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Complex Environmental Samples: Compound
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Complex Environmental Samples: Heavy Matrix
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Complex Samples: Too Many Sample
Constituents

Household Dust

Where we |1 ve




Why should dust be analyzed?

§ : NIST SRM 2585
Name ~ Formula  RT.(s) Similarity Name ~ Formula RT.(s) Similarity
Methyl salicylate GeHsOs 688,2.624 822 Theobromine GHN,O, 2840,5.155 910
Salicylic acid GHeOs 840,3.440 733 Benadryl Ci/HaNO  2896,3.345 824
Piperonal GHeOs 1000, 4.880 919 Musk ketone CuHhigN,Os 3088, 3.790 809
Nicotine CioHhiaN, 1048, 4.085 934 Oxybenzone CuHi0;  3192,4.625 873
Vanillin GHgOs 1208, 6.155 913 Drometrizole CisHiiN;O 3272, 4.555 859
Myosmine GoHioN; 1328, 7.280 909 Octinoxate CigHsO; 3480, 3.905 883
Lilial CiHdO 1904, 6.620 896 Etocrylene CigHhsNO, 3528,5.145 763
Diethyltoluamide CiHisNO  2216,4.055 896 Cocaine CiHxNO, 3688,5.255 936
Clorprenaline CiiHieCINO 2240, 2.320 781 Padimate O C/HNO, 3744,4.265 879
Ibuprofen CisHgO,  2328,2.745 851 Cannabichromene GiHoO> 4152, 4.500 831
N-Methylsaccharin GH/NGS 2360,3.735 812 Ketazolam CooHi,CINO; 4320, 7.037 785
Acetaminophen GHNG,  2488,3.910 954 Bumetrizole Ci/HisCINSO 4456, 5.135 725
Veramoss CoHi0, 2520, 3.027 898 cis-Cinnamoylcocaine CgH-NQ, 4536, 6.305 831
Cotinine CioH2NO - 2520, 3.830 895 Cannabinol CuHO,  4560,5.332 894
Tolycaine CisHpoN,O3  2744,2.635 798 Octocrylene CuHoNO,  4776,5.300 849
. . Caffeine GHioN,O, 2800, 4.580 903 Octabenzone CuHsO;  5008,5.238 835
Pel | e@ust,l)nsettledo ACS C e2017,.3,59c i . Tonalid CigHoO 2840, 2.865 842
A Humans spend a good portion of their time at home (and work) V Aroma
A Dust is a repository of chemicals and can be used to estimate human V OTC Drugs
exposure to contaminants (e.g., Pesticides, PFAS, other POPs) V lllicit Drugs
V Food/Flavor
V Tobacco

V Cannabinoids



Why should dust be analyzed?

P

Pel | eDQust,Jnsettledo

ACS Ce2017,.3,59c i

Analytical and Bioanalytical Chemistry
https://doi.org/10.1007/s00216-019-01615-6

PAPER IN FOREFRONT

®

. . . . Check for
The strength in numbers: comprehensive characterization of house | updates

dust using complementary mass spectrometric techniques

Pawel Rostkowski ' - Peter Haglund? - Reza Aalizadeh® - Nikiforos Alygizakis >* - Nikolaos Thomaidis® -
Joaquin Beltran Arandes?® - Pernilla Bohlin Nizzetto' - Petra Booij® - Héléne Budzinski’ - Pamela Brunswick® .
Adrian Covaci® - Christine Gallampois? - Sylvia Grosse '° - Ralph Hindle'" - lidiko Ipolyi* - Karl Jobst ' .

Sarit L. Kaserzon'? - Pim Leonards ' - Francois Lestremau'” - Thomas Letzel '® - Jérgen Magnér'®'” -
Hidenori Matsukami'® - Christoph Moschet'® - Peter Oswald® - Merle Plassmann?®® . Jaroslav Slobodnik* -
Chun Yang?'

Received: 6 November 2018 /Revised: 20 December 2018 / Accepted: 15 January 2019
© The Author(s) 2019

A Analysis of dust has primarily been conducted by numerous
researchers using targeted methods and a variety of instrumental

techniques




Objective

To use enhanced chromatography, a multimode source with high
resolution time -of-flight mass spectrometry and software tools for the non-
targeted analysis of harmful pollutants in dust

Enhanced Chromatography High -Resolution Mass Spectrometry Powerful Software
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Experimental: Compound Exiraction

1) NIST SRM 2585
2) Household Dust
3) Office Dust

w0 M 1) 3mL3:1 5) Filter
§.. 4" DCM/Hexane 6) Dry (N, g)
ol — —

7) Reconstitute in
Analysis Solvent
8) Transfer

Dust  2) Vortex (10s)
(0.149)

Centrifuge




Experimental: Instrument

“ Dimension

" Dimension

Instrument
Control/Data
Processing
Computer

Analysis
Chamber

Mass Accuracy: 1 PPM
Resolution: Up to 50,000
Acquisition Speed: Up to 200 sps
Two Sources:
1) El (Dedicated Source)
2) Multimode Source (El, PCI & NCI)
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Resulils: El, PCl and NCI Data

Masses: TIC

PCI, Soft lonization,
Electron Rich Compounds

Masses: TIC

El, Universal lonization

Masses: TIC

NCI, soft lonizaton,
Electron Deficient Compounds




El, Contour Plot A ~15t and 279 dimension columns
A Different separation mechanisms
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15t Dimension column: 30m Rxi-5ms (Non-Polar)



Data Processing Method - 2D Dust MMS RI+2D Dust MMS Classification”

[] Auto Select 7 % 4 B ) ¢

o -~ - - ~
Lalpration £ speciral Similarity r ) Formula T ) Reverse Target r ) Accurate Mass Library l 4
IQ@ E Enable Spectral Similarity Library Search
Peak Finding Maximum Results:
I \@ Minimum mass to library search:
GORCT Maximum mass to library search:
Subpeak
Combining Minimum molecular weight allowed:
I ?{{ Maximum molecular weight allowed:
LO Relative abundance threshold (0 -998 ): |:|
Target
Analyte - L R . 500
Finding Minimum similarity for matches (0 -999 ):
I | > Minirum similarity before hit is assigned (0 - 999 ): 650
. Add the libraries to use for searching below:
Classification mainlib Add
replib
| W i2rep Remove
O Wi2main
Spectral
Analysis
g&u Column Phase: | semi-Standard Mon-Polar ~
Retention Retention Index Filkering
Index
E Filter by Retention Index:
5@ Tolerance
Quantitate i Zllow estimated Rl substitution for non-polar types
Reference . .
E Use other non-polar column type data if selected non-polar type data is absent
Accurate Mass Filters:
()
Annotate -
Spectral E Filter by molecular ion accurate mass +/-Mass Window ;
Data mDa
! ppm
r‘@ E Filter by base peak accurate mass
Library 5™ Scoring Configuration
Search
e @ Enable Smilary Check
_—
- ]

