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1
Fig.1 Map for sampling sites
1 , PCBs ; 60 mL ,
Table 1 Sampling information of sediment from CPs ,PCBs CPs ,
the Pearl River Delta, China ) 300 ‘uL 500 #L’
PCB PCB24.82.198 CPs
GZ 20 E,HCH[E%*Y?] .
Pe N 30 g - (1:1, V/V)
SD 15
XJ 15 18 ’
B 1 o 1~2 mL,
PRE 13 10 mL ’ -
DYR 15 (1:1, V/V), 10 mL, 3:7
130 . 30% (A) PB-
DEs., DBDPE, BTBPE, HBB., PBEB, PBT DP,
1.3 70% (B) HBCD  TBBPA,
(80 ). A 1 mL,
10 , CPs (BDE77.,181.,"C,,-PCB141 " C,,-BDE209),
BC- 25 ng PCBs PCB30, , 50 mL - (1:1, V/V)
65.204 250 ng., 24 h, , 1 mL,
o ) , 200 L, (BDE118
/ . 80 mL 128171,
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B 1 mL,
(*C;;-o, B» vHBCD,"C,,-TBBPA), 0
20 mL . . 70 mL
- (1:1, V/V) , ,
1 mL, 200 L,

(dis—as Bs yHBCD)!O 1
CPs, PBDEs, DBDPE, BTBPE, HBB, PBEB,
PBT DP - .
(NCD (SIM)

[8—11]

230 C.,
1 L,
(7~10 PB-
Shimadzu GCMS-
DB-5HT(15 m X

2.4X107°? Pa,
280 C, .
290 C,
DEs.DBDPE.BTBPE,CPs)
QP2010 ,
250 pmX0. 10 pm, Agilent) ,

110 °C, 20 °C/min
4.5 min, 10 °C/min
15 min, (2~6

HBB, PBT. PBEB, PCBs)
5975MS )
0. 25 mmX0. 25 ym, Agilent), :
110 C, 1 min, 8 °C/min 180 °C,
1 min, 2 °C/min 240 °C, 5
min, 280 C,
10 °C /min 310 C, 5 min,
Anilent 1200LC/6410MS HBCD
TBBPA , ESI(»,
(SIM)., TBBPA HBCD
XDB-Cys (50 mm X 4.0 mm, 1.8
pm, Agilent, USA) o A
- (9:1, V/V),B ) o
3 uL, HBCD
Phenomonex Nucleosil B-PM (20 cm X4 mm, 5
um. Macherey-Nagel, GmbH&.Co, Germany)

200 C,
310 C,
PBDEs, DP,
Agilent 6890GC/
DB-XLB(30 m X

1 min,

15 min,

, - (3:7, V/V) A, -
(3:7, V/V) B, o
350 C, 10
L/min; — 4000 V; 40
psi; 200 ms; — 15 eV,
PCBs,CPs  PBDEs s
HFRs 90% .

1.4 QA/QC

, (3
.3 .3 3
) .
. CPs
e 91% ~
99 % ,PCBs PCB30.65 204
89%~92%.98%~100%  97%~99% ;
3 , 48 SCCPs
MCCPs 86% ~ 98%  91% ~
98% , PCBs(22 )
89%~96%, 3 CPs, 10
PBDEs 91%~103%,

91% ~108%." C,,-TBBPA, a-HB-
CD.B-HBCD yHBCD
43%~59%.102%~110%.,103% ~105% 106%
~108%., 34% ~176%.67%
~111%.,103% ~113%  104% ~134%,
BDE 77 .BDE 181.,%C,,-PCB141
100% ~118%
4% ~114%,

“C,-BDE 209
8570 ~103%,84% ~106%
; 1%,
o (LOD) 5
(S/ND . PBDEs LOD 0.01
~1.0 ng/g;DBDPE  LOD 1.5 ng/g; TBBPA.
o-HBCD, p-HBCD  y-HBCD  LOD
0. 025.0.030.0. 008 0. 023 ng/g; DP

LOD  0.02~0.03 ng/g; HBB.PBT  PBEB
LOD 0.01~0.06 ng/g;SCCPs  LOD 0. 144
~ 3. 47 ng/g; MCCPs LOD 0. 530 ~ 2. 24
ng/g. PCBs( ~ ) LOD  0.220~1.08
ng/g.
2
2.1 TOC
TOC 0.16% ~
5.76%, 1.25%.
TOC

