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This study focuses on the feasibility of using a passive sampling device (PWSD) in marine environment. To
evaluate this availability, PWSDs were deployed at seven sampling sites in Jinhae Bay for eight weeks. Four
sites were in the open sea, and three sites were located in a semi-closed inner bay. To account for the adsorption
losses caused by turbulence and biofouling during the sampling period, a performance reference compound
(PRC) with a triolein adsorbent was spiked into a semipermeable membrane device (SPMD). The PRC recov-
eries were 40~78%, and the sampling rates were 2.2~7.9 L/day, as calculated using the SPMD Water Con-
centration Estimator v5-1 provided by the U.S. Geological Survey. The concentrations of polychlorinated
biphenyls (PCBs) in PWSD were highly correlated (» = 0.962, p < 0.01) with those in the bivalves (Mytilus edu-
lis) that were collected from the same sites where the PWSDs were deployed. However, the distribution patterns
of the PCB homologues were slightly different between the PWSD and bivalves. Particles remaining in the gut
of the bivalves may affect the relatively higher-molecular-weight PCBs (hexa- and hepta-). PWSD-converted
PCB concentrations calculated using the SPMD Water Concentration Estimator v5-1 in the PWSDs were also
highly correlated (» =0.839, p <0.01) with the average PCB concentrations in the seawater samples that were
collected from the PWSD locations on the PWSD deployment and retrieval days. The results of principle com-
ponent analysis and cluster analysis revealed different distribution patterns of the PCB homologues in the
PWSDs, bivalves, and seawater.
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Fig. 1. Locations of PWSD-deployed sites and sampling sites
of seawaters and bivalves.
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22% (wiw) A A7 1g-35743 A7 2g- 10%
(wiw) 2ok A7l 1g-34 A7 1g- 57
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Laboratories; *Cj,- CBs-9, 37, 79, 111, 162, 194, 206)
< FYste] 7171348 AIE 2 313ITE. Mono-
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180, 183, 187, 188, 189, 191, 193, 194, 199, 200,

201, 202, 203, 205, 206, 207, 208, 209) DB-
5MS &A® A3 (J&W Scientific, Palo Alto, CA,
USA)°] “g2Hel 7kaa = e T - aisf 5l it
7] (HRGC-HRMS, JMS-800D, JEOL, Japan)2 ¥-4]
sidom, 717184 7S Table 19 YERATE

s sl 0.03~0.1pg/L, olml=FE 0.1~0.3 pg/g
o|Att. AR H7RE WEEFEZ g FAE
FEFEE 3559 3582 34 81.7~102.1%, ©]vl
F 80.2~107.7%, PWSD 87.8~1104%= $734<] 7+
FRFIAED FEAF7ZAA AAS 7[R
F/EAF E ZNFEIIHT), 50~120%)]5 TSI
o} Ao B H1E fJEl oluigiRel PWSD
gk EEFREAR olmjgi{ X2 W PCBs <l
Z3S AlFskE NISTS] SRM2974a (NIST, Gaithers-
burg, MD, USA)E A8t o™, 153kl tigh A<t
=& 81.3~113.1%33 T}

o
[/
]
aa
!
1]

&% ARE Table 20 YERARITE PRC(PC,,-PCB-14)

Table 1. Instrumental conditions for PCBs analysis by HRGC/HRMS

Conditions
Column DB-5MS (60 m length x 0.25 mm L.D. x 0.25 gm film thickness)
Carrier gas He (99.9999%) at 1.2 mL/min
Lo o
HRGC Injection Temp. 280°C
Injection mode Splitless, 2 pL injection
Oven Temp. oro 100°C(4 min)—20°C/ min— 180°C(10 min)—2°C/ min—220°C(0 min)—3°C/ min—
P- PrOgram - 36000(6.33 min)
Interface Temp. 270°C
Ionization mode Electron impact ionization
Ionization voltage 38eV
HRMS
Accel. voltage 10 kV
Resolution > 10,000

Detection mode Selected ion monitoring
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Table 2. PWSD sampling information using PRC

S1 S2 S3 S4 S2-1 S2-2 S2-3
Sampling period (day) 59 56 58 58 54 54 53
PRC recovery (%) 42 40 58 41 61 62 78
Rs, sampling rate (L/day)' 7.2 7.9 45 7.4 4.4 22 23
Strength of turbulence’ S S M S M L L
Visual biofouling Light Light Light Light Light Light Light
Temp. in sampling period (°C) 6.3-6.8 6.2-6.3 5.3-6.0 5.6-6.5 5.3-5.8 5.1-7.2 7.1-7.3

ISPMD water conc. Estimator v5-1, USGS'®
IVerweij et al. (2004) (L, Low<3; 3<M, Moderate <

348 (PRC recovery)dll W& HdE AZd T&(Rs,

sampling rateyS H7}5t90H, Rsoﬂ e Ui Ak,
Seto 2 Hole BEFAEH JE=E 78] Table 2
o YeRHITt. PRC 3]5&¢] ©2 Rs A& vl
AFH &= (USGS, U.S. Geological Survey)ollA A&
6}—% SPMD Water Concentration Estimator (v5-1, USGS)
£ AMEITHY PRC 3582 40~78% F=0l%e
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¢ 20~80% 2] PRC 358 KoM, fa&d ¥
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A 5ol dlg wehgo] v W]l wholek=
712 A7ATe AXFTHY §39] HEwk <A Re7}
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Table 3. Comparison of PCB concentrations between seawater and PWSD-converted

S1 S2 S3 S4 S2-1 S2-2 S2-3
Conc. in seawater (Deployment, pg/L) 271 566 152 43.1 144 323 1380
Conc. in seawater (Retrieval, pg/L) 272 204 179 148 361 86.2 835
Average concentration in seawater (pg/L) 149 385 165 95.3 252 205 1110
PWSD-converted concentration (pg/L) 163 375 202 152 311 362 506

Water Concentration Estimator® 7AJ4FEl RsE Z3l
PWSD®| PCB TE& AH&d A3 7479 3t 5=
152~506 pg/L <01tk (Table 3). e, s
9k, aENe] 739 Wil o8k s fsel B AH
oF 200 pg/Le] F% F Bl whH upikk )
Sk R (S2-1~3)9] 739~ 311~506 pg/l <
o2 AN FU=ElE PCBY 9 we Zlo=w
BF7HET 58] FdA (S2-3)9] A T Rl
ARG AAEA Y] S ot 7MY w2 FEE B
ATt wRhE 91F0] 2 FAe] Aer WS nRbt
A2 sYobdt XEuk & vk Hs)
=l o= nRRE WEoA Fetehe
AAARE, S2 BH 7Pte] e YsskrAeid &
F ol A] wiEEE PCBY Jeko =z HrhHnhD
olygt A F& A AHA TE EH*JQE Eis
FoME FABHA el 2t B
I 3ol 72t sl s XHAEHH A S
A3} 3|4 FEE HFSIUTH (Table 3).
A2 PWSD 3w Axel =2 4
(r=0.839, p<0.01), 3EFEF izl A
WSD7} 2185 Z10 2 UEiT)
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