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Using Magnetic Sector DFS with DualData XL
in @ Commercial Dioxin Lab

e David Hope, P.Chem., CEO
e Pacific Rim Laboratories Inc.
* dave@pacificrimlabs.com
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Overview

* History

* DualData — What is it?

* DualData XL — Why?

e DualData XL — Practical Applications

 Conclusions

Q
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Our first HRMS - VG70 arrives!
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Beginnings

Thermo POPs Symposium- Venice 2007

Dioxin 2005 - Toronto

=
g
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Q
=h
Q
3.
-
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More business means
more Instruments

First DFS (2007) — 1450 samples per year;
2250 tests — staff of 7

Second DFS (2010) — 2530 samples per year;
3500 tests — staff of 9

TSQ8000Evo (2014) — 3500 samples per year;
4450 tests — staff of 11

Third DFS (2015) — 4600 samples per year;
6750 tests — staff of 15

DualDataXL installed on DFS — projecting
6500 samples
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LABORATORIES INC



Pacific Rim Laboratories Inc.
Scientific Research and Experimental Development

* We thrive on innovation
 PBDE method in 2005
* 209 congener PCBs in 2005
e Sub-ppb PAH analysis food in 2006

* Published 2009 congener PCB by SGE
HT8 column (2009)

e Cape Tech column clean-up (2012)
e OCPs by HRMS (2012)

* Improved clean-up methods for
dioxins/PCB (2014)

* Rocket evaporator (2015)

e Single run PAH and alkylated PAH on
TSQ8000Evo (2015)
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What is Dual Data? PCDD/F analysis
EPA 1613b — TCDD must elute >25 minutes

GC 2 Ch¥caliburdata\PacificRim_Dec_1000F_Thermo_13_GC1 . raw Mo Evert Time
3 0 3 & [ Stat DFS 20
‘IDD i i i i i i Sltal-t I:iFS i i i i i i i i i Slt,op EIIFS i i i i
2 [ stop DFS 53

80
{5

40

205
1] ! ! ! ! ! ! ! . ; i ;
-3 a 3 G 9 12 15 18 21 24 27 30 33 3 : ]
o i AcquisitionTime MID2 |331]'[|' min
PrepRunTime &5  |-2.00 min  IntenmTime DFS |0 30 min
Send Eventlistto GC | Undo |

Get Times from MID and GC |
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Injector module  DualData XL module

a -X Helium from Carrier Gas Module
alves 1
/ — e >

= \ to Vacuum

anaytca

"

Capillaries

to DFS

MCD wafer

GC Oven
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DFS DualData XL: Staggered Injection

e Both GCs are running simultanously.
* The injection on GC 2 is performed during the aquisition of GC 1
and vice versa.

jlnjeciinn Injektion
o 100
8 80 80
Gc1 |- :
0 40
; T ) “
| T A B T
20 22§ 24 26 28 30| 32 34 3% 38 40 42 44 a8 0] 2 4| 6 8 10 12 14 16 18 20 22| 24 26 28 30| 32 34 36 3B 40 42 aa 4z so Yme(mn) LU L T LT 22 24 25 28 30 32 % 36 38 40 42 4 e
‘ ‘ D isit I fovendelayandwait | |  DitaAqusion | PfstRul | doventdelayandwWait | DataAquisition Ip
________________"I__{ Leocollococooooooocoomoooo o
oo
j
100
80
GC2 o
40
»
AR B e s st e s s s i asnans s s s IR s e sy e s wd s s s e S e e
2,5510121415152022
I Solventdelay and Wait
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Vacuum Helium

1

OFF

Carrier Gas
Module

Purge

|l Injector

l
Ry

MCD wafer

to DFS

Flow switching 1: Column-flow is directed into the MS

-41.U3
. 39.19 g
100 7 3778 3802 4056 1.38E5
] miz=
80 3858417
E 385.8803
60 Ms
E Winf_04
40
20
o
NL:
0 39.19

40.56

lonsource pressure [mbar]

7 ar7s 3802

80 -

60

40|

20 -

0 39.80

LR A B AL LA R LAy AR LAt AL LRy LA AL LA Ml LS ML SRS LA LARAN LAt ALY AN LA AL LAY M) ML LA
375 380 385 300 305 400
Time (min)

Example Standard inj.

Solvent Injection Volume vs. lonsource pressure

1.10E5
miz=
387.8386-
387.8774
MS
Winf_04
NL:

R T

405 410

1.40E-03
1.20E-03 |
1.00E-03 |
8.00E-04 |
6.00E-04 |

4.00E-04

2.00E-04 1

0.00E+00 + - : :
0 1 2 3

Source pressure eg. Solvent inj.
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Flow switching 2: Flow directed into service vacuum (waste)

Injector

Vacu

ON

X
X

/-------------

um Helium

Carrier Gas
’ Module

ON Purge
/

MCD wafer

NL:
0 2.90E1
: miz=
3745 3757 3792 3845 5517 3844 3861 3893 3939 39-39 ; - y 385.8417-

PCDD_F_c
utout0?

3829 NL:
4.30E1
miz=
387.8386-
387.8774

MS
40.35 4065 4079 4091 PCDD_F_c
utouto

38.62 3878 38.90 38.20 3925

lonsource pressure [mbar]

LR M s s s g e b e e ad aad s e e e ey
375 38.0 385 30.0 395 40.0 405 410
Time (min)

Example Standard inj.