Minirn i Similarity fir Paee Ratinn 0 - 009 3

< <<

< <

Non-targeted Processing

Peak Find (Deconvolution)
Group Classification
Database Searches

A NIST

A Wiley

A ChemSpider

A EPA ChemTox
Retention Index Filtering
Formula Determinations
A Molecular lons

A Fragment lons

A Adducts



Masses: TIC

El, Contour Plot (Map) A s1St and 2" dimension columns

. . A Different separation mechanisms
1) Enhanced Chromatographic Resolution P

2) Removal of Interferences (Improved S/N)
| V Improved Database Comparisons
V More Compound Annotations (> 2x)
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15t Dimension column: 30m Rxi-5ms (Non-Polar)




Neme  Formula RT.(s) Similarity :
Pentanoic acid CsHi00, 392, 1.620 894 R e p re S e ntatlve

3-Hexene-2,5-dione CgHzO- 440, 1.835 844
Benzyl alcohol C;HgO 496, 2.045 916 CO m po u n d S
Enanthic acid C;H40; 504, 1.905 808
p-Cresal CHgO 520, 2.095 923
Acetophenone CgHgzO 528, 2.130 855 : [ nu : 3 nile
Hexanoic acid, 2-ethyl- CeHis0, 544,1.940 845 : — . ; e ‘ . '
Nonanal CHEO 552, 1.858 847 Pentanoic acid CsHq1002 392, 1.620 894 V H d b
Phenylethyl Alcohol CgHi0O 576, 2.320 908 3-Hexene-2,5-dione C6H802 440’ 1.835 844 y rocar ons
Caprylic acid CgHq£0 608, 2.225 918 H
e o, Toos 26m0 | 91 Benzyl alcohol CHsO  496,2.045 916 V Acids
dehyde, 3,4-dimethyl- CgHipO  616,2.340 776 Enanthic acid C;H140, 504, 1.905 898 V Aromatics
2-Oxepa CgHyp0, 616,2.917 785
1-Dodecene CoMye 6481864 923 p-Cresol CHgO 520, 2.095 923 V Am | nes
2-Acetyltoluene GoHigO  648,2.570 849 Acetophenone CgHgO  528,2.130 855
Benzaldehyde, 4-ethyl- 664, 2.573 893 . .
o e s sae 5o Hexanoic acid, 2-ethyl- CeHiO, 544,1.940 845 V' Alcohols
Hexanoic acid, anhydride Nonanal CoHisO 552,1.858 847 V Aldehydes
e (& Phenylethyl Alcohol CeHiO  576,2.320 908 V Ketones
Benzeneacetaldehyde CgHgO 696, 2.915 Capryhc acid C8H1602 608[ 2.225 918
Ethanol, 2-phenoxy- CgHig0O; 720, 3.050 . .
Triethylene glycol CeH0, 720, 3.245 Benzoic acid C/HgO, 608, 2.640 951
4-Ethylbenzyl alcohol CgH;0 736, 2.910 901
Pelargic acid CgHg0; 760, 2.645 878
2-Butanone, 4-phenyl- CypHyz O 768, 3.092 820
Neodecanoic acid CyipHz00; 776, 2.465 804
1-Decanol CiHO  792,2.434 942
Benzaldehyde, 3-methoxy- CgHgO, 792, 3.570 860
1-Tridecene CisHzs 832, 2.145 912
Benzofuran, 2-methyl- CgHgO 832, 3.670 821
Isosorbide CgHigO4 840, 4.430 828
(-}-Bornyl acetate CyoHy00, 856, 2.635 872
1H-Inden-1-one, 2,3-dihydro- CoHzO 864, 4.060 876
Undecanal CyyH;;0O 880, 2.620 888
Tripropylene glycol CgHyg04 904, 3.245 852
1,3-Benzodioxol-5-ol C;H;03 904, 4.395 782
p-Vinylguaiacol CgHig0; 920, 3.725 837
2-Methyl-1-undecanol CyoH60 936, 2.698 843
1,3-Diacetin C;H,05  968,3.828 872
9-Decenoic acid CyipH1g0; 992, 3.184 881

Capric acid CypH2p0; 1016, 3.340 922



Pentanoic acid CsHyO, | 392,1.620 894 Benzaldehyde, 4-hydroxy- C7HgO, 1024, 5.355 927 Celestolide CurhsO  2552,2.450 s R e p rese ntatlve

3-Hexene-2,5-dione CeH:O,  440,1.835 844 1(3H)-Isobenzofuranone CeMsO, 1048,5.942 766 n-Propyl benzoate CiH1,0; 2552,2.875 763

Benzyl alcohol CiHgO 496, 2.045 916 1-Undecanol C11HsO 1064,3.020 932 Guaiazulene Cistig  2552,3.205 e CO m po u n d S
Enanthic acid C;H1.0; 504, 1.905 898 Cycloundecane, 1,1,2-trimethyl- =~ CysHps 1112, 2.550 904 Myristoleic acid CiaHs02 2576, 2.365 897

p-Cresol C;HgO  520,2.095 923 3-Tetradecene, (E)- CisHps  1176,2.670 888 Oplopanone CisysQ; 2592,2.800 853

Acetophenone CgHsO  528,2.130 855 1-Octanol, 2-butyl- CiHO 1192,3.145 847 Hexyl cinnamic aldehyde CisHpO 2600,2.690 896

Hexanoic acid, 2-ethyl- CgHisO0, 544,1.040 845 Dodecanal CiaHpO 1208,3.335 942 p-tert-Octylphenol C1sHp0  2608,2.645 854

Nonanal CeHigO  552,1.858 847 1,4-Benzenediol, 2,5-dimethyl-  CgHi,0, 1248,6.055 821 Myristic acid CiHy0; 2616,2.385 923 V Hyd roca rbo ns
Phenylethyl Alcohal CgHypO  576,2.320 908 cis-B-Copaene CisHps 1344,3.530 781 Benzyl Benzoate CiaHip0; 2640,3.343 926

Caprylic acid CgH1s0, 608, 2.225 918 Acetophenone, 4'-hydroxy- CgHgO, 1344,7.478 796 Pentaethylene glycol C10H2206 2664, 3.410 820 V ACids

Benzoic acid C/HgO, 608,2.640 951 Undecylenic acid CiM0; 1392,4.270 917 3-Phenoxybenzyl alcohol CisH10; 2680,3.670 850

Benzaldehyde, 3,4-dimethyl- CeHyO  616,2.340 776 Benzoic acid, methyl ester CeMs0, 1392,6.275 771 Octadecane CigHis | 2688,2.003) 919 V Aromati CS
2-Oxepanone CeHpO, 616,2.917 785 Methylparaben CgHgO; 1408,7.255 932 Abieta-7,13-diene Caohls  2704,2.366 763

