd | 3218936+ 50 ppm 19,8965 +- 50 ppm 1000 o020- o020| oesds- oaess
Client 5 12378-PeCDF 13C12 ST| 12378-PeCC| 351.9000 +- 50 ppm 3538970 +- 50 ppm 1000 o020- o020 0s8E10- 07590
Laboratary 7 23478-PeCDF 13C12 ST| 23478-PeCC| 351.9000 +- 50 ppm 3538970 +- 50 ppm 100.00 020- 020 05810- 07590
g::n":”y 3 12375-PeCDF 12378-pecd | 339.8597 +1- 50 ppm 341 8567 +i- 50 ppm soo0| o020- o0zo| oselo- o7s90
S5 [ 23475-PeCDF 23476-pecd | 339.8597 +/- 50 ppm 341 8567 +- 50 ppm soo0] o20- o020| o0selo- o7soo
e 10 12376-PeCDD 13012 57| 12378-PeCC| 3675049 +/- 50 ppm 3698919 +- 50 ppm 1000| 020- o020 0ss10- 07590
Quan (5 diwealiburidataltargetquanilicss_test.guan 11 12376-PCOD 12378-pecd | 3558546 +/- 50 ppm 357 8516 +i- 50 ppm s000| 020- 020 0se10- 07500
Data = di\xcaliburidatattargetquantlcs3_test.raw @ 12 123478-HxCDF 13C12 S| 123478-HxC| 3858610 +i- 50 ppm 387.8580 +i- 50 ppm 100.00 10130 S ) 06970 - 0.9430
Response [ d:\xcaliburidataltargetquanilitargstquan_cs1_csS.resp E 13 123678-HxCDF 13012 5| 123678-HeC | 3858510 +4 50 ppm 3878580 +- 50 ppm 100.00 020- 020| 0B970- 09430
Script = ad | BT 234678-HxCDF 13C12 5| 234678-HxC| 3858610 +- 50 ppm 387 BSE0 +/- 50 ppm 10000 020- 020 0B9F0- 09430
T 15 123789-HxCOF 13C12 5| 123789-HxC| 3858610 +/- 50 ppm 387 BSE0 +- 50 ppm 10000 020- 020 0B370- 09430
: = [ 123478-HxCDF 123478-hoc | 3738208 +/- 50 ppm 3758178 +- 50 ppm soo0] o20- ozo| oegro- 09430
TSRS N : 17 12367 8-HxCDF 123678-hc | 3738208 +/- 50 ppm 3758178 +- 50 ppm soo0] o20- o02o| oeero- 09430
O ot s 18 23467 8-HxCDF 234678-hc | 373E210 +- 50 ppm 3758178 +- 50 ppm soo0| o020- o020 o0e9ro- 09430
- Show Parameters 19 123769-HxCDF 123789-hxc | 3738210 +1- 50 ppm 3758178 +- 50 ppm soo0|  o20- ozo| oeero- 09430
o Entry 20 123478-HxCDD 13C12 £ 123478-HxC | 4018559 +/- 50 ppm 4038529 +- 50 ppm 10000 020- 020 OB9F0- 09430
= 21 123678-HxCDD 13C12 £ 123678-HxC | 4018559 +/- 50 ppm 4038529 +- 50 ppm 10000 020- 020 OB9F0- 09430
™ Compound Mame S d h 22 123769-HxCDD 13C12 £ 123789-HxC | 4018559 +/- 50 ppm 4038529 +- 50 ppm 10000 020- 020 OB9F0- 09430
Entry Identifier prea S eet 23 123478-HxCDD 123478-hxc | 3898157 +- 50 ppm 3918127 +- 50 ppm 50.00 020- 020 0B970- 09430
=L 24 123678-HxCOD 123678-hxe | 3898157 +/- 50 ppm 391 8127 +- 50 ppm s000|  020- 020 06970- 09430
g E':;LVDTVDE Ll I nd IVId u al I—ayo Ut 25 123789-HxCOD 123789-hxc | 3898157 +1- 50 ppm 381 3127 +i- 50 ppm soo0| o020- o0z20| oesTO- 08430
B in el 26 1234678-HpCDF 13012 | 1234678-Hp | 419.8220 +/- 50 ppm 421 5190 +- 50 ppm 10000 020- 020 0&3E0- 14270
O Ret. Time Std, Identifier 27 1234783-HpCDF 13012 | 12347809-Hp| 4198220 +/- 50 ppm 421 5190 +- 50 ppm 10000 020- 020 0&3E0- 14270
™ Specified Amount
O TeF . . .
2 Speateitr ) Customized Windows
O specified RF (H) -
-~ & Peak Parameters
- & Identification . . .
3 Epeneaar ™ 1. Any Combination Possible
O Expected RT . y
O RT Window [min]
O RT View width [min]
=
2. Store as Screen Layout
Ratio Mass 1 .
F.atio Ma
+- O Detection
=& Limits - -
3. Fast Switching Chro <& Spreadsheet
O RatioZ Limit
O RT Lirnit [min] ~IT