Solvent Injection Volume vs. lonsource pressure

1.00E-04 -
9.00E-05

8.00E-05 3
7.00E—05§
6.00E-05 |
5.00E-05 |
4.00E-05 ]
3.00E-05
2.00E-05§ 1y - opl
1.00E-05 =

0.00E+00 7 : :
0 1 2 3 4

Time [min]

Source pressure eg. Solvent inj.
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Alternating Flow switching with both GCs

* A: Acquisition GC1
« GC1 into MS
* GC2 into waste

s BrAcquisition GC2
* GC2 into MS

e GC1 into waste
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DFS DualData XL: Staggered Injection Sequence Timing

Time

T. .
Injection Injection Injection
100 100 100
GC1 :- g 1o
] ] H
g 60 Ze0 g 60
H 2 2
g 40 24 g 40
g2 22 )
T T T LNSUSAAN AR NS RAAS RRASRARS RAR) RARS AARSRANAARE] AN A LA LAY LA AR A AL AR RN T T T T T T T - ————————
| 2 4 6 8 10 12 14 16 18 22 24 26 28 30 32 34 36 38 40 42 44 4‘ 50 2‘ 4 6 8 10 12 14 16 18 22 24 2 28 30 32 34 36 38 40 42 44 50 Time (min) ‘2 4 6 8 10 12 14 16 18020 22 24 26 28 30 32 34 36 38 40 42 44 48 50
I Solventdelay and Wait Data Aquisition Wrostrunl™ 1 Solventdelay and Wait Data Aquisition PostRur] | Solventdelay and Wait \ Data Aquisition “PostRun |
Injection
GCR
8 80 8 80
H §
3o o0
2 2
2 a S
22 g2
A AN A R A LA AL RARSAMNI (MR RN A AR A A LA AN ARRS AR T N L L AN L AN AL AR AR AR LA A AR AL AR AL ARRA AR T
2 4 6 8 10 12 14 16 18 200 22 24 26 28 30 32 34 36 3B 40 42 44 50 z‘ 4 6 8 10 12 14 16 18 2 24 26 28 30 32 34 36 3B 40 42 44 50 Time (min)
I Solventdelay and Wait I Data Aquisition PostRun| | Solventdelay and Wait Data Aquisition PostRun |

- . VOSSN

Thermo
Thermo
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Why DualData XL?

* Cheaper than buying new instrument
* No additional floor space required
* No additional electrical considerations

e Autosampler ready to inject as soon
as we get ready signal

e Can double our through put with

Q

mixed chemistries
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Requirements

* DFS with dual 1310 GCs

* Older DFS can be converted, but cannot
use Trace GCs.

* Will add a 4-way valve to control gases

* A gas module is installed next to your
injector.

* New software
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D|=E| & x|2|

DFS |

— Caonfig Files

~GC 1
Mode : [MID-Method _~| [DDXL_WPCB_GC2_NEW.mid ;lh

MID: IC M¥caliburtSystem \DFS'\MsinDDXL_WPCB_GC2_MNEW mid

—GC 2

DDXL_GC1_DF_5W_FC43_GCZ mid

CualData

C:M¥ealibur'System \DFS4WMsinDDXL_GC1_DF_BW_FC43_GCZ2 mid

MID:

— Acquisition Times [min]
Use Solvent Delay only if no Dual Data wafer is installed Solvent Delay : ID

— Additional Action

Scripts: I

= E

Select: |

Resolution Check

Report Reference I

Target Resolution I‘Im
Resolution Validation
’7 Waming if below IBEDD{H] Error if below IB?D[H]DD [V Stop Seguence on Emor

[T Activate

Lock Peak Maode: No Check
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MID Dialog - File: DDXL_GC1_DF_SW_FC43_GCZ.mid

-m@g

File Opticns l

Run Advanced Scan Features

v ;
DialDatahods Rim_Diec_104DF_Thermo_13_GCT.raw Inchude Reference: [
4104 4164
100 e ET4ES
] 4851
a0 4255
g ] Iam 4378 48,31
g 60 3530
2 ] 3833 45.45
E 40
T
ER
20
] 2135 254
] 2045 21 22as 2s0s )y oass 3337 32,07 arzz 4316 soes
L I N B o L B o o B o o B ALY I I o o o sy o e o o o
0 2 4 & 3 w2 4 % & =0 22 24 25 o2& 30 52 34 36 3% 40 42 44 46 48 50 52
Time [min]
I || Wait I Section 1 I Section 2 I ag I 40 I Section 5 I| ¥

MID Settings
Methode: DDXL_GCT

Segments :
Acquire Time [min]:
MID Mode :

Data Type :

Width 1zt Lock [amul:
Sweep Peak "Width
Offget [pv]:
MeazuredLock Hatio
M agnetic Delay [ms]:

Electric Delay [ms]:

Diual Data Offzet [min]:

Segment Settings

_DF_5w_FC43.G Tirnes
E ;I Start [min]: |20.00 ;I

53.00 _%l

End [min]: |20.00 ;I teasure [min} |-0.00 _%l

Cycle [zec] |0.20 _I;I

m

‘Wait Lc Mazs Gr. Int. Time[m=] Compound Comment -
|Lock =] 1 0.00000 0 0 0
- 2 0.00000 0 o o
Centroid  «