1-Dodecene CppHys 648, 1.864 923 Coumarin CgHgO, 1416, 8.223 859 Ethanone, 1-[1,1"-biphenyl]-3-yI- C1eH120 | 2760,3.687) 833 V Am i n es
2-Acetyltoluene CoHpO  648,2.570 849 Undecanoic acid CiH;0, 1424,4.080 866 Galaxolide CigHpcO 2816,2.925 831

Benzaldehyde, 4-ethyl- CoHigO  664,2.573 893 1-Hexanone, 1-phenyl- CipHigO 1480,5.350 812 Dihydrochalcone CisH1 0 2816,3.708 822 V AI CoO hO |S
4-Acetyltoluene CoHyi g0 672, 2.655 932 1-Dodecanol CiaHps0 1520, 3.970 951 Benzyl salicylate CiaH1,05 2848, 3.665 021

Hexanoic acid, anhydride CioHyp03 672,3.045 921 n-Pentadecanol CisHsO 1616,3.250 917 Palmitoleic acid CieH30, 2968,2.820 750 V Aldehydes
Decanal CigHpgO  680,2.163 851 Tetraethylene glycol CeHisOs 1688,8.815 830 Palmitic acid CisH320, 3024,2.660 846

3-Dodecene, (E)- CiHza 688, 1.929 895 o-Hydroxybiphenyl CioHigO 1824,8.583 817 Phenylethyl salicylate CisH1405 3040,3.905 826 V KetO nes
Benzeneacetaldehyde CgHgO 696, 2.915 811 Ethyl 4-ethoxybenzoate Cy1H140; 1872, 7.345 810 Chalcone CisH0 | 3112, 4.455 822

Ethanol, 2-phenoxy- CgHwpO, 720,3.050 820 Dodecanoic acid CioHpe0;, 2120,4.023 935 1-Octadecanol CigH3g0 |3272,2.744 933 V P h eno Is
Triethylene glycol CgH1204 720, 3.245 930 Lauric acid C12H240, 2128, 3.789 933 Sclareolide CisHzs0; 3304, 4.305 876 i
4-Ethylbenzyl alcohol CgHi;0 736, 2.910 901 n-Tridecan-1-ol Ci3H0 2184,2.950 926 2(3H)-Furanone, 5-dodecyldihydro- | CisHyO, 3336,3.490 874 V Fatty ACIds
Pelargic acid CsHigO, 760,2.645 878 Amyl salicylate CiH1s0; 2192,3.575 926 Linoleic acid CisH0; 3392,3.245 840 VV Sterols
2-Butanone, 4-phenyl- CyH;,0  768,3.092 820 1-Hexadecanol CigHaa0 2248,2.220 925 trans-Oleic acid CisHc0; 3416,3.214 836

Neodecanoic acid CigH2002 776, 2.465 804 1-Decaneol, 2-hexyl- CisHa0 2288, 2.322 902 Tributyl acetylcitrate Caflu0s 3712, 3,570 872 V P h os p hates
1-Decanol CigHp O  792,2.434 942 Cedrol CisHys0O 2304, 2.780 881 Benzoic acid, tridecyl ester CyH320; 3816, 3.565 865

Benzaldehyde, 3-methoxy- CgHgO; 792, 3.570 860 Benzophenone Ci3H100 2360,3.230 932 Methyl dehydroabietate CaiH0; 3936,4.500 884 V M ore...
1-Tridecene CisHys  832,2.145 912 Jasminaldehyde CiHigO 2400,2.510 910 9-Octadecenamide, (Z)- CisHssNO 3960, 4.165 788

Benzofuran, 2-methyl- CgHgsO 832, 3.670 821 Triethyl citrate Ci2Hz007 2424, 2.520 816 Benzoic acid, tetradecyl ester Ca1H:0; 4080, 3.680 888

Isosorbide CsH1o0,  840,4.430 828 syringaldehyde CoH100s 2424,3.275 774 N,N-Dimethyloleamide CaoHzgNO 4144,3.835 770

(-}-Bornyl acetate CiHaO, 856,2.635 872 Patchouli alcohol CisHO 2440,2.615 840 Heneicosane CuHee  5072,2.890 909

1H-Inden-1-one, 2,3-dihydro- CgHgO 864, 4.060 876 Cyclododecane CiHps  2448,2.130 826 Benzoic acid, octadecyl ester CasHa0; 5152, 3.960 917

Undecanal Ci;H»pO  880,2.620 888 8-Heptadecene Ci7Hss  2464,1.935 886 Cholesta-4,6-dien-3-ol, (36)- CoHeO  5280,4.350 872

Tripropylene glycol CoHyOs 904,3.245 852 n-Hexyl salicylate CisHigO3 2464,2.435 928 Cholesta-3,5-diene Cpfly |5328,4.255| 896

1,3-Benzodioxol-5-ol C;HgO; 904, 4.395 782 y-Dodecalactone CiaH3,0; 2464, 2.590 853 28-Nor-17a(H)-hopane CaoHsp  5712,4.616 789

p-Vinylguaiacol GoHgO, 920,3.725 837 Tetradecanenitrile CieHyN 2488,2.273 880 Cholesterol CorHaO  5856,4.945 923

2-Methyl-1-undecanol CiHiO 936,2.698 843 Heptadecane CjHss  2496,1.905 938 17a(H),21B(H)-Hopane Caohls  5912,4.595 809 H. :

1,3-Diacetin C;Hi;05  968,3.828 872 3-Phenoxybenzaldehyde CisHi0, 2504,3.165 913 3,5-Cholestadien-7-one CyHguO 6072,5.350 904 S imi Ia"ty Ave'
9-Decenoic acid CioH1s0; 992,3.184 881 4-(1,1-Dimethylheptyl)phenol  CysHpO 2512,2.515 879 v-Sitosterol CusMlwl0 16320,4.875] 73 866/1000

Capric acid CigH0; 1016,3.340 922 4-(7-Methyloctyl)phenol CisHpO 2528,2.520 893 Cholesterol, 7-oxo- Cy7Hu0; 6568,6.790 882



Hazardous Compounds

Polyaromatic Hydrocarbons
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Masses: TIC

El, Contour Plot (Map) A 15t and 2" dimension columns

. . A Different separation mechanisms
1) Enhanced Chromatographic Resolution P

2) Removal of Interferences (Improved S/N)
V Improved Database Comparisons
V More Compound Annotations (> 2x)
3) Group Clustering (Neighborhood delineation)‘

) 9«9}3’»’0"'**

e ea .8 .0 0 _0:0) Co
SEEN 0 ©)%0,005),0) g1 92 )0 5))

I
5000
Alkanes —— Dibenzothiophenes —— Phthalates —— Pyrenes —— Chrysenes —— Bleed Cyclosiloxanes