Ready T
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The ISTD Dependancy Tree

0 _TargetQuan - [cs3_test *]

Lo, File Edit Miew Customize Quantitation Tools ‘Window Help = EH 5
DeEE S|\ FRIPEMSE = 2k s W %98 ) P A [(][3] [ T00F | [1s] [R] ]
Parameter Dverview [ | >
Parameter Yalue cs3_test
Shork List o > .
P — S 1S 2371 *I Entry Dependencies x|
#fcg, Data Z000{11/15 00:00 * 2375-tedf
Mumber of Entries 34 = 1§ 2378-TCDD
Cormment STO#DBSMS(E0-0,25-0, 14120/ 2min-220{ 10/ 10 * 2378-tedd = ESS_I:ESI:
Yial 13 = 1§ 12375-PeCDF
Sample Mame Wial 13 C5-3 * 12375-pecdf - 5 1 234'T|:DD
Sample ID = 1§ 23478-PeCDF .
Study R=10000, Spltless + 23478-pecdf - ls 2378-TCDF N atlves
Client = 1§ 12378-PeCDD
Laboratary + 12378-pecdd L 2 23?8":':':":
Company § 123789-HxDD I
rh = 1§ 123478-HxCDF = _
Baro::de + 123478-hxedf I s 23?8 TI:DD
Files Parameter = 1§ 123675-HxCDF _
Quan [ dixealiburidataltargetquanilics3_test, qua + 123675-hxed? * 23?8 t':dd I STD
Data (2 diyxcaliburidataitargetquantlics3_test.raw = 1§ 234678-HxCDF —
Response [ diicaliburidataltargetquanal bargetquan_ * 234675-hxcdf - I 5 1 ES?B_PECDF
Scripk £ = 1§ 123789-HxCDF
Mass Ref = * 123789-hxcdf * 1 ES?E-pE}EdF
Quan Parameter = 18 123478-HxCDD
QualBrowser Compatibility Compatibility off + 123475-hxcdd — l 5 234?8—F‘ECDF
Sum AreafHeight Mo Surmmation —- 1§ 123678-HxCDD
Quantitation Status Dependend on Area + 123678-hxcdd -‘- 234?81:'&':':":
Injection Yolume [hITV] 1.00 + 123789-hxedd
Sample Wolurme [hSY] 1.00 —- 1§ 1234673-HpCDF — .
Sample Weight [hSWT] 1.00 * 1234675-hpcdf Is 123?8 PECDD
Dilution Fack hOF 1.00 = 1§ 1234783-HpCDF
D:aut.li::nita:a:zof [h[gLF] 1.00 + 1234789-hpcdf + | EE?E'FIE-'EE'I:I S u rrog ateS
Recnnnze Farkar Mads Sinnle Brink (Sner BFEY = 18 1234678-HpDD
» + 1234678-hpcdd - 5 123789-HxCOD
= 1§ OCDD
Spreadshest Layout %] - — I s 1 234?E_H}:CDF
i + ocdd
=1 5 .‘. -
+- 0 Sort Entries 1234?8 h:‘:':dF
+ - show Parameters — I 5 1 ESE?E_H:{CDF
= ® Layouts
m}
O E:ZILtharea * 1235?E'h}:ch
The Isotope Dilution Tool: 13 234678 b D
p ) * 234675-huocdf
ild - 1§ 123789-HxCDF
1. Drag & Drop to Bui PR ———
: 1 1§ 123478-HxCDD
2. Hierachy of Standards + 123478-hxcdd
Heady UM
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Thank you for your attention ! ,

To learn more:

www.thermo.com/dfs