3 0.00000 0 o o
4 0.00000 0 o o

= 5
0.30 = 0.00000 0 1] 1]
- L] 0.00000 0 0 0
.00 [e=n] T 0.00000 0 0 0
2 B 0.00000 0 0 0

20 =

1 - k2] 0.00000 0 1} 1}
[e=n] 10 0.00000 0 0 0

| 11
|ED = 0.00000 0 0 0
g = 12 0.00000 0 o o
=1 13 0.00000 0 0 0
14 0.00000 0 o o
- 15 0.00000 0 o o
20.00 [e=n] 16 0.00000 0 0 0
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MID Dialog - File: DDXL_GC1_DF_SW_FC43_GC2.mid

Fil

IE

MID Dialog - File: DDXL_GC1_DF_5W_FC43_GC2.mid

Fi

MID Dizlog - File: DDXL_GC1_DF_SW_FCA43_GC2.mid

-

MID Dialog - File: DDXL_GC1_DF_5W_FC43 GC2.mid

[ | Mo Dialog - File: DDXL_GC1_DF_SW_FC43_GC2.mid

|
|
|
|
|
|
]
'

MID Dialog - File: DDXL_GC1_DF_SW_FC43_GC2Z.mid

Eile Options

Run Settings

Dizplay File | C:%HcaliburtdatahPacificRim_Dec_ 1045DF_Thermo_ 13 _GC1.raw Include Reference . [
100 e atse F.T4ES
20 . 4551
B 1 3801 T anTe 4331
2 e 3530
: 1 58,33 4545
% 40
=] 3
20_: 155 saed
] 2045 2181 2285 2508 N 2a4E 5337 F3.07 araz [l 4516 soea
L o o o o o B B B e s B B B B L B N B e e e e s e ]
] 2 4 & E] 10 1z 14 16 13 20 2z 24 sz 54 4z 50 5z
Time [min)
j | Wait I Section 1 I Section 2 I 320 I 40 I Section 5 ”j
MID S ettings Segment Settings
Methode: DDHL GC1_DF_ 5w _FC43 G Times
Segments : g il Start [rmin] |46.50 il End [rrin]: |53.00 g Measure [min]: |6.50 il Cycle [zec]: 0,80 _%l
Acquire Time [min]: 53.00 _I;I
Section 5 Lc Mass Gr. Int. Time[ms] Compound Comment -
MID Mode Lok - 1 44174280 1 1 134
. 2 443 73580 1 1 134
Data Type Centraid - E
3 45773710 1 1 134 =
4 458 73770 1 1 134
Wwidth 1st Lock [amu): 0.20 Ll 5 Lock 45397378 1 10 13
6 455 77200 1 3 44
Sweep Peak wWidth . |3.00 i| r 471 77500 1 3 a4
Offset [] 20 =] 8 Cali 501.97059 1 20 E
- 9 51387750 1 3 44
Measzure/Lock Ratio |1 =1 10 0.00000 0 0 0
tagretic Delay [} |BD = m 0.00000 0 o 0
- 12 0.00000 0 o 0
Electric Delay [mz]: e | 13 0.00000 0 0 0
14 0.00000 0 o o
15 0.00000 0 o o
Cual D ata Offset [min]: |20.00 = 16 0.00000 0 0 0 18
Close Help
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ﬁ DDXL_WPCB_GCL_DF_GC2_WPCBONLY.meth - Therma Xcalibur Instrument Setup = |9
[ R @ @ — 7 /7777

File DualData Help

D|=E| 8| x|?|

Duall ata

DualData -- As2| Ge2 |

~Run Parameter

Method Type |gingle vl Start Device | I —

GC1 CWealiburdata\PacificRim_Dec_10DF_Thermo_22_ GCl.raw
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Dual PCDD/F

Runtime DFS — 62 minutes or 23 inj/day

Runtime DualData XL — 67 minutes to
complete cycle for both GCs

42 injections in 24 h!

82% more samples!

-
[ DDXLDF GC1 2.meth -

File DualData Help

L=zl 8| x|?|

Run P;

DudDats | AS T GC1 | As2 | Ge2 |

dual (alttemating)

Start Device I 1 vl
Iwrth Valves VI

IMosampIer VI

Valves Mode

Injection by

DualData

GC1 C:caliburidats\PacificRim_Dec_10\DF _Thermo_13_GCl.raw

S5 0 5

0 15 20 25 30 35 40 45 50 55 60 65

Stern OFS Sop OFS

GC 2 C'¥caliburidata'\PacificRim_Dec_1000F_Thermo_14_GCZ.raw

5 0 5 10 15 20 25 30

35 40

45

50

55 60
Sthp OF

mTUFS

E5
(=]