15t Dimension column: 30m Rxi-5ms (Non-Polar)



Polyaromatic Hydrocarbons

Hazardous Compounds

o)
0" “CHs
O.__CHs

0

Phthalates O~ S
O . .
Phenanthrene Pyrene Dibenzothiophenes
cl Br I oo
Y QL B
Y cl
Br Br
@ cl cl BDE-71 Cl _/ | \_Cl ¢ h
m n
o o X Z " Chlordanes
PeSt'c'deg Chorinated Benzenes ” CNs T i
PARN |
o . SNV ch 32 23 _cl CIH,CH,CO | OCH,CH,CI ’
\©\ JL N o> 4‘ 14. OCH,CH,CI |C'YC'
N N '_0
Ho| Cl P28 7 - TCEP .
Chlorfenidim PCBs . H
Chlorpyrifos Halogenated Organic Compounds Heptachlors




Pesticides

Name Formula R.T. (s) Similarity Mass Accuracy (ppm

Chlorfenidim GH{,CINO 1632,3.512 811 N/A

Diazinone CoHN,OsPS 2712,2.872 818 -0.84

Carbaril CoHiINO,  2920,4.696 818 N/A

Chlorpyrifos GH1:CENO,PS 3104, 3.712 827 N/A El, Pesticides Thifhandazols
Thiabendazole CioH/NsS 3272,6.424 929 0.66

trans-Chlordane CioHsCk 3360, 4.136 788 N/A

cis-Chlorodane CioHsCh 3440, 4.200 772 N/A "% il I
p,p'-DDE Ci4HsCly 3544,4.480 855 -0.62

Sumithrin (isomer 1) CoaHoeOs 4400, 5.184 871 -0.21 :ID"E
Sumithrin (isomer 2) GuaHhOs  4432,5.084 935 0.2 wnwcnigrane (17|
Permethrine G1H,ChO;  4840,5.792 909 -0.28

Permethrine Isomer GiH,ChO; 4888,5.816 914 -0.55

Cyfluthrin CoHiscCLbFNQ 5048, 5.624 751 N/A

Cyfluthrin (isomer 2) CoHisCLFNQ 5088, 5.584 805 N/A

Cyfluthrin (isomer 3) CoHisCLFNQ 5128, 5.560 817 N/A

h 1/ & LISNXY S i K GBHLCLINO; 5160, 5.944 844 N/A

i/ @ LISN)Y SO KNBHGCLINO, 5192,5.936 883 N/A

Cypermethrin (isomer 3) CoH(CbINO;  5232,5.904 869 N/A

Ave. Similarity: 845/1000



Halogenated Organic Compounds

Name Formula R.T.(s) Similarity PPM

Benzyl chloride GH,CI  488,1.952 873 0.87

Benzyl Bromide GHBr 560, 2.263 866 0.54

3-Chlorophenyl isocyanate GH,CINO 600, 2.264 927 0.31

3-Chlorophenol GHsCIO 664,2.784 896 1.32 373458 Tetrbeomodliphenst sther
4-Chloroaniline GHCIN 696, 3.160 913 1.52

p-Ethylbenzylchloride GH.Cl  720,2.704 931 0.21

hm,. N2Y2YSaAaet SyS GH;,Br 912,3528 861 -0.23

3,4-Dichlorophenyl isocyanate GH:CLbNO 944,3.358 820 1.93

2,5-Dichloroaniline GHsCbLN 984, 7.124 933 0.59 |y Dodocne.
1-Chlorododecane CiaHsCl 1504, 3.656 949  -0.8 g P
1-Bromododecane CoHosBr 2096,3.768 873  N/A IR
2'3',4'-Trichloroacetophenone GHCEO 2488,2.976 781 N/A g i

TCEP CH,CLOP 2632,3.392 893  NJ/A o

TCPP GH.sCEO,P 2728, 3.064 918 N/A i

Chorophene CHCIO 2904, 4.120 824  1.22

TDCPP GHisCEO4P 3912, 4.904 902 N/A

2,3',4'6-Tetrabromodiphenyl ether C,HsBr,O 4384, 6.528 831 0.34
2,3',4,4' 5-Pentabromodiphenyl ether C,H;BrO 5056, 7.296 892 -0.45

Ave. Similarity: 876/1000



Halogenated Organic Compounds

Chlorinated Paraffins
Short Chain (SCCPs): C,,to0 C;;
Medium Chain (MCCPs): C,,1t0 C,,

C13H18C|1O




Std. Mix 10ppm, ECNI, XIC
Classifications: Groups (Clouds) 1-12

SCCPs: C,pto C;;

MCCPs: C,, 1o C,;
« ¢

i ) S
Each AC|I oudo T
CPs with formulas for which &3
#C + #Cl| = constant L&\
CioH17Cls  CyoHi6Clg  CioHisClz - CyoHy,Clg  CioHisCly  C,iH,,Cly, 7 8 IC13H23C|5 I
CuHzCly  CyHCls  CyyHiCls  CyyHy,Cl,  CyuHiCls ¢ H.Cly  CiaHi4Clig
CioHyCly CioHyCls CoHooCls - CioHioClz o € LH gCl; CooHp7Cly CpoHy6Clyg 9 10
C13Ha24Cly Ci3H2Cls € 3H,,Cl, Ci3HaoCls Ci3HigCly  CoH,Clyg 11 12

C1aHasCls € ,H,,Cly C1aH2sCl; CiHp0Cly o H,,Cly C,4H,0Cly,
CisHpCls  CisHa6Clg CisHpsCly CHL,Clg CysH2Cly  C1H,,Clyg
C16H27Cls Ci6Ho6Cls  C,H,,Cl, Ci6H26Clg  CigHpsCly  CigH,4Clyg
Ci7HaiCls C1HyCls  CoH,Cl Ci7H.Clg  C;,H,,Clg



Std. Mix: Contour Plot & Mass Spectra for G4 Region

- XIC(339.990+0.005)+XIC(360.9433+0.0005)

Std. Mix 10ppm, XIC

[M+2-HCI]
0.08 ppm
C12H20C|6

339.99051

360.94333 — [M+2-C|]-

-1.14 ppm
C11H17C|7




Cloud Quant Results: NIST SRM 2585, SCCP & MCCP

Group PCP ( 11g/mlL)
NCI (XIC) SCCP,; G1 0.66
@ G2 0.61
11.1 pg/g G3 0.31

G5 0.74

vcer. [l o o
11.2 ugfg G8 0.86

G9 0.59
C14_C17 G10 0.85




PFAS and other trace POPs, Another Approach

Non-Stick
Cookware

) 5

Stain
Shampoo g 23
= o e > B 4 Resistance

|

’ll' .
Fireﬁg.h 4

Foc
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F3C C C C OH
3 \C/ \C/ \C/
F2 ) F2
O

