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Spatial Distribution and Residual Consistency Assessment of PBDEs
in the Surface Sediment of the Masan Bay
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ABSTRACT : A total of 18 surface sediments within the special conservation zone in the Masan Bay were analyzed to
investigate the spatial distribution and polluted pathway of polybrominated diphenyl ehters(PBDEs). Twenty-two PBDE
congeners were detected and brominated diphenyl ether-209 (BDE-209) among them was predominant. The concentrations of
BDE-209 and >21.PBDEs (sum of 21 PBDE congeners without BDE-209) ranged from 2.32 to 64.2 ng/g and from 0.72 to
8.24 nglg, respectively. The spatial distribution of both BDE-209 and > PBDEs showed a negative gradient from the inner
to the outer Bay, indicating that the source of PBDEs might be mainly located inside the Bay such as streams and an effluent
of wastewater treatment plants. It was seemed likely that the major parameters determining levels of PBDEs in the Masan
Bay were the distance discharging from their sources as well as the characteristics and movement of sediments due to the
flow of sea water.
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Fig. 1. Map showing sampling locations of surface sediment

collected from the Masan Bay.
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Table 1. Summary of sample characteristics and PBDE congener concentrations (pg/g dry weight) in surface sediment collected from

the Masan Bay

Parameter LoD Mean - Range Selected Percentiles”

Min. Max. P5 P25 P50 P75 P95
TOC (%) 21 0.5 1.4 3.3 14 17 1.9 2.6 33
Grain size (um) 7.3 0.5 6.5 87 6.5 71 7.2 7.4 8.7
Sand (%) 54 47 1.9 19.3 1.9 47 8.6 10.9 19.3
Silt (%) 75.5 27 64.4 75.6 64.4 70.9 72.7 747 75.6
Clay (%) 19.1 26 15.7 234 15.7 16.4 19.4 20.6 234
BDE-3 2 215 223 2 60.2 2 2,22 9.21 44.3 60.2
BDE—-7 1 7.80 1.8 21 51.4 2,12 3.14 3.55 6,12 51.4
BDE-15 1 228 213 4 80.4 1 8.21 18.4 28.3 80.4
BDE-17 3 237 292 3 130 3 10.1 16.3 243 130
BDE-28 2 16.7 8.33 8.12 439 8.12 12.3 14.9 20.5 439
BDE—47 2 263 157 120 791 120 180 21 260 791
BDE-49 2 951 162 14.3 720 14.3 323 50.9 86.1 720
BDE-66 3 147 12.8 3 58.5 3 9.1 1.5 19.5 585
BDE-85 5 12.3 16.7 5 67.0 5 5 8.15 13.2 67
BDE-99 0.9 474 584 110 2200 110 180 240 337 2200
BDE-100 2 70.7 63.6 10.2 261 10.2 33.3 452 101 261
BDE-138 2 7.54 6.74 2 28.3 1.6 3.24 522 8.3 283
BDE-153 4 164 202 20.1 650 201 453 77.0 139 650
BDE-154 2 54.1 475 16.1 200 16.2 214 34.6 61.2 200
BDE-183 4 115 88.7 20.1 27 20.1 36.7 91.2 200 2n
BDE-184 3 4.08 6.57 3 232 (3 {3 [&] 6.1 23.2
BDE-191 5 7.98 13.5 5 493 5 5 5 10.2 493
BDE-196 5 64.4 70.6 8.51 230 8.5 13.9 30.7 89.3 230
BDE-197 9 104 120 10.1 470 10.1 254 48.8 161 470
BDE-206 10 261 243 420 785 42.0 90.1 176 300 785
BDE-207 10 386 473 50.1 1712 50.1 100.2 200 371 1712
BDE—209 20 13594 17953 2325 64214 2325 3862 6494 10868 64214
S1PBDEs” 219 213 0.72 8.24 0.72 0.93 123 212 8,24
>PBDEs® 15.8 19.9 3.05 69.1 3.05 5.09 7.66 13 69.1
LOD: limit of detection, SD: standard deviation, TOC: total organic carbon, Mean: arithmetic mean,
? Percentiles calculated based on results for all (7=18) samples.
® 5,/PBDEs=sum of mono— to nona—BDE congeners (ng/g dry weight).
¢ > PBDEs=sum of all PBDE congeners (ng/g dry weight).
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Fig. 3. Spatial distribution of PBDEs and sediment parameters in
surface sediments from Masan Bay; (A) BDE-209 and
TOC content, (B) =PBDEs and TOC content, (C) TOC

content and particle size of sediment.
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Fig. 4. Relative contribution of 22 PBDE congeners to the total PBDE concentrations in sediments from Masan Bay.
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Table 2. Significant pearson's correlation coefficients (0{0.05) between most dominant congeners and total PBDEs in sediments from

Masan Bay

PBDE congeners

512»PBDEs? S PBDEs”

-15 -28 —47 -99 -100  -153  —154  —183  —197  —207  —209
TOC 0.05 0.36 0.21 0.17 0.33 0.23 0.15 0.41 0.22 0.17 0.13 0.22 0.14
BDE-15 0.35 0.27 0.62"  0.12 0.89""  0.42 060" 081" 062" 058 065 0.59"
BDE-28 087" o085 085 057 087 067 061 08 079 087 0.81"
BDE-47 086" 081" 051" 08 058 058 085 081 086 0.82""
BDE-99 078" 076" 089" o061 084" 095" 082" 098" 0.85"
BDE—-100 0.39 074" 033 051" 068" 058 073" 0.61"
BDE-153 056 071" 080 0727 07" 078" 0.72”
BDE-154 0627 069 091" 083" 090" 0.85"
BDE-183 064" 0737 073" 073" 0.74"
BDE-197 085" 0747 087" 0.76"
BDE-207 092" 089" 0.947"
BDE-209 0.97" 0.99™
> PBDEs? 0.917"
*o < 0.05; ¥p < 0.01; **p < 0.001.

2 51,,PBDEs without 209.

® :PBDEs=sum of PBDEs from mono— to deca—BDE.
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