T

75

20

85

20

B icaisitionTime MID2 [33.00

InterimTime DFS [0.30

PrepRunTime AS |.3_DD min

Get Times from MID and GC |

o5

100

min [ Runtime Gc2 [57.06

™ Advanced

Send Eventlistto GC | Undo

min

NOT SAVED 4|

PACIFIC RIM

LABORATORIES INC



Column Resolution - TCDD

Scaliburl \HRO10417_GC_ w@wm 11412017 45416 P

0L PER STD
RT. 2195227 '} I g
14 N NL
2262 w 2 08E6
100
] h /\ miz=
o 1379 ’b 2193965
1 143 1478 q’ 2011 320 308
2309 WS
50 270 HRO10417
] 96 65 300 04
] 2626
209 301
110 159 1g1 103 204 223 248 308 o d02 e 484 4T1 430 B0 5A EE0 560 584
1 222 2341 2385 2410 2432 2470 B2 2842 2832 2856 2957 2972 3008 3030 3079 M3 MA 3200
N 120 ML
2262 26266
1 7 miz=
- 721 441 321 3937-
g 80 " 2941 3223937
3 ] 23.09 s
£ 0] T HRO10417
. 2565 300
2 1] 2626
i 1
o 4
T 20 390
1 8 154 167 181 194 23 248 310 sogg 00 48 454 475 432 501 612 536 558 570 580
2199 2331 2357 2385 412 2470 2521 26,46 < 2898 2858 2037 2080 2004 3032 3054 03 3147 3172 3102
N 298
22
1004
80
504
409
209
E 05 12 144 1B4 178 191 201 219 226 240 283 262 280 307 35 336 360 2339050 A1 415 43p 446 460 479 495 510 B4 544 5R4 574
] 2237 2268 2311 2331 2379 2406 2426 2462 2476 2505 25.31 2549 2586 2640 2655 26.99 2747 2200 28.30 2858 2905 2921 2966 2988 3020 3050 3079 3119 3139 3180
) 209 ML
- 2624 kil T.53E5
1007 2782 miz=
] 3334338-
80 3344338
] s
804 HRO10417
b 04
40—_
2] e 207
d92 w5 121 128 48 150 174 193 201 215 235 260 269 287 2634 312 35 351 paqe W05 413 432436 455 4 4T 51 519 57 580 567 576
12206 2232 2264 2275 2319 2341 2371 2410 2426 2454 2495 2545 2553 2600 _ 2650 3679 2729 <.] 2833 2854 2893 0001 2930 2972 3004 3052 2069 3085 3T 3166 3164
L L e I e
220 25 230 235 240 245 250 255 260 265 270 275 280 285 20 295 300 305 310 315 320

Time (min)

NUM
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Resolution - TCDF

- - = — - e

C:Wcaliburl. \HRO10417_GC_1\HR01041704 11412017 45416 PM

COLPERSTD
H
RT: 2186 -32.28 4l
wee P N 1289 VE
1007 N w 4346
] m ( o miz=
803 2347/2348 (Ue} 2% 30350
] 26.26 30450
1 - 2763 s
a0
] 218 HRO10417
b 04
40
20
b 2495
(L2208 2240 2266 2305 2325 2353 2406 2420 2450 2518 2571 2796 2824 2852 2909 2941 30.02 30.26 3057 3093 3115 3139 3170 31.92
7662 NL:
1007 52566
] 2066 miz=
o 804 305.50-
£ ?1035 50
g 1 ‘
a0 V
5] HR010417
<
2 40
5 ]
[l ]
20
03_1_39 2234 2267 2307 2320 7353 241D 2435 2460 250 9547 9574 2812 2834 2060 2901 2935 3010 30.36 30,67 3099 3117 3156 3170 3198
] NL:
1007 1.08E5
] miz=
80 315.50-
b 31650
] s
0] HRO10417
] 04
403
20
o: 2212 2248 2284 2327 2379 2402 2420 2474 2493 2533 2549 25,69 26.08 26,34 2689 9707 2751 2786 2828 2847 2373 2005 2041 7084 2093 30.35 3052 3091 3139 3154
26,58 NL:
100 11966
] miz=
80 317.50-
318.50
E Ms
807 HRO10417
] 04
101
20
d2203 2242 20002313 2349 2375 2424 2440 2470 2491 2515 2550 2608 2624 2687 2721 2739 2776 2814 2828 2869 2909 2927 2972 2988 30.38 3063 30,83 3111 3141 3162 31.98
L e e L e e o o o sy B ey sy B e e B . B e s B e s sy B By B s e e
220 225 230 235 240 245 250 255 26.0 265 270 275 280 285 290 205 300 305 30 35
Time (min)