Perfluorooctanoic acid (PFOA)
Fa Fp Fy

AN NP
Fa F2 F2 //\O
0

F3C

Perfluorooctanesulfoamide (PFOSA)

Fa F2 Fa
\C/C\C/C\C/C\S/O”
F» F» Fa // \O
O

F3C

Perfluorooctanesulfonic acid (PFOS)

Fa Fa Fa
\C - \C - \C / o
Fa Fa )

Octylfluorotelomer ethanol (8:2 FTOH)



PFAS and other trace POPs, Challenges

Analytical Challenges: El, Contour Plot

o High degree of complexity of dust
A Large numbers of sample
constituents
A Varying physiochemical properties
A Wide concentration range
o0 POPs are trace components in dust




Screening for PFAS and other Trace POPs

Analytical Workflow:

1. Sum all ions in contour plot and display them < |' ; |
on the mass defect plOt treamline compouna annotation

. In GC- & GCxGC-HRTOFMS data:
2. Use SAT to scale and filter the mass defect plot
for selected classes of POPs

3. Display these classes on the simplified contour
plot (XIC)




Mass Defect

Mass Defect
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Spectral Analysis Tools

[avosdec 3 dB[isi=X+ ) =
# Name Base Formula |Iterating Formula | Color |Minimal Mass |Maximum Mass |RDBE
1 PCBs CizHio CHH @ :220.00000 End Mass 8.0
2 Chlordanes : CyoHyq CHH Q 250.00000 End Mass 4.0
3 PFAS Odd ‘F CF, @ Start Mass  End Mass 0.5
4 PFAS Even | F; CF; ® Start Mass End Mass 0.0

Mass Defect Series




Scaled Mass Defect (CF2)

B) EI-HRT Mass Defect Plot | Aseseet T 5 dll === W & =
0. .. R - Name Base Formula |Iterating Formula | Color |Minimal Mass |Maximum Mass |RDBE
° : . 1 PCBs CiHio CHH @ 220.00000 End Mass 8.0
0.4- 2 Chlordanes CyoHyq CHH © 250.00000 End Mass 4.0
s 3 PFAS Odd 'F CF, @ StartMass End Mass 0.5
g ] B |4 |PFASEven F CF, © StatMass  End Mass 0.0
™ E § T R
g o & 4 8 ?‘?0 ® o ° a i i -
0.1 S T Wo © = »° ® ® & ° L) -
8" a::gbf& ’Qo":m “ * 3 &
0.0 ° 3 B o000 @ % = o e 5 o° | 8 ¢
0.1 e % LT o ’ @ .
0 100 200 300 400 500 600
Nominal Mass (m/z)
No Formula Clsses
C) EI-HRT Scaled [CF,]/Filtered Mass Defect Plot
0.0000 1)
-0.0002-
00004 . SMD ¢, = Nominal CF, mass — Exact CF, mass
. CF, mass = IUPAC mass x (50/49.99681)
-0.0008
-0.0010- o ¢ - Q
-0.0012 (+CF2 9)
-0.0014 R
50 100 150 200 250 300 350 400 450

Nominal Mass (m/z)
| ® PFAS Odd



Scaled Mass Defect (CF2)

0.0000

-0.0002+

-0.0004+

-0.0006-

-0.0008+

-0.0010+

-0.0012+

-0.0014+

D) EI-HRT Scaled [CF,]/Filtered Mass Defect Plot

. SMD ¢y = Nominal CF, mass — Exact CF, mass
CF, mass = IUPAC mass x (50/49.99681)
Q o o
(+CF; )
SIO l(IJO 1%0 2(])0 'Ngggalopgjiséo( i) 3(|)0 35|0 4(I)O 4%0
E) EI-HRT Contour Plot AIC 4

Masses: CIC(118.9915+0.0005)+CIC(68.9951+0.0005)

El, Simple Contour Plot




Polyfluoroalkyl Sulfonamide Ethanols (e.g., FOSEs)

Masses: CIC(68.9951+0.0005)+CIC(118.991540.0005)

A) E I -H RT ﬁ_ Masses: CIC(118.9915+0.0005)
CONTOUR PLOT C) FOSEs
‘sl-MeFOSE
B) FTOHs 4 ®

T T T T T
300 800 1300 1800 2300



Compound Annotation: El, Similarity

| o) B N-MeFOSE g |
5 Peak True (Deconvoluted) Mass Spectrum
g g | rrrrriiTiy
~ T T T T T T T\
S I o
led4 A+ § g
8 L M*1?
0 liktu l‘ ‘ xl‘ l o ‘l ‘ ‘ ‘
JLibrary Hit - Similarity: 808 - Library: mainlib - N-MeFOSE, Abundance
o | 808/1000 _ _
000 4 Spectra| S|m||ar|ty — Database Match (FIrSt Hlt)
800 A b= §
700 A v
600 -
500 - ©
400 A ©
300 A > T
200 14 S
100 3
0 l h ([l 1‘ l ‘ — ‘L ‘ ‘ ‘
M/Z 100 200 300 400 500 600 700 800




Annotation: Complementary El & NCIi

1698780 A) E| N-MeFOSE g 138.02314 B) NCI, N-MeFOSE
3ed A ! NS 7000 _
2 [M-CgF /]
o 6000 A 8 17
- 1o} o
. g 0.74 PPM
s 3 5000 -
e § AARRERAAN,
H -
— ~ T T T T T 1T \; 4000 A © [M'C3H8NO]
| g F F F F F F F F O \OH S
8 3000 - 8 '026 PPM
3 @ N
led 4 & o 3
g Y 2000 Y
» +ﬂ
1y M*1? 1000 -
0 l ‘ t Ll l{ | ‘ l ‘ I H T T T 0 * T T [ | [ [ [
ILibrary Hit - Similarity: 808 - Library: mainlib - N-MeFOSE, Abundance JLibrary Hit - Similarity: 979 - Library: Formula Computation - C8F1702S, Area (Counts)
482.93530
1000 - 808/1000 1000 1 979/1000
900 1 Spectral Similarity 900 Al
. Isotopic Fidelity
800 o © NIST 23 800
700 4 ¢ 700 -
600 A 600 -
500 A 9 500
~ o
400 Q 400 -
N4
300 . 300 -
200 o & 200 A
100 + i 100 -
0 i h ([ 1‘ l L1 : | — ‘L ‘ ‘ ‘
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Annotation: Complementary El & PCI

