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Application Assessment of Passive Sampling to Monitor
Polybrominated Diphenyl Ethers in Water Environment as
Alternative Sampling Method for Grab Sampling
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Abstract : PBDEs (polybrominated diphenyl ehters) are rarely dissolved in water due to their strong hydrophobicity and large
molecular mass so not many researches were done in aqueous environment compared to other environmental compartments. However,
the mass loading from wastewater treatment plant into aquatic environment, re-suspension from bottom sediment and partitioning
from floating particles and colloids may not be negligible. It is, therefore, important but also difficult to investigate PBDEs in water
environment. Recent overcoming resolution towards this barrier to monitor hydrophobic organic compounds in aquatic environment
is using passive sampling technique like semipermeable membrane device. By using passive sampling, it might be possible to
obtain long-term reproducible monitoring result and detect the trace amounts of PBDEs, with controlling fluctuation of surrounding
environmental factors during the sampling event. So therefore, this study is purposed to confirm the possibility of using SPMD
(semi-permeable membrane device) as water monitoring tool. Grab samples, composite samples and SPMDs were applied in river
bank to evaluate the concentration difference and temporal fluctuation by various water sampling method, and to assess the water
concentration prediction capability of SPMD for the PBDEs.

Key Words : Polybrominated Diphenyl Ehters (PBDEs), Monitoring, Passive Sampling, Semi-permeable Membrane Device (SPMD),
River Water
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Table 1. Sampling design

Table 2. Instrumental conditions of PBDEs analysis
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- Gas flow: 1.0 mL/min
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- SIM mode (Selected ion)
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Penta-BDEs (5656197, 567 6175), Hexa-BDEs (641 5322, 643 5302)
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Fig. 2. Total fluctuation of PBDEs concentration during sampling
event (blue area with pattern: SPMD result; red area:
weekly composite sampling result (red dot line: total period
reference concentration),

3.2. A|ExHF AIZH 2 AZ2XHF 71| = PBDEs S5
HE Hlw

SPMDE AME-gF 7 $-9] A|7bo|| wt2 PBDEs k=50
gt PAS T A EAF L vlwsty] ffs) A
A N2 Z 7]7r0] 429 Eoto] = PBDEs9] A|7F Hids
Z(SPMD Almsk), I A& /I SH 5=} AF7
7t BsE, THAH AR 7 EAFEE H s}
Fig. 20 Yetliglct. 138 A9 AH7IZt Bdts=g 7]
zo= H]ﬂsﬂ 2 SPMD A|ZE 2394 3.18)] =7 UE}
Wit o] SPMDY| A9 A F &2 E ¢l+= PB-
DEsE A7I|%t 23sto] w531317] flEos wetdr. &
AAH AlEe 25 AR AHH7IZE BatsEol vls) AA
AAZIE YW e s, I AR 83 A
o7 gHo R Uetylltt o] AL EFAFH A&7} olv]

450 -

300 ~

PBDEs (pg/L)

150 A

GRAB

BDE-156
= BDE-184
B B0E-183
8 soc-191

Comp

Fig. 1. PBDEs congener specific concentration bar graph of SPMD, grab and composite samples.
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Fig. 3. Comparison of measured PBDEs concentrations from
active sampling and expected PBDEs concentrations
from SPMD sampling using equation (1) (open circle:
measured grab sampling result; open square: measured
composite sampling result; dotted line: expected active
sampling values with 11 abundant congeners; solid line:
expected active sampling values with 3 major abundant
congeners).
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Fig. 4. The relationship between SPMD and grab/composite samples in linear regression model (a) and logarithmic nonlinear model
(b) based on abundantly detected 11 PBDE congeners results,
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