( ) 0.53% ~2.70% (1. 43%)

0.16%~5.76% (1. 64%) . TOC

b o
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TOC 0.37% , HFRs
~2.06%, 0.92%, . o
, TOC 0.53%~1.56%, > > > > o
0. 88%. (0. 26% ~ 1. 17%.,
0. 79%) . TOC HFRs .
0.92%~1.07%", . 2.3 TOC HFRs
.50% TOC 1% HFRs TOC
~1.5% . N N ; 70% « 2,
TOC 0.5%~1.0% o HFRs TOC (r=20. 46 ~
2.2 HFRs 0. 82,p<C0.01); s DP 3
BFRs HFRs TOC
4.05~4031 ng/g. PBDEs , HFRs TOC .
3.67~2517 ng/g, HBCD , nd ( N )
~31.6 ng/g. . PB- ,TOC HFRs .
DEs s R R
TBBPA nd~2.5 , HFRs TOC ,
ng/g  47~305 ng/g, 2~3 , ) .
. . HFRs N
SCCPs  MCCPs 0.37~ ,
4.7 ug/g  0.88~22 pg/g. HFRs =1l
, SCCPs ( , MC-
2 ), SCCPs CPs  HFRs ,  TOC C 2,
o SCCPs TOC  HFRs ,
, o TOC HFRs .
N HFRs ,  TOC
MCCPs ) o
s , DPDBE
. PCBs 7 ~ 260 PCBs ) HFRs TOC )
ng/g. . . .
HFRs DYH9-15 HFRs TOC DYHI1-8,
2 HFRs TOC
Table 2 Correlations between HFRs and TOC in the surface sediments from the Pearl River Delta
HFRs DG GZ SD DYR BJ XJ PRE
PCBs 0. 46 0.19 0.32 0. 40 0. 30 0.43 —0.19
CPs 0.82 0.76 —0.29 0.51 —0.24 0.08 0.12
PBDEs 0. 64 0.43 0.55 0. 49 0. 60 —0.01 0.31
HBCD 0. 66 0.52 0.17 0.62 0. 62 —0.028 0. 37
TBBPA 0.49 0.45 0.71 0.61 0.78 0.23 0.41
DBDPE 0.52 0.56 0.55 0. 20 0.55 0.019 0.83
BTBPE 0.71 0.59 0.35 0. 60 0. 31 0.32 0.27
Dp 0.62 0.11 0.17 0. 64 0.76 0. 20 0.083
3-BFRs 0.47 0.09 —0. 27 0.62 0.48 0.39 0.38
p<<0.1 , p<<0. 05 p<<0.01
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Fig. 2 Spatial distribution of TOC contents in sediments s
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Total Organic Carbons and Their Correlations with Halogenated Flame
Retardants in Surface Sediments from the Pearl River Delta, China

LU Fenghui', FENG Anhong?, CHEN Manying’,

CHEN Jiwen®, LUO Xiaojun', MAI Bixian*
(1. Shunde Polytechnic, Shunde 528300, China; 2. Shenzhen academy of Metrology &. Quality Inspection,
Shenzhen 518055, China; 3. Guangdong Products Quality Supervision and Inspection Institute, Shunde
528300, China; 4. State Key Laboratory of Organic Geochemistry, Guangzhou Institute of

Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract; Total organic carbon (TOC) and halogenated flame retardants (HFRs) in 130 surface sediments from the Pearl River
Delta (PRD) were determined, and their correlations were discussed. Results suggest that concentrations of TOC in sediments
significantly vary, with the range and mean value of 0. 16% —5. 76% and 2. 10%, respectively. Correlations between HFRs
and TOC are significant positive in sediments from highly industrialized areas, such as Dongguan and Guangzhou, but not in
sediments from low industrialized areas, such as the Xijiang River and the estuary. Those results could ascribe to the compli-
cated hydrodynamic processes in PRD, waste dismantling activities and the different sources of HFRs.

Key words: Total organic carbon (TOC) ; Halogenated flame retardants (HFRs) ; Sediment; the Pearl River Delta (PRD)



