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1) To use a novel multi-mode source with high resolution time-of-flight mass
spectrometry to analyze dust

2) To use enhanced chromatography and HRTOFMS to identity trace POPs Iin
the complex samples

Figure 9. MMS Operating in Cl Mode (Left). Peak True Mass Spectra and Isotopic Fidelity
for Permethrine (PCI) and trans-Chlordane (ECNI) in SRM 2585
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Table 3. SRM 2585 Halogenated Compounds

Enhanced Chromatographic Resolution: GCxGC
Resolution: Up to 50,000
Multimode Source (MMS): EI, PCI & ECNI

Figure 6. Peak True and Library EI Mass Spectra for TDCPP
And BDE-99 in SRM 2585
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Figure 1. Pegasus® HRT* 4D and Multi-Mode Source™ (MMS)
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. Name Formula RT. (s) Similarity — Name Formula  RT (s) Similarity Name Formula  R.T.(s)  Similarity
Centrlfuge Benzyl alcohol CH,O  496,2.064 890 B-Calacorene CyHy 2168,3.810 807 2,6-Diphenylpyridine C,HoN 3672,5.640 795 Target POP R.T.(s)  NIST {area) Office (area) House (area) Target POP R.T.(s) NIST {area) Office (area) House (area)
p-Cresol C;H;0 520,2.112 826 n-Tridecan-1-ol CisHxO 2184, 2.968 935 1,8-Diazacyclotetradecane-2,7-dione  CyHyN,0, 3704, 7.416 874 CECIE 2536, 2.872 66777 10364 485688 CR 6Cl-4 3832, 4. 640 285099 324443
. . Acetophenone CgHy0 528,2.143 942 Amyl salicylate Cy;Hy0; 2192,3.600 940 Tributyl acetylcitrate CyoH:.0; 3712,3.592 874 oN Cla 2843 3.301 13710 B 6CI5 3901 4.572 35405 33716
Phenylethyl Alcohol CgH, 0 576,2.344 884 Cetene CyH,,  2248,2.240 934 Tert-octyldiphenylamine C,HyN  3776,4.472 768 r= . L
Flgure 2. DUSt General EXtraCtlon Procedure / Hydrocarbons Octanoic acid C:H11:02 608,2.240 908 2-Tetradecanone CiHz0 2264,2.512 920 N-Methyl-N-benzyltetradeca namine C;HZN 3864,3.228 850 CN Cl4:2 2920, 3.568 143301 CB 6Cl:6 3984, 5.096 280450 328292
] Oxazolidin-2-one CHNO, 6163967 950  Epicedrol CiHzO 23042800 904 Methyl dehydroabietate C.HxO; 39364576 864 Chlordane Isomer 1 3208,3.552 62129 o: /e 4080,4.864 149348 108803
/ ACIdS Benzenamine, 2-methoxy- CH,NO  640,2.768 839 Diphenylamine CiHuN 2344,3330 886 Octadecanamide CiHoNO 4016,4.016 790 Heptachlor 1 3732 4.128 15887 B 7012 4104, 4.952 68723 0837
odecene, (Z)- 1. 13M 10/ , 3. enzo[ghi]flucranthene , 6.
3-Dod ) CoHee  648,1.893 917 Benzophenone CiHypO 2360,3.247 937 Benzo[ghilfluoranth CyHp, 4072,6.888 879 z '
/ A t Benzaldehyde, 3,4 dimethyl CHoO  664,2502 888 Tributyl phosphate C;,HyO.P 2400,2304 917 Triphenyl phosphate C,H 0P 4080,6.432 878 CB 4cl 3272,4.192 21645 8827 CB 6Cl:7 4136,5.632 39203 47433
romatics p-Acetyltoluene CHiO  672,2678 937 Cinnamaldehyde, a-pentyl- CiHiO 2400,2520 913 Diphenyl 2-ethylhexyl phosphate CioHyO.P 4152,4.824 802 = == ] Heptachlor 2 3336,4.360 215913 CB 6CI:8 4144,4.976 27026 22346
Inslllru menlll AC UiSi'I'ion quq me'l'ers . Methyl salicylate Gho, w2 1 S Hepadecens b B o | sapropylpheny\digheny! phosplate Cat0p 42,6008 15 F igure 7. Pesticides in SRM 2585 trans-Chlordane  3360,4.112 1730979 3025 11470 CB7CI:3 4208,5.304 92038 91365
