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Comparative PCDD/F Analysis with GC-HRMS, GC-HRTOFMS and GCxGC-TOFMS
Discovery of Compounds Not Found in Environmental Analysis Guided by EPA 1613B
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123478-
HxCDD

Compound Similarity Mass Accuracy (ppm)
2,4,4',6- Tetrachlorobiphenyl 516 2.20
7H-Benz[de]anthracen-7-one 816 -0.66

Perylene 832 -0.71
1,6,8-Trichloropyrene 702 0.29
2,5,4'-Trichloroterphenyl 608 -1.74
Benz[a]anthracene 942 -0.22
9,10-Dichloroanthracene 958 -0.11
3,3',4,4' -Tetrachlorobiphenyl 854 -0.15
Benzo[e]pyrene 824 0.23
Coronene te10) -0.16
2,2',4,4'-Tetrachlorobiphenyl 750 1.57
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To achieve the sensitivity required by regulatory methods, the HRMS approach
uses selected ion monitoring (SIM)

Addition of labelled

standards GC-HRMS

This is a target molecule technique, and requires a list of the selected analytes

before running the analysis to set up the experimental parameters l |
Only the targeted compounds are located — all other information about the Soxhiet extraction

 El at lower eV
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« SIM

sample is forfeited

Using high res systems to do SIM is also expensive and requires a high
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Calculated Mass = 359.89668 Da
5.0e3 -

Anqusis Conditions GC-HRT Sample 4 | 2378 2378- | 12378- | 23478- | 12378- | 123678- | 123478- | 123789- | 123478- (for Cy6HgBr,) 4.0e2 293.91595
P TCDF TCDD PCDF PCDF PCDD HxCDF | HxCDF | HxCDF | HxCDD Mass Accuracy = -0.55 ppm

4.0e3 A

degree of operator sophistication Column clean-up HRT forfeited one run 2,3,3',4,4'-Pentachlorobiphenyl 769 0.51
Acic-base-AGNO, S 235,445 sy o5
* - B 3 m peak True - sample "C166196 0002 Diox Sediment B:1°, peak 757, at 1538 , 1,600 sec, sec ,3,3',4,4’,5-Hexachlorobipheny 5 1.
? Alumins Pegasus 4D B O B A 2°° rc b vl
« Carbon 9 - i Tetrabromodiphenylether 653 0.62
123678- | 123789- | 234678- | 1234678- | 1234678- | 1234789- ;i 38 Relative Isoiope Abundances
HxCDD HxCDD HxCDF HpCDF HpCDD HpCDF 400 .
Analysis Conditions GC-HRMS B T T R T T i For compounds with pronounced
160 ENTI IS the presence of Cl or Br inq[he In general, differences of up to 30%
. . . . 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 g
This is an important advantage, and provided the mandated o Sy, 27D molecule) measurement of relative are considered acceptable when
sensitivities can be obtained using TOF, we should then 2378- | 2378- | 12378- | 23478- | 12378- | 123678- | 123478- | 123789- | 123478- “Identification of m/z 360 Peak " Isotopic abundance is an important SO el SO el o iz sl
ek o i Semmes| T o e otopc abundance s an mporan
components of the sample, while also being able to | GCHRT | a8 | 55 | 22 | 140 | 10 | 220 | 37 | 4 | 17 | - o Peak True - sample’Rener 166796 0002 DIOX', 1,1"Bpheny), 2,3)%,4-tetrachioro, at 1069.21
quantify targeted PCDDs and PCDFs, allin one run Cccwms | w e w wm | a | ae | m e s A
| GCxGC-TOFMS | 40 | 73 | 32 | 150 | 21 | 210 | 46 | 41 | 18 3 291.91881
Tsve T Tzei Tse [TTasre | Tmsace- [12ae7es EIRT J sy i ﬂ 1.03 1 5 T | | e | ovcvwm
| "memimes [aiene. | vaaee-[12eTe (2T ocne | goop | 1 5N S . _ & MEASURED | CALCU-LATED
ransfer Line HxCDD HxCDD HxCDF HpCDF HpCDD HpCDF 60 soi 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 %
This applies both to the Pegasus 4D (GCXGC-TOFMS) and to B T 0 T T B g s v e
the Pegasus HRT (High Resolution TOFMS) HRMS, El+, SIM, 35 eV | GCHRMS | 14 | 86 | 1.5 | 990 | 230 | 17 | 1100 | 1300 | 6.0¢3 ; - DB T N Es - o
Measured Mass = 359.89648 Da 2 Relative Isotope 289.92 7903 78.9 78.1
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Determine if GCXGC- [ Determine f the Inlet 280°C a0 | GC-HRT Results fo ]