PACIFIC RIM

LABORATORIES INC



HXCDF resolution

Q12017 FILES\ \HRO1041703 0410112017 35326 PM
DFCS-3-017
RT: 30.79 - 42.98 @
1022 1029 NL
1004 40pg 40.78 1073 9.49E6
] 4130 iz
20 3735000
] 3745000
E 1126 s
80 4213 HRO10417
] 03
404
203 1033 077 +1ggp
] 982 oe9 o072 94 987 991 1002 1005 1014 0gs 1039 1050 1055 1065 115 1088 1097 1105 1109 1133 1142 1150 1156
(3985 39953900 4016 4020 4095 4041 4045 4057 ST 4002 4107 4114 4128 S 41.84 41.90 42.31 4236 4247 4254
1022 1pzg ML
100 4059 4078 1072 7.13E6
] 4138 miz=
@ and 375.5000-
g 80 1125 376 5000
s
3 1 4212 s
5 809 HRO10417
=L ] 03
£ 407
E -
@ 5]
w 207 g 976 980 988 994 997 1008 1014 :gg‘i 1038 1045 1056 1060 077 1020 1086 1095 1101 1112 139 1148
3989 4003 4040 40.21 4030 4034 4049 4057 SO0 40.91 4102 4118 4121 4145 4149 4158 4170 4178 41.94 4231 4244 4252 4DB 4275 4282 4204
1021 1028 ML
1004 a0e7 4077 1072 9.51E5
] 4138 miz=
] 383 5000-
80 1125 3845000
] 5
807 42,12 HRO10417
] 03
40
204 1032 4539 1075
] 950 9s4 972 979 990 994 999 1003 002 1045 1082 1085 1083 1103 1107 1117 1137 1143
(13981 30.88 30.99 4009 4024 4030 40.37 4042 =0 4092 41.00 41,10 4128 41.44 4153 41.81 4187 4201 42.29 4237
1021 1028 NL
00— ane7 4077 1072 181E7
] 4138 miz=
20 385.5000-
] 1125 386.5000
. 1212 s
60 HRO10417
] 03
409
204 1032 1
J s62 9r0 o974 932 985 998 1004 1008 1005 1038 1050 1055 1061 1112 1139 1144 1152 1158
J 3985 30.96 40.02 40.13 4017  40.35 4043 4049 =5 409 4107 41,14 412 4144 4150 41685 4169 4180 4194 4231 4238 42
L e B AL Mana natas haans Lans haaas s kst Laad tass nany I e B A L A Al s Lana T L B I ) R B B N MR AR M|
208 400 402 404 410 412 414 41, 420 422 424

Time (min)
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TCDD - CS-Lo 0.1 pg injected

CXcalibun. \HRO41217840 411312017 12:48:30 PM
DFCS-LO-016
RT: 19.98-32.08 SM: 7G o
422 ML
4 49E2
00— 2872 o
] 356 miz=
] 2739 319.3065-
80 320 3965
1 Ms
50 HRO41217
] B40
40 202 429 552
7 24.28 306 28.88 511 545 31.35
3 86 13116 434 30.52
20 20 47 70 oqg4 2245 2954 185 467 182 230 247 273 283 2638 334 384 392 413 446 469 502 30 3121 568
b 20.60 2115 2161 T4 ~ 2333 2357 2388 2484 2519 2571 2602 /N 26.94 2705 2812 2854 2895 2921 2967 3038 SN 31.67
0 421 ML
4.03E2
00— 2870
] miz=
] 321 3937-
8 807 322.3937
= ] s
S 60 HRO41217
2 ] B40
£ 407
W 7 86 109 170 206 230 354 agp 493
€ 20] 4 214001 60 2194 2240 130 154 2353 qag 2435 2484 ff; 275 301 313 339 2735 5747 375 405 2‘;4297 464 3016 505 527 3514287 S e
] 2028 W 2141 2301 2331 A 2400 A 2575 2628 2882 575 277 2538 2957 040 30384 ; 3169
0 EEE] NL:
3 5
10— 27.03 120 3 ?4E,
1 miz=
] 331.4368-
80 332.4368
1 Ms
60 HRO41217
] B40
40
20
B 24 45 55 75 89 110 130 154 162 189 208 220 228 258 270 285 295 318 375 386 454 465 488 500 518 541 558 560
o] 2068 2111 2131 2171 2200 2242 2282 2331 2347 2402 2440 2454 2480 23541 3565 I55F 2616 2662 2777 27.99 2937 3050 30.05 3048 3066 31.13 3147 3169
EEE] ML
100— 27.03 420 3.82E5
] 28.68 miz=
] 333 4338-
80 1334 4338
1 Ms
80 HRO41217
] 40
40
20
1 17 25 58 20 L] 124 138 155 170 199 215 226 252 271 288 200 319 365 335 303 450 474 435 507 520 538 551 565
] 2054 2070 2137 2182 2218 2270 2289 2333 2363 2422 2454 2476 2529 2567 2602 2624 2664 2757 2797 2514 2947 2977 2999 3044 3070 3106 3133 3161
T T e S T e e S e T T T
20.0 205 210 215 220 225 230 215 240 245 250 255 26.0 265 27.0 275 22.0 225 200 205 30.0 305 310 315 320

Tima fmint
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TCDD — CS-LoLo! 20 fg injected

Clcaliburt. \HRO41817_GC_1\HR04181703 418/2017 11:02:05 AM
DFCS-LLO-005

RT-20.01-3204 SH:11G @
268 NL:
24.70 9122
100 s
] 319.3965-
80 320.3965
: Ms
50 HRO41817
] 03
407 2353375 347 438
] o A o203 o4 sar 27 56 sa1 05 gy 3515103 683
207 13 37 g 2166 e 128 146 473 187 206 20 255 o 2655 2587 474 488 517 545 576 3013 3037 ) e
1 2042 2082 2109 2235 2265 5311 23.34 2366 2390 2448 2g7 2840 2889 5935 2083 <
0 338 NL:
00— 25.88 22482
4 miz=
] 3213937
g 807 3223937
5 Ms
2 6o o HRO41817
- 98 03
2 12 218
] 2164
& 40 2185 133
3 3 23 2 e W1 2o 308 2%2793 402 - 422 513 sag oo 584
o 2058 A 2267 193 2516 2533 <= 255 289 2696 2799 478 80 sae 20.51 514 78
o 2Uj 28 2344 26,93 674 28.23 - 3160
o
100
80 i
: ms
60 HRO41817
] 03
40
20
] 23 47 &5 85 108 134 166 199 200 380 416 426 444 479 495 521 530 580 589 60D 630 655 672
o 2058 2009 2120 2183 2201 2245 2209 2354 2371 2650 2710 2736 2766 2805 2852 2806 2011 2005 3010 3029 3004 3121 3150
248 NL
00— 2437 - 7.63E5
q 25.88 miz=
] 3334238
80 334.4338
. s
60 HRO41817
] 03
a0
20
] 3 2 =0 9 105 123 149 177 190 218 278 200 365 386 406 431 451 479 505 516 557 577 597 622 633 650  6ad
1 2025 2067 21.04 2181 2106 2227 2270 2317 2339 2383 2487 2524 2633 2660 2702 2744 2778 2825 2869 2887 2956 2000 3023 3065 30.84 3113 3170
D R e RN AR A
205 210 215 220 225 230 235 240 245 250 255 26.0 265 270 275 280 285 200 205 200 05 210 315 220
Time (min)
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[ DDXL_WPCB_GC2 DF_GC1_WPCB_ONLY.meth - i

