
�9 Enhanced Chromatographic Resolution
(Separation of Coeluting Compounds)

�9 Removal of Interferences (Better S/N)
�9 Group Clustering
�9 Improved Database Comparisons
�9 More Identifications (> 2x)

EI, Cont our  Plot
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Library Hit - Similarity: 969 - Library: Formula Computation - C23H26O3, Area (Counts)

960/1000

[MH]+

-0.03 PPM

Isotopic Fidelity

[M+C2H5]+

[M+C3H5]+

Ion m/ z calc m/ z obs

[MH]+ 351.19547 351.19546

[M+C2H5]
+ 379.22677 379.22688

[M+C3H5]
+ 391.22677 391.22624

PCI, Permethrine
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Library Hit - Similarity: 982 - Library: Formula Computation - C10H6Cl8, Area (Counts)

ECNI, trans-Chlordane M-�x

982/1000
Isotopic Fidelity

-0.05 PPM

Davi d E. Alonso, Todd Richards, and Joseph E. Binkley; LECO Corporati on, Saint Joseph, Michi gan, USA

Comprehensive Characterization of Household  Dust Samples Using a Multi -Mode Source, Enhanced  Chromatographic 
Resolution, and High Resoluti on Mass Spectrometr y

Analytical  Platform

Dust Sample Preparation

Dust
(0.10g)

3mL Solvent 1) Vortex

Centrifuge

2) Sonicate

Filter & Transfer

Supernatant
Vial

• Dust: 1) NISTSRM 2585, 2) Office Sample, and 3) Household Sample
• Extract ion:

NIST SRM: EI, ECNI and  PCI-HRT+ 4D Data

Advantages of GCxGC-HRT+ 4D Data

NIST SRM 2585: Halogenated  Organic Compounds

NIST SRM 2585: EI, Pesticides

Ave. 845/1000

Name Formula R.T. (s) Similarity Mass Accuracy (ppm)
Chlorfenidim C9H11ClN2O 1632, 3.512 811 N/A
Diazinone C12H21N2O3PS 2712, 2.872 818 -0.84
Carbaril C12H11NO2 2920, 4.696 818 N/A
Chlorpyrifos C9H11Cl3NO3PS 3104, 3.712 827 N/A
Thiabendazole C10H7N3S 3272, 6.424 929 0.66
trans-Chlordane C10H6Cl8 3360, 4.136 788 N/A
cis-Chlorodane C10H6Cl8 3440, 4.200 772 N/A
p,p'-DDE C14H8Cl4 3544, 4.480 855 -0.62
Sumithrin (isomer 1) C23H26O3 4400, 5.184 871 -0.21
Sumithrin (isomer 2) C23H26O3 4432, 5.084 935 0.2
Permethrine C21H20Cl2O3 4840, 5.792 909 -0.28
Permethrine Isomer C21H20Cl2O3 4888, 5.816 914 -0.55
Cy�Guthrin C22H18Cl2FNO3 5048, 5.624 751 N/A
Cy�Guthrin (isomer 2) C22H18Cl2FNO3 5088, 5.584 805 N/A
Cy�Guthrin (isomer 3) C22H18Cl2FNO3 5128, 5.560 817 N/A
�r-Cypermethrin C22H19Cl2NO3 5160, 5.944 844 N/A
�t-Cypermethrin C22H19Cl2NO3 5192, 5.936 883 N/A
Cypermethrin (isomer 3) C22H19Cl2NO3 5232, 5.904 869 N/A

NIST SRM: PCI and ECNI, Pesticides

ECNI: Locating  Trace POPs in NIST, Office  and House Dust

200 250 300 350 400 450 500 550
0

1000

2000

3000

4000

5000

6000

M/Z

409.79247

                         

400 405 410 415 420

409.79247

40
7.

79
53

5

41
1.

78
95

1

40
5.

79
81

8

41
3.

78
67

6

                         

M-�x
-0.05 PPM

  

 

Summary
• HRT and MMS technolog y are valuable  tools for the analy sis of  

complex samples
• The highl y ordered,  comprehensive con tour plo ts can be used 

to target  trace POPs in dust  with pinpoint  accuracy
• POPs in Dust: SRM 2585 >> Office Dust > Household  Samples

Introduction
• Humans spend most  of  their lifet imes indoors and are regularly  exposed 

to harmf ul substances in dust
• Harmf ul chemicals include persistent  organic pollut ant s, pest icides, 

poly aromat ic hydrocarbons,  and f lame retardant s
• In the past , dust  analy sis has primarily been conduc ted using t arget ed 

met hods

Objective
To use enhanc ed chro mat ographic resolut ion, a no ve l mult i-mo de sou rce ,
and hig h-resolut ion time -of -flight ma ss spect rome try for the compreh ensive
ana lysisof dust.

Figur e 1. Pegasus ® HRT+ 4D and Mul ti -Mode Sour ce™ (MMS™)

Figur e 2. Dust General Extracti on Procedur e

Figur e 3. EI, ECNI, and PCI NIST SRM 2585 Data Collec ted usi ng the Mul ti -Mode Sour ce 

Figur e 4. Conto ur  Plot Displaying Some of the Major  Compounds
in NIST SRM 2585

Table 1. Pegasus HRT+ 4D Instrument Acqui sition Parameter s
Table 2. Representative Compoun ds in NIST SRM 2585

Figur e 5. Selected Halogenated Compo unds In SRM 2585

Table 3. SRM 2585 Halogena ted Compo unds

Figur e 6. Peak True and Library EI Mass Spectr a for  TDCPP
And BDE-99 in SRM 2585 

Figur e 7. Pesti cides in SRM 2585
Table 4. SRM 2585 Pesti cides

Figur e 8. Peak True and Library EI Mass Spectr a for
Permethrine and trans-Chlordane in SRM 2585 

Figur e 9. MMS Operating i n CI Mode (Left).  Peak True Mass Spectra and Isotopi c Fidelity
for  Permethrine (PCI) and trans-Chlordane (ECNI) in SRM 2585 

Figur e 10. ECNI Conto ur  Plot Displaying Selected POPs in SRM 2585

Figur e 11. Processi ng Method Used to Loca te Selected POPs in Dust

Table 5. Process ing Resul ts  Listi ng POPs in SRM 2585, Office, and House hold Dust

Temperature Program


