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Abstract: Total 11 samples of sediments from the Geum river and the Nakdong river and its estuaries were analyzed
to investigate the distribution characteristics of PBDEs and HBCD. Concentration of PBDEs in sediments ranged
from 2.19~101.34 (average 30.70, median 20.91) ng/g-dw. The concentration range of PBDEs in river sediments
is greater than those of estuary sediments. The HBCD concentration was ranged from N.D.~7.85 (average 1.47,
median 0.32) ng/g-dw. HBCD concentrations compared with PBDEs are approximately 1/20 level, which is
associated with low domestic usage. Isomer patterns of PBDEs and HBCD suggested that not only the use of
commercial products, but the physicochemical properties of these materials, environmental degradation, and
environmental behavior could affect the distribution characteristics of these chemicals and their isomers.
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Fig. 1. Sampling sites of this study.
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Table 1. Summary of sampling sites

ID Sites Sampling point Sample type Location
. . 36° 28' 05.72" N
3 Geum river bridge Clay 127° 07 32.62" E
. . 36° 38' 1241" N
4 Geum river Miho stream Sand 127° 21' 45.10" E
36° 26' 11.22" N
5 Gapcheon down stream Sand, Clay 127° 23" 30.44" E
35°42' 30.09" N
6 Dalseong Sand 128° 25 58.44" E
. 35°59' 13.25" N
7 Waegwan bridge Sand, Clay 128° 23' 34.10" E
Nakdong river 35957 05.12" N
8 Kumho river Sand 128° 27' 56.03" E
35° 11' 32.02" N
10 West Nakdong down stream Clay 128° 54' 19.39" E
36° 54 58.09" N
1 Anseong stream estuary Clay 126° 54' 48.63" E
36° 51' 10.70" N
2 . Sapgyo stream estuary Clay 126° 51' 03.26" E
stu
9 N Hyeongsan river est Sand, Cl 36° 01" 57.60" N
yeongsan river estuary and, Clay 129° 22' 59 13" E
o 34° 57" 38.51" N
11 Seomjin river estuary Clay 127° 46' 19.40" E
I GAE WEEFEZZ BC-labelled BDEs 115 ZZNS 5 mL7MA] BE5e] o= AggkA a gzl
1~5 ng& 713 v 300 mL EFAo 2 1647 01 Eag vz ZAsArh AAE AEe s56te] 9
A Z2EUT 220 FomlAA $EF T 8 A2A T UL g0 ARse] 43 2E
AFE nAoT BAAD F IIAE SHHeH | mLE R, A2 78 WP EEEAZ dup
A 3 AN FZ 2~38] A S F n-Ft HBCDZE 10ng Y 3F] LC-MS/MS (Micromass Quattro
=S U955l Y FEIE T8 A siA Ultima triple-quadrupole MS; Micromass, Milford, MA,
A-CHIAFE $48-9718-F84AM-548 €22 USAE 433t 7171842 XDB-Cs A" (3.5
7)), Fu A9 AErtEady £o= FA% um, 2.1 mm Ld.x 150 mm, ZORBAX Eclipse)= A}
A& T8k 7171842 50 pL7bA] $53 AR &8k 37HE] o] AIE Ao MS/MS 41
of A&x] H7Hg HFEEFEZZE BC-labelled BDE- ESI (Electro spray 1omzat10n) =94 MRM (Multiple

1382 2 ng #7}3}3L DB-5HT (15 m x 0.25 mm 1i.d.,
0.1 pm, J&W Scientific) ZH< ©]§ 39 HRGC/
HRMSZ #35 10,000 ©]’d (10% valley)oll A EI-
SIM (Electron impact-selected ion monitoring) 5. ==
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ng 3 7}¢ ¥ PBDEs®} ¢ 24 F

reaction monitoring)S ARE-3he] £4431%
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AAAA Y] Ht 358 45-107% U= EPA Method
1614014 A A3 25~150%S WHEatth A A=
S/NH] 3014 o = st on, 77t FZEAHZ mono-o
A] deca-BDEs”} 1~30 pg/g ]t} HBCD9| 3] &

Analytical Science & Technology



Study on distribution characteristics of brominated flame retardants in sediments

2 73~105% HAR e, Wi AESH = a-HBCD,
B-HBCD % y-HBCD7} Z+z} 0.04, 0.02, 0.08 ng/g ©]
Atk
3. &3 & nE