Naphthal c 688,2.755 952 n-Hexyl salicylate ) B nth , 7-methyl- CiH., 4608,7.312 865
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. . Benzothiazole CHNS  752,3.504 909 3-Phenoxy-4-fluorobenzaldehyde C:HFO, 2472,3.064 886 Tri-p-cresyl phosphate C,,H,,0.P 4880,6.568 761 ordane lsomer ) : )2
Gas Chromatograph Agilent 7890B with LECO Dual Stage Quad Jet Modulator v AlCOhOlS Nonanoic acid CH,0, 760,2648 873 Tetradecanenitrile C.HoN 2483,2288 882  perylene o 5032,8200 924 CB 5Cl 3400,4.224 54160 50338 CB 7CI:5 4328,5.120 26105 19932
: : g T C C o o o C +-Decanol CuHpO  792,2456| 920 *{1L1-Dimethylheptyljphenol Cln) |B912,2528) 895 | |Squakene Coftso  5152,3.480 924 sed - weee El Permethrine w0 M# | | 25 JEI, trans-Chlordane 3728200 Name Formula R.T.(s)  Similarity Mass Accuracy (ppm) Nonachlor Isomer 1 3432,3.848 9577 CB 7Cl:6 4368,5.200 397534 369028
1H-Inden-1-one, 2,3-dihydro- HO  864,4076 815 \ CyHp0. 2520,3.080 902 Cholesta-4,6-dien-3-ol, (38)- C,H.0 5272,4.364 861 _ N ’ T M-CIJ* - .
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Carrier Gas He @ 1.0 mL /min, Corrected Constant Flow v Ket 5-Acetoxymethyl-2 furaldehyde CHO, 8884200 915 Myristicacid C.Hp0O, 26162400 892  piperine CoHiNO, 5344,8344 921 5 750 Diazinone CoHuN,0PS  2712,2.872 818 “0.84 Nonachlor 3464,3.888 596640 3023 CB 8C 4584,5.312 119235 53370
e OneS Sesamol GHs05 912,4.422 754 Benzyl Benzoate CiHip0; 2640,3.360 926 17aH-Trisnorhopane CyH, 5384,4.864 805 de4 A © i CB 5Cl:2 3584, 4.720 44766 55571 CB oCl 4784,5.416 13906
. . I Q 1500 . ! !
Primary Column HP-5MS Ul, 30 m x 0.25 mm i.d. x 0.25 MM v Benzamide CHNO 9686027 Est  VertofiCoeur CoHzO 26562672 856  Benzofblchrysenc CaMue  5416,7.983 790 SO 2| 5 e . Carbaril CiHuNO,  2920,4.696 818 N/A CB 6C] 3640,4.536 23649 33324 CB 8Cl:2 4792,5.864 27430 15635
PhenOIS Capric acid C,H,00, 1008 3.184 897 9-Eicosene, (E)- CyoHy 2672,2.053 903 p.p'-Dioctyldiphenylamine C,H,sMN  5456,4.752 909 3e4 @\/ q Y 2 3 Chlorpvrifos CoH--Cl-NO-PS 3104 3.712 827 N/A . .
Secondory Column BPX_5O O 60 m X O ]O mm X O '|O “m Capric acid CoHiO, 1016,3.344 898 Benzenemethanol, 3 phenoxy- CiHpO, 2680,3.688 842  28-Nor-17a(H)-hopane CuHep 5712,4.632 900 3 OTK,J\G 1T 1000 - R Py 91373 Q=L CB 6Cl:2 3648,4.520 23937 CB 8Cl:3 4912,5.672 94752 8564
i Ak . . v Fatt ACl dS T TR CHO, 10245384 935  1r-indole-3-carboxaldehyde GHNO 2720,5016 920 Cholesterol CoH.O 5808,4848 895 2 | g g O P b o | 2 .e o B 3 ST e C1oH,N5S 3272,6.424 929 0.66 CB 5CI:3 3712,4.712 304119 305058 BDE-71 5056,7.288 5480469 433778 663837
(¢} 1 o (o) 1 (o) Tropeoli CH,NS  1032,5.216 864 Versalide C,H0 2840,2.888 872 -Tocopheryl acetat C,H,0, 6040,4.160 004 e A g T 2 8 8- 8 85 8 N 3 .
Temperature Program 70°C (1 min) to 140°Cthen ramp 8°C/min to 300 °C, hold for 4 / D GANS e B e e s s | [omenf aite e w Br E i : w 52283 51 TG trans-Chlordane CiHeCls  3360,4.136 788 N/A Nonachlor lsomer 3 3784,4.656 98500 CB9CL?  |5126,5.720] 51490 10114
. / S | : i , S = Pa,mh.:icpacid 0 2016 2848 aoe - L : = (1 = 8 2 wo 128 T ETC g : CB 6CI:3 3800,4.576 44400 46349 CB-209 5312, 5.792 9879
