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The purpose of this study was to compare a few passive samplers that may be used for non-target screening
of organic chemicals in air and water. In this study we customized passive sampling and subsequent analytical
methods. The methods were applied to three sites (S sites) as potential pollution hotspots and three reference
sites (H sites). The number of the chemicals accumulated in polyurethane foam (PUF) in the pollution hotspots
was greater than those in the control sites by more than a factor of two. Passive sampling was found to be less
affected by the seasonal variations. In S3 site, the results of grab sampling showed significant monthly vari-
ations, suggesting the necessity of passive sampling. Up to 90,000 peaks were detected for each site as a result
of analyzing of pre-treated samples with two-dimensional gas chromatography time of flight mass spectrometer
(2D-GC/TOF-MS) after passive sampling. Especially, there were 800 to 1,800 chemical compounds screened
under the condition that the similarity was over 700 and the signal-to-noise ratio was over 1,000. These results
suggest that passive samplers would be useful in non-target screening of residual organic chemicals in air and
water although further research is needed.
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Fig. 1. Sampling sites (H;, Hy, Hs, S;, S, and S;) in water and air.
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Fig. 2. Passive sampling devices. (A: SPMD, B: POCIS-HLB, C: Disk-DVB & Disk- C,5, D: PDMS & Canister with five
membranes in water, E: PUE F: Canister with PUF in air).
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Fig. 3. Pre-treatment procedures used for passive sampling and grab sampling methods.
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Table 1. Analytical parameters of 2D-GC

2D-GC

Analytical parameters

Inlet mode/Temp./Injected Vol.

Carrier Gas
1st Column
2nd Column

1st Oven Temp.

2nd Oven Temp.

Splitless / 250°C /1 ul
Helium at 1 mL/min constant flow

DB-5MS, 30 m x 0.25 mm x 0.25 pm

Rtx-1701, 1 m x 0.10 mm x 0.10 pm
35°C(10 min) — 5°C/min — 80°C(0 min) — 5°C/min

— 100°C(3 min) — 10°C/min 270°C(20 min)
55°C(10 min) — 5°C/min — 100°C(0 min) — 5°C/min
— 120°C(3 min) = 10°C/min — 290°C(20 min)

Table 2. Analytical parameters of the mass spectrometer

TOF-MS

Analytical parameters

Mass Range Acquired
Acquisition Rate
Source Temperature
Tonization mode

35-550 u
100 spectra/second
220°C
Electron impact (70 eV)
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Table 3. Chemical compounds identified by 2D-GC/TOF-MS more than 5 times during September 2012 and July 2013

Compound CAS NO. tR; (min) tR, (sec) Formula Similarity S/N
1,1,3-trimethoxybutane 10138-89-3  15:12.00 0.710 C;H(04 702 1415
1,2-benzenedicarboxylic acid, diethyl ester  84-66-2 36:33.00 0.830 CoH1404 889 76505
1,2-hexanediol 107-41-5  20:00.00 1.100 CeH 40, 924 3989
1h-pyrrole-2,5-dione, 3-ethyl-4-methyl-  20189-42-8  30:12.00 0.950 C;HgNO, 811 6520
2,2-dimethoxybutane 3453-99-4  11:18.00 0.850 CeH 40, 872 44461
2-d-2-pentadecyl-1,3-dioxane 41563-28-4  33:00.00 0.670 CoH3,DO 724 2893
2-propanol, 1-chloro-,phosphate (3:1) 13674-84-5  38:48.00 0.680  C¢H,4Cl,0,.P 861 3979
3-heptanol, 3-methyl- 5582-82-1  19:54.00 0.730 CgH,40 863 1173
4-hexen-3-one 2497-21-4  15:06.00 0.990 CgH,,O0 887 44225
4-penten-2-ol, 3-methyl- 1569-59-1  13:06.00 1.030 CeH,,0 854 3085
5-nonanol, 5-methyl- 33933-78-7  27:12.00 0.860 CyoHx0 703 1010
benzene, 1,2,4-trimethyl- 95-63-6 23:00.00 0.830 CoHy, 913 1440
benzene,1-methyl-3-(1-methylethyl)- 535-77-3  25:36.00 0.930 CioHig 924 23163
benzoic acid, methyl ester 93-58-3 26:06.00 0.840 CgHg0, 935 4173
butane,2-bromo-2-methyl- 507-36-8 11:06.00 1.130 CsH;,Br 848 23238
cyclohexane,(1-methyl propyl)- 7058-01-07  28:12.00 0.760 CoH,0 835 8140
cyclohexene 110-83-8 6:42.00 0.720 CeHyj 868 1075
cyclopentanone, 2-methyl- 1120-72-5  15:06.00 0.850 CeH,,0 833 13164
decane, 4-ethyl- 1636-44-8  28:12.00 0.730 CioHyg 899 35221
diethylene glycol dibenzoate 120-55-8  45:18.00 1.310 C1gH1505 818 3874
ether, tert-butyl isopropylidenecyclopropyl 24524-56-9  11:54.00 0.850 CyoH150 765 2805
heptane, 3-methyl- 589-81-1  12:00.00 0.760 CgHig 889 2597
hexane,3-ethyl-2-methyl- 16789-46-1  15:48.00 0.750 CoHy, 911 4918
N,N'-bis(2-methyl-2-nitro-sopentan-4-one)  94514-30-4  18:48.00 1.060 C1oHpoN,0, 760 11966
nonane, 5-methyl- 15869-85-9  20:48.00 0.760 CioHyy 922 10262
pentanal,2,2-dimethyl- 14250-88-5  20:18.00 1.260 C,H,,0 769 11120
ropanoicacid,2-methyl-,1-(1,1-dimethyleth-
P pyl)-z-methy1-1,3-¥>ropa(ne Gyl estor | TH8I40-L 363000 0730 CigHyO, 806 5632
propanoic acid, propyl ester 106-36-5  14:06.00 0.880 CeH;50, 852 1464
p-xylene 106-42-3  16:54.00 0.830 CgHy, 949 50021
pyrene 129-00-0  41:42.00 0.910 CiHy 822 10677

quinoline, 2-methyl- 91-63-4 32:18.00 0.620 CoHgN 903 2098
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