File DualData Help

D|=(d| & x|?]
DuaDaa | As1| 61| As2 | 6cz |

r—Run Parameter
Method Typs - Start Devies |2 -
ValvesMode  [invahes -]
Injection by I.F\utosampler 'I

GC 1 C:\Xcaliburdata\PacificRim_Dec_10\DF_Thermo_22_GC1.raw

DualData 45 45 135 25 35 405
[ 18 7

3 |
SEroF SopoFs

niect

1]

I GC 2 C:\Xcalibur'data\PacificRim_Dec_10\DF _Thermo_22_GC1.raw

45 45 135 25 35 0.5
1 0 E]
Sop UF.g

B icauisitionTime MiD2 [24.00 min ] Runtime G2 [3733 min
PrepRunTime AS |.3_Du min  InterimTime DFS Iu.3;|] i I~ Advanced

Get Times from MID and GC | Send EventListto GC | Undo |

Dual PCB

Runtime DFS — 68 minutes (21 inj/day)

Runtime DualData XL — for dioxin-like PCBs
74 minutes to complete cycle for both GCs

38 inj/day

82% more analyses

Runtime DualData XL — for 209 congener
PCBs 94 minutes to complete cycle for both
GCs

30 inj/day

43% more analyses
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HxCB @ 0.1/0.5 pg injected

Cixcalibun.. \HRO30317_GC_1\HR0O3031711

31412017 12:45:55 PM

PCCS-1WM-004

RT: 2842-3341 SM: 7G il
28.93 NL
100 275E4
* 1 138
80 350.50-
] 2084
] 360,50
] us
807 HR030317
: 169 ﬂ
167 156 157
] 31.57
204 3083 3174 3282
] 31.81
o] 2861 2878 29.10 2940 2955 3020 3040 3064 30.99 3133 3198 3218 3228 3238 32.64 32,98 3321 3331
28.93 NL:
1004 20.84 1.88E4
] miz=
a 80 361.50-
g 7 '31%2.50
— Wl
5 57 HR030317
< 7 A
£ 40+
z 407
- 3083
# 5o ssr 3174
] 30.49 3281
ol 2857 2869 29.10 2942 29.64 30.06 3023 30.60 3120 3128 3140 3193 3216 3228 3238 3252 3320 3331
30.47 NL
1007 5.29E5
] m/
80 32.81 e
] 372,
] s
807 HR020317
] 1
404
20
] 29.11 2918 3013 3030 3193 3213 3233 3252 3303 3313 3337
0= 3083 L
100 2891 sasn 30.47 - s 1355
7 3155 3281 m/z=
804 873.50-
b n74.50
] s
807 HR030317
b 11
404
20
] 2852 2869 2008 2927 2942 2957 3006 30.23 3141 3130 3188 3199 3225 3237 1262 33.02 3316 3223
e et T e e T T T T T R T e e T T e T e R T e e e e
286 288 29.0 292 204 296 298 300 302 304 306 308 310 312 314 36 318 32 322 24 326 328 330 332 334

Time (min}
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[ DDXL_BDE_GC2_DF GC1_BDE ONLY.meth -

File DualData Help

DS E| & x|2|

—Run Parameter

Method Type Idual (atemating) l

DualDae |uAsH| G| AS2 | Ge2 |

Start Device 2 -

Valves Mode Iw'rth Valves 'I

Injection by Autosampler hd

DualData

GC 1 C:\¥caliburidata\PacificRim_Dec_100DF_Thermo_22_GC1.raw
5 0 5 10 15 20 25 30 3IF 40

Start OFS Stop OFS

Inject

bn A

5 10 15 20 25 30 35 40 45 50 55 60 65 7O

GC 2 C:\Xcalibur\data\PacificRim_Dec_1000F_Thermo_22_GC1.raw

-5 5 1 15 20 25 30 35 40 45 50 55 60 &5

Stop OFS

0 5 1MW 1B 20 25 30 35 40 4 50 55 60 65 VO F5 B0 85 90 95

[l 2cauisitionTime MID2 [30.00 min  JJ] Runtime Gc2 [3335

PrepRunTime AS ID_DD min  |IntenmTime DFS In_ﬂﬂ min

Get Times from MID and GC |

[~ Advanced

Send EventListto GC | Undo

A

Dual BDE

Runtime DFS — 41 minutes (35 inj/day)