Determine if GCXGC- TOFMS and GC-HRT S T e e 20 303 ¢ Same Pea o | I

TOFMS and GC-HRT can provide the L OHECIEE HONSIANE FIOWHE at TIEANin T men s e | e s Cwz o 258 256 2% 254 256 256 350
~ ggﬁgfa?esgg%'_‘qgé% selectivity necessary o o gamp,es, 40m x 0.18mm x 0.18um Rtx-Dioxin2 Arylene backbone-modified siloxane HxCDD | HxCOD HpCDD 2.063 -

e ‘ ;on anfuizl;;e(from|OX|ns e e e column selective for coplanars EEETE o

to 0.5 pg/ul as Method 1613 by the target 140°C (1min), 50°C/min to 200°C, 3°C/min to 260°C, 1°C/min to 280°C, 100 | 1000 | a0 1063 -

required by EPA assigned due to their approach 6°C/min to 310°C (5 min) B o torgeted approz

Method 1613, and to toxicitv) in a varietv of : 0 . . . . . . . . 0.0e0 . . . L . . — s—sdla. n :

el e el At sampl)é)matrices ty Transfer Line 300°C mm 1:3;8 Time (s) 1250 1500 1750 - 32%).2%*0‘005)2250 2500 2750 3000 * Not able to locate other POPs in the samples

this ievel ‘ HRT, El+, 140 to 520 u, 3 spectra/s, 50 eV 35 | 28 97 | 3 | 23 | ND | TOF technology, using either GCXGC or HRT, provides

T e e | w w w2 — | an altemative appronch apable of
: e3s - 120 | 47 | 2 | ND GC-HRT Chromatogram (Sample 6) « Achieving the levels mandated for analysis by regulatory authorities
Analvsis Conditions GCxGC-TOFMS 123678- | 123789- | 234678- | 1234678- | 1234678- | 1234789- _ g y y reg ry
y _ HxCDF HpCDD mm- 1.6e3 - Extracted lon plot showing m/z 485.7111 - Locating and identifying other priority pollutants present in the samplein

 GecHRT | WD | 14 | 17 | 290 | 71 | 72 | moo | 370 | Laes the same analytical run

Run the D e et = sam%lljgs’fg’?an 4 I D:;?n gcianseff)hre 40m x 0.18mm x 0.18um Rtx-Dioxin2 Arylene backbone-modified siloxane . GCHRMS | 58 | 39 | 47 | 42 | 75 | 79 | 1200 | 550 | o - —
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re:g\égnted = obtain calculate other POPs 12; o2 )I\;O o ; p00°C. 50/ 320°C (3 min) - e e N column combination
itati ' ° ' ° into °C, 5°C/minto ° lly! | e : : -
standard set for i CEiLlELlns which e be min), min ’ - - - - . . . . 1.0e3 1.2e3 » Permits good separation of PCDD/Fs from matrix interference (and other
1613B Gl Ll LU preszergtpigsthe 1.0m x 0.15mm x 0.15um Rxi-17Sil MS 50% phenyl (silarylene) / 50% Sample 6 | 2378 | 2376 | 12376 | 23476- | 12076 | 123676 | 123476 | 123769. | 123476 . 1063 - POPS)
\_ \_ \ \ methyl type siloxane oo - e Mass accuracy for PCDD/Fs and other POPs present in

+ 5°C offset from primary column 5 02 | the samples is excellent

\ : :
4.0e2 - 0.0e0 r r ) T T 1 * (usually < 1ppm) that allows confident formula assignment
Time (s) 1520 1540 1560 1580 1600 1620

—— XIC(485.7111%0.0005)

Corrected Constant Flow He at 1.4 mL/min (Speed optimized flow)
2.0e2

Thermal modulation, 2.0 sec (Hot time 0.70 sec, Cool time 0.30 sec)
TOFMS, El+, 45 to 750 u, 100 spectrals

' Isotope ratio measurement for the molecular ion cluster

is an additional confirmation of formula assignment

I I | I I | | I
Time (s) 1250 1500 1750 2000 2250 2500 2750 3000  The results obtained with the HRT are in good agreement with the
—— XIC(485.71110.0005) theoretical values
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