3e4

2e4 A

led +

16898780 o) E| N-MeFOSE

118.99127

99.99298

0

1
(S
<
=

|

RN

525.97498

462.01285

FFFFFFFFF

<218.98447

‘,xl l Ll [

JLibrary Hit -

1000 -
900 A
800 A
700 A
600 -
500 A
400 A
300 A
200 A
100

Similarity: 808 -

131
169

0

I

{

T T T T T
Library: mainlib - N-MeFOSE, Abundance

808/1000
Spectral Similarity

526

<462

<219

| L L

C) PCI, N-MeFOSE 55300217 [MH]*

M/Z

1 Jd
I I

I I I
100 200 300 400 500 600 700

T

I
800

5000 - +
[C11HoNO;S]
4000 - -0.81 PPM
3000 A+
2000 A+ §_
1000 A 1
0 T T T T T T T T
Mass Accuracy = m/z,,. T M/z .
7 x 106
m anlc

V Increased confidence for
compound annotations




Annotation: Complementary El & PCI

168.98780A) ElN-MeFOSE g C) PCI, N-MeFOSE 558.00217 [|\/|H]+
3e4 7 < 5000 A +
~
[C11HoNO,S]
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3 S
> < 2000 - 2
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o Y ]
& v
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0 li L. L ‘ L | - xl T T T 0 T T T T T T T T
JLibrary Hit - Similarity: 808 - Library: mainlib - N-MeFOSE, Abundance JLibrary Hit - Similarity: 980 - Library: Formula Computation - C11H8F17NO3S, Area (Counts)
558.00262
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Fluorotelomer Alcohols (FTOHs)

Masses: CIC(68.9951+0.0005)+CIC(118.991540.0005)
ses: CIC(95.0103+0.0005)

A) EI-HRT B) FTOHs
CONTOUR PLOT .

-14:2 FTOH

‘12:2 FTOH
‘10:2 FTOH
:2 FTOH
6:2

1.5

1.3
I

C) FOSEs

T T T T T
300 400 500 600 700

T T T T T
300 800 1300 1800 2300



Annotation: El Similarity

95.01026 Masses: AIC

] El, FTOH? :
-1 El, FTOHs, Plot Expansion
5e4 A
4ed
1H,1H,2H,2H-Perfluorooctan-1-ol
3e4 A
24 H ,1H,2H, 2H-Perfluorooctan-1-ol
led A
‘ M*1?2 .H 1H,2H,2H-Perfluorodecanol
0 \ Jn‘m A [‘ L l‘ , ‘ ﬂh N : : : , H,1H,2H Perfluorodecanol
JLibrary Hit - Simiarity: 536 - Library: mainib - 1H,1H,2H,2H-Perfluorodecanol, Abundance 2H Perfluorococtan-1-ol
700 A g
536/1000
%0 Similarity
F F F

500 o

EEREEE : ]
SRR . Poor Spectral Similarity Scores:
- 8:2 FTOR? o Compound may not be in databases
o o EI-MS data is similar for homologs

100 A m
0 U}“xﬂ H.‘\‘N” N ULJL ‘

T T T T T
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69




El & PCIl: Annotated 10:2 FTOH

0% El. 10:2 FTOH

6ed A
5e4 A
4ed
3e4 A
2e4 o
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0 | “m Ll

M*1?
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T T T
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/{,Cle\/\@)
F5;C 9 OH,

lon m/zobs m/zcalc PPM
[MH]" 565.00778565.00772 -0.11
{1 [M+GH]" 593.03908593.03858 -0.85
[M+GHs]® 605.03908605.03878 -0.50

L

465.01408

[MH]*
[C1oHeF 2 O]
-0.11 PPM

T T T T T T
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1 990/1000
1 Isotopic Fidelity
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El & PCIl: Annotated 12:2 FTOH

PE% - El, FTOH? PCI, 12:2 FTOH V et [IMH]

i 1.0e4
+
[C14H6F250]
3e4 A CF
0.804 - /[/ 2]\/\(’9 0.03 PPM
FsC 1 OH,
0.6e4 -
2e4
lon m/zobs m/zcalc PPM
] oaes | [MH] 665.00140665.00142  0.03
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What about additional trace POPs In dust

Use SAT workflow, with the
following modifications:
A NCI-HRTOFMS
A Target Analyte Finding for
trace analysis




Masses: TIC

) NCI Contour Plot (2DTIC, Map)

i

883 +o‘ 0005)+CIC(337 8763+0'0005)+C|C(357 8449+0' 0005)+CIC(371 8373+0'0005)+C|C(391 8060+0V0005)+CIC(405 7983+0.

0005)+CIC(425.7673+0.0005)+CIC(439.7594+0.0005)+CIC(493.6899+0.0005)

D) NCI, Contour Plot (2DXIC, Map)

Chlordanes

Scaled Mass Defect (CI-H)
o
w

°
[N}

B) NCIMa

g
]
g
:

= T T T
100 200 300 400 500 600 700 800 900
Nominal Mass (m/z)

A 4

Scaled Mass Defect (Cl-H)

C) Scaled [CI- H]IF|Itered Mass Defect Plot

Chlordanes
o PCBs
S
L
&
.

SMDc,.;; = Nominal (CI-H) mass - Exact(Cl-H) mass
CI-H mass = IUPAC mass X (34/33 96102)

1 T T
100 150 200 250 300 350 400 450 500
Nominal Mass (m/z)
® PCBs ® Chlordanes @ PFAS Odd




Target Analyte Finding: POPs (NCI-HRT)

Data Processing Method - "NCI MC TAF POPs" - 0O X
— T \
] Auto Select * AR s
% :kd Enable Target Analyte Finding :
TOF f Enable E-TAF: Merge HRD® peak data with matching Target Analyte peaks
Correction
Smooth window size (points): ’ Auto v \
é@ Peak FWHH (seconds): D Integration Baseline: | Auto-Calculated v
Mass
Calibration
Expected Adducts:
I \@ # | Adduct |Charge | Mass Delta (Da) | s
Ve M -1 :0.00055
@ |
Peak Remove
Finding

5
Target
Analyte
Finding

e

Classificati...

g

Spectral
Analysis

g}“

Retention
Index

ol
Quantitate
Reference

14

POP Target List

Analytes to Find: & GexGe

# Analyte Formula | Most Abunda| Toleranc| Units | Start Time |End Time | Start 2nd|End 2nd [| Min A ianead
1 PCB 3Cl C12H7Clz 255.96133: 0.00500: Da 2848 s 3416s: 3.200s: 4.700s:l00

2 PCB 4Cl C12HgClg 291.91947: 0.00500:Da 3232s 3896s: 3.900s: 5.430s:l00 Add

3 PCB 5CI C12HsCls 325.88049: 0.00500: Da 3368 s 4016s: 4.000s: 5.490s:l00

4 PCB 6Cl C12H4Clg 359.84151: 0.00500:Da 3616 s 4600s: 4.250s: 6.020s:100 Remove
5 PCB 7Cl C12HzClz 393.80253: 0.00500:Da 4216 s 5192s: 4.800s: 6.180s:l00

