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Analysis of Trace Persistent Organic Pollutants (POPs) in Dust Using a Novel 
Multi-Mode Ionization Source and High Resolution Time-of-Flight Mass Spectrometry

Analytical Platform

Dust Sample Preparation

Dust
(0.10g)

3mL Solvent 1) Vortex

Centrifuge

2) Sonicate

Filter & Transfer
Supernatant Vial

• Dust: 1) NIST SRM 2585, 2) Office Sample, and 3) Household Sample
• Extraction:

Instrument Acquisition Parameters

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

Advantages of GCxGC-HRT+ 4D Data

NIST SRM 2585: Representative Compounds

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
Cyfluthrin C22H18Cl2FNO3 5048, 5.624 751 N/A
Cyfluthrin (isomer 2) C22H18Cl2FNO3 5088, 5.584 805 N/A
Cyfluthrin (isomer 3) C22H18Cl2FNO3 5128, 5.560 817 N/A
α-Cypermethrin C22H19Cl2NO3 5160, 5.944 844 N/A
β-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
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Summary
 HRT and MMS technology are valuable tools for the analysis of complex

samples
 The highly ordered, comprehensive contour plots can be used to target trace

POPs in dust with pinpoint accuracy
 POPs in Dust: SRM 2585 >> Office Dust > Household Samples

Introduction
• Household dust is complex: Numerous, chemically diverse constituents in a

wide concentration range
• Dust can be used to estimate human exposure to contaminants

(e.g., Pesticides)
• Analysis of dust has primarily been conducted using targeted methods and

different analytical instrumentation

Objectives
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 identify trace POPs in

the complex samples

Gas Chromatograph Agilent 7890B with LECO Dual Stage Quad Jet Modulator
Injection 2μL liquid injection, Splitless, 70°C to 300°C at 500°C/min
Carrier Gas He @ 1.0 mL/min, Corrected Constant Flow 
Primary Column HP-5MS UI, 30 m x 0.25 mm i.d. x 0.25 µm
Secondary Column BPX-50, 0.60 m x 0.10 mm x 0.10 µm
Temperature Program 70°C (1 min) to  140°Cthen ramp 8°C/min to 300 °C, hold for 4 

min
Secondary oven maintained +40 °C relative to primary oven

Modulation Period 8.0 seconds
Transfer Line 300 °C
Mass Spectrometer LECO Pegasus® HRT+ 4D
Ion Source Temperature EI, 250°C; PCI, ECNI, 165°C
Acquisition Mode High Resolution, R ≥ 25,000 for m/z 219, Mass Accuracy ≤ 1 ppm
Ionization EI, PCI/ECNI (Reagent Gas = CH4)
Mass Range (m/z) EI 50-1000; PCI 60-1000; ECNI 30-1000
Acquisition Rate 125 sps

Figure 1. Pegasus® HRT+ 4D and Multi-Mode Source™ (MMS)

Figure 2. Dust General Extraction Procedure

Figure 3. EI, ECNI, and PCI NIST SRM 2585Data Collected using the Multi-Mode Source 

Figure 4. Contour Plot Displaying Some of the Major Compounds
Compounds in NIST SRM 2585

Table 1. Pegasus HRT+ 4D Instrument Acquisition Parameters

Table 2. Representative Compounds in NIST SRM 2585

Figure 5. Selected Halogenated Compounds In SRM 2585

Table 3. SRM 2585 Halogenated Compounds Figure 6. Peak True and Library EI Mass Spectra for TDCPP
And BDE-99 in SRM 2585 

Figure 7. Pesticides in SRM 2585

Table 4. SRM 2585 Pesticides

Figure 8. Peak True and Library EI Mass Spectra for
Permethrine and trans-Chlordane in SRM 2585 

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

Figure 10. ECNI Contour Plot Displaying Selected POPs in SRM 2585

Figure 11. Processing Method Used to Locate Selected POPs in Dust

Table 5. Processing Results Listing POPs in SRM 2585, Office, and Household Dust
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