Runtime DualData XL — 60 minutes to
complete cycle for both GCs

47 inj/day

34% more runs!
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TeBDE @ 0.5 pg injected

47

RT: 13.98 - 18.02 o
829 77 ML:
100 16.65 191E3
4 miz=
. 49 30971 453.5000-
507 16.28 4845000
; 503 WS
o] 16.17 HR042817
] 10
40 891
. 692 768 813 1779 gos
: 1429  14.42 ¥ 1473 1484 15.07 15.14 21 4538 L 1575 g oo 15.97 17.39 17.48 4759 =
0} 528 NL:
16.65 271E3
100 miz=
] 485.5000-
2 80 486.5000
- WS
g 0] HR042817
2 7 10
I 40 742 856 gl 894
= 407 717 751 775 1779
= 702 711 722 733 738 756 788 795 17.15 863 g7 Y
B 4 691 6% 14.59 15058 4559 780771 4sg 783 & 874 _17.85
2 5] 1411 14.20 14.31 14.48 14.68 14_&3_‘14—.5_? 1531 1538 15.58 : 15.90 15.90 16.02 17.28 17.35 17.48
] o ,_J—\/\ £
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412012017 3:2502 PM

DecaDB

1438

28,02

AT 27.41-2881 SM: 5G CS_l @
NL:
100
b ]
80 e
60
40
20
o]
1 UUt Twzr:ew(mm) 1476
]
3 80 =
=
-
= N N !
5 607
= 4
.
£ 40 1457
. 27.47
¥ 20 ;;*2? 1468 1477 1480 1515 1519
3 27.66 27.81 2736 28.44 28.51
0 1490
28.03
100
807 7 T P o o
. ms
50 HR042817
] 05
40
27 g ar 1480 1497 1504 1511 1516
o= - 27 52 28.14 28.26 28.38 28.46
1490 NL:
28.03 8.53E3
100 .
] 812.9000-
807 813.9000
. Ms
50 HR042817
] 05
40
20
1 1502 1505 1510 1521 1526 1534
] 2823 2828 28.36 28.55 28.63 28.76
L A R e o B B B B B L L o B B B A i s e e e T T T T T T T [ T T L T T T T T LRARS LA MRS AR RARY IAAS LI I ML IS MR RS AR LS AN LN I ML RS LA RS A |
275 276 277 27.8 27.9 28.0 28.1 28.2 28.3 28.4 285 28.6 287 28.8

Time {min}
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ﬁ DDXL_OC[ GC2_DF_GC1_.meth -
File DualData Help

DISE 2| x|2]

Ouslsts | iG] sz | Gez |
—Run Parameter
Method Type  [gual (ahemating) Start Deviee |2 - |
| R Dual OCP
Injection by I.F\Lrtosampler vI - :
Runtime DFS — 51 minutes (28 inj/day)
i GC 1 C:Xcalibur'data\PacificRim_Dec_10\DF _Thermo_22_GCT.raw
pualbats I el B e e Runtime DualData XL — 64 minutes to
complete cycle for both GCs
44 inj/day
|
I
I 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 57%m0reana|yses
i
GC 2 C:Xcalibur'data\PacificRim_Dec_10\0F _Thermo_22_GCT.raw
5 0 5 10 15 20 25 30 35 40 45 50 55 60 65
UOFS Stop OFS
5 0 5 10 15 20 25 30 35 40 45 50 55 B0 €5 70 75 80 85 90 95
= B icauisitionTime MiD2 [32.00 min ] Runtime G2 3375 min
PrepRunTime AS W min  InterimTime DFS W min [T Advanced
Get Times from MID and GC | Send EventListto GC | Undo |
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Our workload is not just dioxins

* PCDD/F 21%

 PCB 23%

e PAH* 35%

gt ° OCP 6%
Azl 5 - TBT* 7%
* PBDE 2%

= ° Other® 6%

* *mix of HRMS and MS/MS

Q
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PCDD/F & dIPCB

PCDD/F Runtime DFS — 62 minutes
PCB Runtime DFS — 48 minutes

Runtime DualData XL — 57 minutes to
complete cycle for both GCs

Therefore, you can run dioxins and PCBs
together in less time than it takes to run
one dioxin sample!!!

[¢f DDXL WPCB_GC1_DF GC2_ WPCBONLY.meth - Thermo Xcalibur Instrument Setup

File DualData Help

Ol=al 8 x|

v E"‘[ ~Runf

Method Type

o

) DualDat= |/ASH7|/6ET | As2 | GC2 |

o teraiog) =] SanDevice [ <]
Walves Mode Iwrth Valves -

Injection by Autosampler -

DualData

ESS

GC 1 Cl\Xcaliburldata'\PacificRim_Dec_100DF_Thermo_22_GC1.raw

4 0 4 8B 12 16 20 24 28 32 36 40 44 48 52 56 6D 64

SETOFS Stob OF

GC 2 C)\Xcaliburldata\PacificRim_Dec_100DF_Thermo_13_GC1.raw

4 0 4 8 12 16 20 24 28 32 36 40 44 48 52 B 60 64
e OF

Inject

repRun 45

4 0 4 B8 12 16 20 24 28 32 36 40 44 43 52 56 60 64 68 72 76 B0 B4

B 2casisitionTime MiD2 [33.00 min [ RunimeGc2 [57.06 min
PrepRunTime AS |.30|'_| min  InterimTime DFS I[)_3[)
Get Times from MID and GC

min

[~ Advanced

Send Evertlist o GC_ | Undo |

Ready
L

NOT SAVED |
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H
[ DDXL_WPCB_GC1_DF_GC1_209PCBONLY.meth - L= | B |

