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Levels and Sources of Gaseous Polybrominated Diphenyl Ethers in Air over the

Northern South China Sea

LI Qi-lu"?, LI Jun', LIU Xiang', XU Wei-hai’, ZHANG Gan'

(1. State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou
510640, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China; 3. South China Sea Institute of
Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China)

Abstract: A total of 32 air samples collected during a Shiyan Il voyage over the northern South China Sea (SCS) were analyzed for
polybrominated diphenyl ethers ( PBDEs) by gas chromatography/mass spectrometry. The concentrations of Z 7PBDES ranged from

0.07 to 35.9 pg-m . The Z 7PBDEs were dominated by tetra-( BDE-47) and penta-( BDE-99 and -100) components, which

accounted for 51. 5% and 36.9% , respectively. This result indicated that the widely used commercial penta-BDE product was the
original source. The higher concentrations of PBDEs were monitored close to the coastline of the South China and Philippine, while the
lower concentrations were found over the SCS adjacent to central coast of Vietnam. Back trajectory analysis showed that the high PBDE
concentrations observed in air over the northern SCS may be related to the continental pollutant outflows from the southeast coast of
China, especially the Pear]l River Delta, Taiwan and Philippine, by prevailing northeast wind transport.

Key words:BDE-47; BDE-99; South China Sea; atmospheric transport; back-trajectory
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Fig. 1  Air sampling over the northern South China Sea
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pgem (5 PBDEs BH(JENY(8.24 £5.68) % .

R4 PBDEs £5 7] R Y Ko, 7T A, A58 BT A
% 7 Fh PBDE [R &Y F LRSI EETRA

H O A SR AR AUMT PBDESs 95 AT I
(W 2), B K< PBDEs ¥ Ji W& &5 T B i
VEPD RV AR R PED | W i AR B
24 AT 7 R i L # kX PBDES Ve B 4k T
Gy e

x1 MiBLAASS1 PBDE B RZMAKE
Table 1 ~ Gaseous concentrations of each PBDE congener in air over the northern SCS
eS| EEX7] i/ pgem Yl /pgom 3 F{E/pg-m 3 Krth 8 (n)
=R BDE-28 0.09 ~1.28 0.62 +0.32 0.57 29
PR BDE-47 0.07 ~15.1 5.01 +£3.71 4.41 32
HIR BDE-100 0.09 ~2.63 0.69 +0. 56 0. 46 29
BDE-99 0.09 ~14.4 3.18£3.04 1.96 30
Ay BDE-154 0.07 ~0.92 0.22 +0.20 0.14 30
BDE-153 0.07 ~1.21 0.31 +0.26 0.25 26
LR BDE-183 0.04 ~0.64 0.14 +£0. 13 0.09 5
Z PBDEs 0.07 ~35.9 10. 1 £7. 86 7.81 32
*2 ®EiBILEAASSIE PBDEs SHMBRAILLE
Table 2 Gaseous PBDEs in air over the northern SCS compared with precious studies on other seas
WiH WP /pgom 3 Y/ pgom 3 BEX/LEES ik
w L 0.07 ~35.9 10. 1 7 ENT
ENBEVE 1.00 ~15. 1 4.96 7 [2]
W it 0.40 ~11.0 3.10 9 [11]
RV RIS KT 0. 40 ~3.30 1.45 9 [3]
AR B 2 0.08 ~1.76 0.59 9 [12]
2.2 IR 0.001) , %3l /& BDE-47 , -100, -99, -154 F1-153 Z

Tl R BR SR (40 A BDE-47 . -99 F1-100
R, F /D BDE-153 Fil- 154, Tl /\ B i 0]
Ll BDE-183 A1 3% 1 /04 SR . g b i
KA PBDEs LADYR ( BDE-47 ) #1F.I% ( BDE-99
F1-100) 4530 3=, 4390 i S Y 51. 5% F1 36. 9%
I &L R7STR (BDE-153 Fl-154) 4143, 5 M)
6. 81% , A [ 55 Tl IR AR Tk 0 2H A L 5 4
ST AL R A B PBDEs EEORIE T
T TR A ik 11 i .

iz FH SPSS #F %} PBDEs 4% Al 22 ¥ E 47 A0 6 43
Br, 45 1313 3. Nrpaf )l BDE-28 | -47, -100,
-99 | -154 F1- 153 Z [A) #RAFAE i 35 AR Gk (P <

] AR AH DG R B0 (r) JEARHRAE 0. 8 LI | R X s fk
GWok A T AR A5 4L U5, B Tl 7RI R
BDE-183 FIHAb[R] R ¥ 2 [0 A A G, H 5 24k
[F] R P AHOC R Bk 114, 9] BDE-183 HE I 5
AR 2= 904 BT AS ).
2.3 A5 [A]53 A0 FR IR 43 B

22 AT AN 2 B 2 SR I L s i vk
(R ff 22800 A T v BV U R A 2 2 (R K, T
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i i YR AT 4857 15 e P 1A 4/ M A AR e i e i I
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*3 @iFdLEKRSS1E PBDE RRMMAEXE"

Table 3 Correlation matrix for each gaseous PBDE congener in air over the northern SCS

BDE-28 BDE-47 BDE-100 BDE-99 BDE-154 BDE-153 BDE-183
BDE-28 1 0.701 ** 0.759** 0.766 * * 0.784** 0.768 * * 0. 005"
BDE-47 1 0.931"* 0.887** 0.814* " 0.787** 0.021™
BDE-100 1 0.989 * * 0.945** 0.922** -0.123M
BDE-99 1 0.970 * * 0.940 " * -0.178™
BDE-154 1 0.950 " * —0.789™
BDE-153 1 -0. 164N
BDE-183 1

1) * * FRP <0.01; NS FRTLH%



2536 2D 5%

B 33 %

g
&

Single Particle Lagrangian Integrated Trajectory Model
(Hysplit JEfE TP ) Al S 3 O 9 2 2R IR
AR IX A By TRt —20 TS B B R T
F. 76100, 500, 1000 m =5 B4 RE A RAE ] Y
5 d JEHESIRBLE SRR YR 2 ISR =N
FERAFE I A g T it A5 T, R RORE S (TN 6

132 5L )t PBDEs i, X5 Wang (15
FEFR I AV A Jaward 25100 7 v [ A 9 45 SRAH AT ;
1117 25 A 8k i TV G 305 SR A (i T 10 B
FRERTEEEE AL ), T I BRI AAR IR AR
PBDEs ¥ EERAR. PRMIA i S <A 14 S M 2
Tt o8 TP A [ 3 A1 22 5 10 AL

105°00" 110°'00" 1152'00" 1207700 125%00"E
T T T T T
z
N
£ A [ L
g .
uy
: o1 Fa
% 17 18 19 H - (B
L . H g {_ /
'I A 6 ° ] U
_ | .
e & en e -@ TQ
= 1
gL i H g 8
3 T 2
S| [ H s g
29 9
EH % sl 28 H
] _
14 13 12 1m0
MH 2 s
25 R SPBDEs ¥ 1
= (=] -3
2| 21 B 7.5pgm™
o - B BDE-28
24 [ 1 BDE-47
= I BDE-100
ity 2 [ BDE-99
| B BDE-154
[ BDE-153
"1 BDE-183

B2 miEgdtBASEHERDSIE PBDEs KiRE

Fig. 2 Gaseous concentrations of PBDEs congeners in each sample over the northern SCS
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