6 PCB 8Cl Cy12H>Clg 429.76064 : 0.00500:Da 4208 s 5360s: 5.100s: 6.100s:00 Import ...
7 PCB 9Cl C12HClg 463.72166: 0.00500:Da 4744 s 5344s: 5.200s: 6.150s:l00

8 PCB 209 C12Clio 497.68268: 0.00500:Da 5304 s 5322s: 5.500s: 6.100s:00 Export...
9 FTOH 8:2 C10HF130 383.98198: 0.00500: Da 398 s 402s: 1.490s: 1.600s:l00

10 FTOH 10:2 C12HF170 483.97559: 0.00500:Da 455s 458s: 1.500s: 1.600s:l00 Library...
11 FTOH 12:2 C14HF210 583.96921: 0.00500: Da 527 s 529s: 1.550s: 1.700s:L00

12 FTOH 14:2 C16HF250 683.96282: 0.00500:Da 639 s 641s: 1.700s: 1.810s:l00 Shift RTs...
13 Chlordane 5CI : C1oHsCls 305.91177:0.00500: Da 2808 s 3402s: 3.190s: 4.140s:l00

14 Chlordane 6Cl : C1oHsClg 339.87279: 0.00500:Da 2.936s 3392s: 3.400s: 4.830s:l00

15 Chlordane 7Cl | C10H7Cly 373.83382:0.00500:Da 3152s 3392s: 3.574s: 4.780s:l00

16 Chlordane 8Cl : C1oHgClg 409.79192: 0.00500:Da 3192s 3496s: 3.380s: 4.610s:l00

17 Chlordane 9Cl | C10HsClg 443.75294:0.00100:Da 3392s 3825s: 3.450s: 5.190s:l00

V Retrospective Analysis of
Comprehensive Data

V Trace Analysis

V Quantitative Analysis

V Fast Processing



Target Analyte Finding: POPs (NCI-HRT)

V Retrospective Analysis of
Comprehensive Data

V Trace Analysis

V Quantitative Analysis

V Fast Processing

Input Masses For Target Analyte Finding

Analyte: N-EtFOSE

HRAM lons

% | Formula Isotope M/Z Tolerance |Units Required
1 C10HgF16NO2S 507.98638 3.00 PPM X
2* CgF1702S 482.93475 3.00 PPM 4|

Data Processing Method - "NCI MC TAF POPs" - 0O X
— 2 \
] Auto Select * AR s
% :kd Enable Target Analyte Finding
TOF f Enable E-TAF: Merge HRD® peak data with matching Target Analyte peaks
Correction
Smooth window size (points): ’ Auto v .
é@ Peak FWHH (seconds): D Integration Baseline: | Auto-Calculated v
Mass
Calibration
Expected Adducts:
I \@ # | Adduct |Charge | Mass Deita (Da) | s
O 1* M -1 :0.00055
[N
Pe:-fk Remove
Finding
[ 5R
(0L ]
_— POP Target List
Finding Analytes to Find: & GexGe
I L)' # Analyte Formula Most Abunda| Toleranci| Units | Start Time |End Time |Start 2nd|End 2nd [| Min A ianead
O’ 1 PCB 3Cl C12H7Clz 255.96133: 0.00500: Da 2848 s 3416s: 3.200s: 4.700s:l00
L 2 PCB 4Cl C12HgCly 291.91947  0.00500: Da 3232s 3896s 3.900s: 5.430s:100 Add
Classificati... 73 PCB 5CI CyoHsCls " 325.88049  0.00500 Da 3368s 4016 4.000s  5.490 100
4 PCB 6Cl C12H4Clg 359.84151: 0.00500:Da 3616 s 4600s: 4.250s: 6.020s:100 Remove
| @ 5 PCB 7Cl C12HzClz 393.80253: 0.00500: Da 4216 s 5192s: 4.800s: 6.180s:l00
O 6 PCB 8Cl C12H3Clg 429.76064 : 0.00500:Da 4208 s 5360s: 5.100s: 6.100s:00 Import ...
Spectral 7 PCB 9CI C12HCls 463.72166 0.00500: Da 4744 s 5344s 5.200s: 6.150s:100
Analysis 8 PCB 209 C12Clio 497.68268: 0.00500:Da 5304 s 5322s: 5.500s: 6.100s:00 Export...
9 FTOH 8:2 C10HF4130 383.98198: 0.00500: Da 398 s 402s: 1.490s: 1.600s:l00
k 10 FTOH 10:2 C12HF170 483.97559: 0.00500:Da 455s 458s: 1.500s: 1.600s:l00 Library...
O q 11 FTOH 12:2 C14HF210 583.96921: 0.00500: Da 527 s 529s: 1.550s: 1.700s:L00
_' 12 FTOH 14:2 C16HF250 683.96282: 0.00500:Da 639 s 641s: 1.700s: 1.810s:l00 Shift RTs...
Retention 13 Chlordane 5CI : C1oHsCls 305.91177:0.00500: Da 2808 s 3402s: 3.190s: 4.140s:l00
Index 14 Chlordane 6Cl : C1oHsClg 339.87279: 0.00500:Da 2.936s 3392s: 3.400s: 4.830s:l00
15 Chlordane 7Cl | C10H7Cly 373.83382:0.00500:Da 3152s 3392s: 3.574s: 4.780s:l00
] 16 Chlordane 8Cl : C1oHgClg 409.79192: 0.00500:Da 3192s 3496s: 3.380s: 4.610s:l00
17 Chlordane 9Cl | C10HsClg 443.75294:0.00100:Da 3392s 3825s: 3.450s: 5.190s:l00
Quantitate 18* : : : : 1472s: 2.664 s 3.000 s:L00
S 19 PPM 1248 s} 1264s. 2.536s; 2.920s:100
Reference
] J/ < >
v | <




NCI Spectra: Chlordane 8Cl & PCB 8CI

3e4

2e4
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TAF Results: Trace POPs in NIST SRM 2585 (S/N 2 20)

Name R.T.(s) Peak S/IN Area Name R.T.(s) Peak S/IN Area Name R.T.(s) PeakS/N Area

Masses: AIC
FTOH 8:2 400,1.536 122 39745 Chlordane 7CB392, 4.104 22 2114 PCB 6Cl4032,5.288 40 11070
FTOH 10:2 456, 1.584 182 45139 PCB 5ClI 3400, 4.224 249 54028 PCB 6Cl4080, 4.872 51 14033 N C I -H RT
FTOH 12:2  528,1.648 134 30844 PCB 5ClI 3424,4.296 37 6008 PCB 6Cl4104, 4.960 46 10259 AIC
FTOH 14:2  640,1.760 59 8830 Chlordane 9CB432, 3.848 54 5514 PCB 6Cl4136, 5.632 127 39203