min terols e vece] o | [Phentyissios L e 0 oien o] s SRV ENTVY ¥ WO A A ; - cis-Chlorodane CioHCls  3440,4.200 772 N/A
- 14M2g ), L. 15M1alz = ~4-Emnro- 27 134! 3 - 1 T T
O 0 [o) o 0 Dodecanal Cy5H,40 1208, 3.352 916 Benzoguanamine CoHgNs 3176, 5.963 825 17a(H),218(H)-Homohopane CsH 6168, 4.648 846 Library Hit - Similarity: 509 - Library: replib - Permethrine, Abundance Library Hit - Similarity: 788 - Library: replib - trans-Chlordane, Abundance p,pl'DDE C14H8C|4 3544, 4.480 855 -0.62 H H H H H
Secondary oven maintained +40 °C relative to primary oven v’ Phosphates i e | T s ] [pa e 0001000 < oairo0n ) T A P B o Table 5. Processing Results Listing POPs in SRM 2585, Office, and Household Dust
M d | _I_ P . d 8 O d Acenaphthylene CoHs  1472,6.872 925 Fluoranthene CiHip  3272,5208 933 Cholesta-4,6-dien-3-one C,Ho0 6224,5.416 876 woo | Similarity 7 oo | Similarity 5 umithrin {isomer 23M26U3 ) 2. -0.
oauldTtion erio o secondads \/ More .. 1-Dodecanol CHe0  1504,4.008 954 1-Octadecanol CisHx0 3280,2.808 945 y-Sitosterol C.aHsoO  6320,4.880 919 — oo | Sumithrin (isomer 2) Cy3H5605 4432,5.084 935 0.2
5 Diisobutyl mal CHp0. 1624,4.464 900 Stearic acid CiH0, 3464,3.112 800 st -3,5-dien-7- CoHiO  6528,5.765 825 .
TrO nSfer |_|ne 300 OC 1—IEZdi:nn:;?na:,eN,N—dimetMF CiHaN  1704,3.616 942 H:)?a"dce:::'lamide C;:H:N(; 3512,3.712 890 cﬂzil., 77;:::7 o CoHu0, 65686763 013 e 800 1 Permethrine Ca1H20Cl,05 4840, 5.792 909 -0.28 S U m m q r
Tridecanal Cal0 17444485 8% pTerphenyl Cathie  3560,5.192 822 ] ™ Permethrine Isomer CoiHCLO;  4888,5.816 914 -0.55
MGSS S ° ectromefer LECO Pe 0 QSUS® HRT+ 4D Lauric acid c:;H;:o2 2120,4.040 906 trans-3,5-Dimethoxystilbene CiHi0, 3656,5.136 877 Ave 880[1 000 600 600 - luth 21 2°| 2-3 S /
500 500 - Cy uthrin C22H18C 2FNO3 5048, 5.624 751 N/A / H RT d MMS .I. h | | bl .I. | f .I.h | M f |
(o] . (o]
lon Source Temperature  El, 250°C; PCI, ECNI, 165°C = N -G, SRR A an echnology are valuable tools for the analysis of complex
e eye . 7 u . 200 1 - 3 w0 4, 3 -
Acquisition Mode High Resolution, R = 25,000 for m/z 219, Mass Accuracy < 1 ppm Table 2. Representative Compounds in NIST SRM 2585 S N Cyfluthrin (isomer 3) CooH1sCLFNO;  5128,5.560 817 N/A samples
. . _ 100 fzej“[ “MF“L gz 4 w it T8 [ a-Cypermethrin CyH1oCILNO3  5160,5.944 844 N/A p
lonization El, PCI/ECNI (Reagent Gas = CH,) ool bl o i Mﬂm ca o th o b , '
M/Z 100 150 200 250 300 350 400 450 500 M/Z 100 150 200 250 300 350 400 450 500 B—Cypermethrln C22H19C|2NO3 5192, 5.936 883 N/A /

Mass Range (m/z) El 50-1000; PCI 60-1000; ECNI 30-1000 Cypermethrin (isomer 3) | CpHiCl,NOs |5232,5.904| 869 N/A
Acquisition Rate 125 sps Figure 8. Peak True and Library El Mass Spectra for Ave. 845/1000

Table 1. Pegasus HRT* 4D Instrument Acquisition Parameters Permethrine and trans-Chlordane in SRM 2585 Table 4. SRM 2585 Pesticides

The highly ordered, comprehensive contour plots can be used o target trace
POPs in dust with pinpoint accuracy
v POPs in Dust: SRM 2585 >> Office Dust > Household Samples
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