Eile DualData Help

D|=|u| & x[2]

- PCDD/F and 209

—Run Parameter

Method Type m Start Device 1 =
TS e | == congener PCB

Injection by Autosampler -

PCDD/F Runtime DFS — 62 minutes

GC 1 C¥calibur\data\PacificRim_Dec_1000F_Thermo_22_GC1.raw
DusBete 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65

e PCB Runtime DFS — 69 minutes
(EPA1668C: PCB209 cannot elute
before 55 minutes)

Runtime DualData XL — 77 minutes to
complete cycle for both GCs

GC 2 C:¥caliburidats\PacificRim_Dec_10\DF_Thermo_13_GC1.raw

I —5D51D152‘D253D354D|4550556065
SEAOFS Il SHp OFS

Inj

[ 2cauisitionTime MiD2 3400 min ] Runtime Gc2 [59.45 min
PrepRunTime AS |_3_|}|] min  InterimTime DFS ID'3D i [~ Advanced

Get Times from MID and GC | Send Eventlistto GC | Undo |
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|T DDXL_TBT_GC2_DF_GC1_.meth

.t _

File DualData Help

D|=|d| & x|

Dusivae AT IGET| A2 | G2 |
r—Run Parameter
Method Type

Start Device 7

Idual (atemating) hd I -
Iw'rth Valves vl

Autosampler -

Valves Mode
Injection by

Duall ata

Get Ti

PrepRunTime A5 |.3_Dﬂ min

GC 1 C:¥caliburidats\PacificRim_Dec_10\DF_Thermo_13_GC1.raw

4 8 12 16 20 24 28 32 36 40 44 48 B2 BE 60 64
Start OF5 top DFS

]
12 16 20 24 28 32 36 40 44 43 52 5H6 60 64 6B 72 V6

GC 2 Ci¥caliburdata\PacificRim_Dec_1000F_Thermo_22_GC1.raw

4 & 12 18 20 24 28 32 36 40 44 43 B2 B 60 o4
Stop OFS

0 4 8 12 16 20 24 28 32 36 40 44 48 52 H6 60 64 63 V2 U6

B AcuwisitionTime MD2 [22.00 min ] Runime Gc2 2733 min

InterimTime DOFS [p.30 [~ Advanced

imes from MID and GC | Send Eventlistto GC | Undo |

PCDD/F & TBT

PCDD/F Runtime DFS — 62 minutes
TBT Runtime DFS — 30 minutes

Runtime DualData XL — 56 minutes®

* This takes less time than running dioxins by
themselves!!
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Leeseeees ==

File DualData Help

D|=|d & x|2

DualD ata

—Run Parameter

Method Type Idual (stemating) |  StwrtDevice |2 -

Duaivats |iAST|GCT AS2 | Gc2 |

Valves Mode Iw'rth Valves 'I
Injection by IAutosampIer 'I

GC 1 CiiXealiburdata\PacificRim_Dec_10\DF _Thermo_13_GC1l.raw

4.3 435 135 223 313 405
o 5 18 27 36

gl U

GC 2 C\¥caliburidata\PacificRim_Dec_100\0F _Thermo_22_GC1.raw

4.3 4.3 125 2235 3.3 40.5
] k] 27 36

Statt oS &

B 2cauisitionTime MiD2  [32.00 min ] Runtime Gc2 [3975
™ Advanced

PrepRunTime AS In_m min  InterimTime DF5 Iu_[H] min

Get Times from MID and GC |

Send EventListto GC |

PCDD/F & OCP

PCDD/F Runtime DFS — 62 minutes
OCP Runtime DFS — 51 minutes

Runtime DualData XL — 66 minutes
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Eile DualData Help

D|=|d| S

—Run Parameter

Injection by I.N.rtosampler 'I

L | Method Type  [qual (shtemating) _~| j::::’:e Ijmm—;l = - - BiC P C D D / F a n d P B D E

GC 1 C'\¥ecaliburidata\PacificRim_Dec_100DF _Thermo_13_GC1.raw

PCDD/F Runtime DFS — 62 minutes
T e PBDE Runtime DFS — 41 minutes
. m— Runtime DualData XL — 64 minutes

Note — you must run PBDE at
10,000 resolution

e e O e e - In our lab we use different
o tuning compound for PBDE v
dioxin, so would never run
together. This is just an example

of what could be done.

-4 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 €4 68 T2 76 80

- B 2cauisitionTime MiD2 [30.00 min ] Runtime Gc2 [33:25 min
PrepRunTime AS Iu_q}u min  InterimTime DFS ||}_D|} min I~ Advanced

Get Times from MID and GC | Send Eventlistto GC | Undo |
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Conclusions

1. DualData XL saves time, even when

running in single GC mode
2. Not limited to running the same

column/program in each GC
3. Source changes less frequent as

“burn off” being vented to air
4. Wafers are a consumable, but are

cleanable too!
5. Source does not need to be vented

when changing columns

PACIFIC RIM
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o

Thank you from Pacific Rim Labs.
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