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A Passive water-sampling device is highly complementary to grab (spot) water sampling in environmental
analysis. In particular, semipermeable membrane devices (SPMDs) are well-established biomimetic samplers
that have proved to be useful for estimating the bioavailable water concentrations of hydrophobic micropollutants.
The general performance and applicability of SPMDs have been verified in previous studies, and triolein con-
taining-SPMDs for collecting hydrophobic micropollutants, such as polycyclic aromatic hydrocarbons (PAHs),
are commercially available in a device package from EST-lab, USA. However, the adsorbent itself is a dis-
posable item after one-time passive sampling, so a more cost-effective adsorbent is required. In terms of cost
and efficiency, the adsorption efficiency of commercial triolein ($20/1 mL) adsorbent was compared with those
of two kinds of alternative adsorbents, octanol ($0.1/1 mL) and olive oil ($0.03/ mL) through on-site field
application. It was found that olive oil might be a highly cost-effective adsorbent for collecting hydrophobic
contaminants, such as PAHs rather than triolein and octanol, if a biological assessment, such as yeast estrogen
screen, is not considered. Various micropollutants, such as aliphatic and aromatic hydrocarbons and synthetic
musks, were detected in on-site samples collected by using an SPMD. Moreover, a significant increase of these
micropollutant concentrations was found at discharge points of the effluents of sewage treatment plants.
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Fig. 1. Configuration of prest SPMD type passive water-
sampling device (PWSD) (left) and schematic
diagram of a semipermeable membrane device
(SPMD) (right) <figures taken and modified from
Petty et al.¥>.
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Fig. 2. Sampling locations in this study.
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Table 1. Sampling locations and the information of each sewage treatment plant (STP)

Locations of PWSD deployment

STP information

STP Capacity (m?/day) Source
Suyeong  Upstream(1) — Midstream(2, STPs outfall) — Suyeong 264,000
river (SY) Downstream(3) Dongbu 135,000 Domestic sewage

Chun stream  Upstream(1) — Midstream(2, STP outfall) —

(CO) Downstream(3)

(100%)

Haeundae 65,000
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acenaphthene, fluorene, phenanthrene, anthracene,
fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo
(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene,
indeno(/,2,3-cd)pyrene, dibenzo(a,h)anthracene, benzo(ghi)
perylene] 48 98 EFHT A 2mlolle HHE
WEEFEZ (Z-014), AccuStandard inc., CT, USA)
S FYstal BAE AER ST o] Alge ¥
EH& (Wako chemicals, Japan) 1g - 54 2|7}
] (70-230 mesh, neutral, Merck, Germany) 8g - 5
FHIEF 1g ¢o2 S8 27 AA AHE A
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WHEFZEE (p-terphenyl-d,) H7F & 7~AZnlET
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CA, USA)Z #A3IAh!) Hag Wias: B4 4%
(acenaphthene-d,,, phenanthrene-d,,, chrysene-d;,, and
perylene-d;,)2] 3|5FE&2 62~115% . AA 373
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& 343 XS GC/MSD scan mode® E43FAtH
(Table 2).
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F&S Bylon, 58 WAl yErt F Al 25 7t
A= Acp, Flue] §2F a8o] Jujdoz vy s
o] zit}. olo| H|g| olive oil trioleinol] THall THAI=
80~120% T F3 &S Hom, HHHoR
triolein®] F2& &&3} Ak A¥E YERAIT A
2O R trioleing 71FO2 3 F PAHsS| &3 &82
octanol (62.9+9.5%)°ll B3}l olive oil (106.5+15.7%)°]
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Table 2. Instrumental conditions for the identification of chemicals

Conditions

Column

Carrier gas

DB-5MS (5%-Phenyl-methylpolysiloxane)

(60 m length * 0.32mm LD. x 0.25 um film thickness)

He (99.999%) at 1.0 mL/min

GC Lo
Injection port Temp. 300°C
Injection mode Splitless, 2 pL injection
Oven Temp. program 40°C — 9°C /min — 300°C (20 min)
Interface Temp. 300°C
Ionization mode Electron lonization
MS Electron energy 70 eV
Ton source Temp. 230°C

Detection mode

Scan mode (50~550 amu)
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Fig. 3. Comparison of adsorption efficiencies of triolein,
olive oil, and octanol.
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Fig. 4. Identification of mass spectrum of Galaxolide (HHCB) in SY and CC samples.
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