3.1. E[X2 & PBDEs ST&E=

HZE A goA 7AE% PBDEs 5E=Z Table 29
YERY AT

PBDEs?] ¥ % HEW = 2.19~101.34 ng/g-dw,
HHEEE 30.70

(4% 20.91) ng/g-dw= LFERSTE,
=

o|AA F 714 =A &% BDE-209% 1.53~82.60

Table 2. Concentrations of PBDEs and HBCD in sediment
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ng/g-dw, BHEEE 2449 (FY7 16.19) ng/g-dwo
2 A4 PBDEs?] 69.7~89.6%Z 2} 5}9] T,
ASTEE AREE A9id G549 57
FANA ZH2E 3.10~61.47 ng/g-dw, 2.19~101.34 ng/g-
dw FF2 2 AEHAL, 3FTFANE 4.74-26.04
ng/g-dwo] AZ&E o] s o] sk Hl&) FEH}
7F 2 AL eyt AiH o R 52 T2 E UE
W ARG FREAL F74(101.34 ng/g-dw)s} v S
Z1(55.50 ng/g-dw), HE4 A FE57H61.47 ng/g-
dw) oItk F7a AHE FFEEAS S3kshe AF
o & o]dd o] XHe FHAEX % PBDEs ¥
PFOA7} T2 A vl&] Le =2 AZH vl 9o

Concentration (ng/g-dw)

ID Sampling site ignit};n Mono-nona total total
0ss(%) BpEs  BDER209  oor . oHBCD BHBCD y-HBCD oo
3 Geum river bridge 2.85 18.75 82.60 101.34 1.64 0.45 2.24 432
4 Miho stream 0.30 14.11 41.39 55.50 0.04 0.02 0.09 0.15
5 Gapcheon down stream 0.26 0.66 1.53 2.19 0.07 0.03 0.25 0.34
6 Dalseong 0.67 3.57 11.64 15.22 N.D. N.D. 0.11 0.11
7 Waegwan bridge 0.24 1.00 2.10 3.10 N.D. N.D. N.D. N.D.
8 Kumbho river 0.35 11.48 49.99 61.47 0.08 0.04 0.13 0.24
10 West Nakdong down stream 2.01 6.91 30.49 37.40 0.30 0.10 0.52 0.92
1 Anseong stream estuary 3.37 4.57 21.48 26.04 0.34 0.16 0.76 1.26
2 Sapgyo stream estuary 1.51 0.96 3.78 4.74 1.91 0.47 5.47 7.85
9 Hyeongsan river estuary 1.21 4.72 16.19 20.91 N.D. N.D. 0.16 0.16
11 Seomjin river estuary 1.88 1.57 8.19 9.76 0.10 0.04 0.71 0.84
Min. 0.24 0.66 1.53 2.19 N.D. N.D. N.D. N.D.
Max. 3.37 18.75 82.60 101.34 1.91 0.47 5.47 7.85
Average 1.33 6.21 24.49 30.70 0.41 0.12 0.95 1.47
Median 1.21 4.57 16.19 2091 0.08 0.03 0.25 0.34
Table 3. Comparison of PBDEs levels in sediment with other studies
. BDE-209 Total PBDEs
Location (ng/a-dw) (ng/e-dw) Ref. No.
This Study 1.53~82.60 2.19~101.34 -
Nakdong River (Korea) 0.39~190 0.55~300.00 9
Masan Bay (Korea) 2.33~64.2 3.05~72.45 10
Coast water (Korea) 0.35~98.0 0.4~130.00 11
Great Lakes (USA) 6.6~242.0 7.09~248.30 12
Tokyo Bay (Japan) 0.89~85.0 0.941~88.60 13
Spanish coast (Spain) 2.46~132.0 2.7~133.90 14
Scheldt estuary (Netherland) 240~1,700 254~1,722 16
Peal river estuary (China) 0.41~7,341 0~7,436 17
Beijiang River (China) 0.23~103.0 0.249~103.91 15
Yangtz River (China) 0.16~95.0 0.16~95.55 15
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Table 4. Comparison of HBCD levels in sediment with other

studies
. HBCD
Location (ng/a-dw) Ref. No.
This Study N.D.~7.85 -
Coast water (Korea) 0.39~59 10
Nakdong River (Korea) 0.11~19 11
Detroit River (USA) 0.075~3.7 18
Lake sediment (UK) 0.88~4.8 19
Tokyo Bay (Japan) 0.056~2.3 13
River sediment (Germany) 0.99~19.79 22
Scheldt estuary (Netherland) 0.7~99 16
River sediment (China) 0.0~206 23
River sediment (Japan) 0.8~2,057 20
Cinca River (Spain) 90~2,430 21
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