N-MeFOSE 1264,2.688 126 135734 Chlordane 8CB440, 4.176 1547 338027 PCB 6Cl4144,4.976 85 27026
N-EtFOSE  1464,2.832 220 136663  Chlordane 9CB464, 3.888 1733 336210 PCB 6Cl4208,5.312 34 6945
Chlordane 5CP880, 3.344 28 2646 Chlordane 8CB480, 4.232 85 9885 PCB 7Cl4240,5.376 160 38110
Chlordane 6CR976, 3.632 34 3439 PCB 5ClI 3536, 4.616 65 19898 PCB 6Cl4240, 5.384 22 4263

Chlordane 6CBB008, 3.688 25 2541 PCB 5CI 3552,4.720 52 11263 PCB 6Cl4264,5.456 58 10772
Chlordane 6CBB056, 3.536 126 15791 PCB 5CI 3584,4.720 227 44766 PCB 7Cl4264,5.496 80 15711
Chlordane 6CB112, 4.184 151 16657 PCB 4CI 3584,4.784 88 23079 PCB 6Cl4272,5.392 302 70449 " :'-.,I“l
Chlordane 7CB152, 3.744 23 2265 PCB 6CI 3640, 4.536 130 23649 PCB 7Cl4272, 5.432 23 4796 N

Chlordane 7CB192, 3.840 240 26166 PCB 5CI 3640,5.080 23 4069 PCB 8Cl4304,5.128 36 7095

Chlordane 6CBB192, 3.848 63 7242 PCB 6CI 3648, 4.520 128 23937 PCB 6Cl4304,5.504 52 9809

Chlordane 8CB208, 3.552 354 33778 PCB 6CI 3664, 4.632 80 14882 PCB 7Cl4328,5.120 109 26105
Chlordane 7CB216, 4.056 601 97391 PCB 6CI 3672,4.576 60 11216 PCB 6Cl4328,5.136 26 4923

Chlordane 6CB216, 4.064 558 85421 PCB 5CI 3672,4.592 67 14750 PCB 7Cl4368,5.200 995 397534
Chlordane 5C3216, 4.064 84 10839 PCB 5CI 3688, 4.664 130 23845 PCB 6Cl4368, 5.216 283 78439
Chlordane 6CIB232,4.128 88 17716 PCB 4Cl 3688,4.672 25 4730 PCB 7Cl4384,5.128 42 8583 :

Chlordane 7GB240, 4.112 94 22096 PCB5CI  3704,4.688 32 5461 PCB 8Cl4440,5.528 50 10118 FTOHs
Chlordane 6CB248, 4.128 34 3064 PCB 6CI 3704,4.736 257 54959 PCB 7Cl4536,5.720 370 86694
PCB 4Cl 3256,4.088 22 3550 PCB 5CI 3712,4.712 902 307906 PCB 6Cl4536,5.728 129 27998
PCB 4Cl 3272,4.192 133 23439 PCB 4ClI 3712,4.720 97 29719 PCB 7Cl4544,5.672 277 74844
Chlordane 6CBB272, 4.688 59 8262 PCB 5CI 3776,4.912 24 3820 PCB 6Cl4544,5.680 88 22186
Chlordane 7CIB280, 4.240 25 2758 Chlordane 9CRB784, 4.656 365 56822 PCB 8Cl4568,5.216 21 4613

Chlordane 6CB280, 4.248 21 2174 PCB 6CI 3800, 4.576 208 44400 PCB 8Cl4584,5.312 318 119235
Chlordane 6C3288, 4.136 25 2490 PCB 5ClI 3800, 4.584 23 3756 PCB 7Cl4584,5.320 91 32680
Chlordane 7CI3288, 4.168 35 3687 PCB 6CI 3832,4.640 957 285099 PCB 6Cl4584, 5.336 20 3297

PCB 4Cl 3288, 4.224 54 9950 PCB 5CI 3832,4.656 99 18983 PCB 8Cl4616,5.360 427 152732
Chlordane 7CB312, 4.472 119 21062 PCB 6CI 3848,5.216 22 7996 PCB 7Cl4616,5.376 103 38093
Chlordane 6CB312, 4.504 39 7612 PCB 4Cl 3856,5.200 46 9766 PCB 7Cl4704,5.552 31 6906

Chlordane 8CRB336,4.000 51 4735 PCB 5CI 3856, 5.208 329 74091 PCB 9Cl4784,5.416 70 16203
Chlordane 7CB336, 4.360 614 111800 PCB 6CI 3904, 4.872 339 85405 PCB 8Cl4792,5.864 73 27430

(]
0

FOSES Chlordanes

Chlordane 6CB336, 4360 85 15672  PCB5CI  3904,4.888 31 5130 PCB7CI4792 5.012 22 5032
Chlordane 7CB352,4.408 92 16486  PCB6C|  3944,4.968 45 13273  pCRoCl4832 5.560 26 5294
Chlordane 8CB360, 4.112 3127 945592 PCB 6CI 3952,5.064 46 8259 PCB 7Cl4904, 5.728 22 5236
Chlordane 7CB360, 4.112 825 413840 PCB6CI  3960,5.024 41 8148 PCB 8CI4912.5.672 308 97987

Chlordane 6CB360, 4.120 352 143938 PCB 6Cl 3976, 5.024 107 21750 PCB 7Cl4912,5.680 116 26947
Chlordane 5CB360, 4.120 41 7889 PCB 6ClI 3984,5.096 714 280450 PCB 9CI5128,5.720 150 51490
PCB 5CI 3368,4.168 49 13475 PCB 5CI 3984,5.120 138 34941 PCB 8CI5128,5.760 51 10527
PCB 4Cl 3368,4.552 80 17205 PCB 6Cl 4000, 5.016 198 39233 PCB 8CI5136,5.688 34 7760
Chlordane 8CB392,4.096 1115 145220 PCB 5CI 4000, 5.016 24 4921 PCB 2095312,5.792 51 10229



Summary | .
A GCxGC-HRTOFMS is a powerful tool for the screening of

complex environmental samples like dust

A Compound characterization was accomplished through
database comparisons and formula determinations using
high-resolution accurate mass data
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Summary | .
A GCxGC-HRTOFMS is a powerful tool for the screening of

complex environmental samples like dust

A Compound characterization was accomplished through
database comparisons and formula determinations using
high-resolution accurate mass data

A Complementary ionization modes resulted in increased
confidence for compound annotations
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Summary . .
A GCxGC-HRTOFMS is is a powerful tool for the screening of a

complex environmental samples like dust

A Compound characterization was accomplished through
database comparisons and formula determinations using
high-resolution accurate mass data

A Complementary ionization modes resulted in increased
confidence for compound annotations

A ChromaTOF SAT software was used to locate and
characterize trace POPs in dust
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Thank you very much for your attention!

LECO

EMPOWERING RESULTS

For More Information
World Headquarters/United States
In United States: 800-292-6141 or 269-985-5496
Outside U.S.A.: 269-983-5531

Email; info@leco.com
www.leco.com
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