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Concentrations and Partitioning of Halogenated Flame Retardants in Industrial

Water of Dongjiang River

HE Ming-jing'* LI Qi' ,ZHAO Jia-yuan' ,WANG Deng-xiang'

(1. College of Resources and Environment Science, Southwest University, Chongqing 400715, China; 2. Chongqing Key Laboratory of
Agricultural Resources and Environment, Chongqing 400716, China)

Abstract: The concentrations and partitioning of Halogented Flame Retardants (HFRs) were measured in industrial water of Dongjiang
River. Polybrominated biphenyl ether (PBDEs) was the predominant pollutant accounting for 41.0% of the HFRs, dominated by
BDE209 in the particulate phase, with the concentration ranging from 1102.3- 3666.9 pg-L™'. The concentrations of
Tetrabromobisphenol A (TBBPA) ranged from 1 120. 9-2 856. 5 pg-L ™
The concentrations of other flame retardants, such as Decabromodiphenyl ethane ( DBDPE ), dechlorane plus ( DP) and
Hexabromocyclododecanes ( HBCDs) , accounting for 16.3% , 7.3% and 3. 0% , were in the ranges of 397. 7-1 736. 8, 235.7-778. 1
and 9. 5-266. 8 pg-L~", respectively. PBDEs, DBDPE, DP and HBCDs mainly existed in the particle phase, while TBBPA mainly
existed in the dissolved phase due to its higher water solubility. Significant correlation between IgK _ and 1gK  of HFRs was observed in

, accounting for 32. 4% of total halogenated flame retardants.

the partitioning between the particulate phase and dissolved phase, but the observed organic carbon partition coefficients (1gK,, ) were
different from the predicted organic carbon partition coefficient (1gK, ), which may be controlled by the suspended particulate matter
(SPM) content and dissolved organic carbon (DOC). In addition, whether the equilibrium was attained between dissolved phase and
particle phase is another influencing factor for the observation.

Key words : halogenated flame retardant; industrial water; concentrations; partitioning; Dongjiang River
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Table 1  Information of samples
FRESS BE (B)/(°) 4 (N)/(°) HKB/L pH
C4 113.62 23.07 40 7.8
C5 113. 64 23.08 40 7.6
C6 113.63 23.09 40 7.7
E5 113.64 23.02 40 7.6
E6 113.65 23.04 40 7.8
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mL ZEMR K A 3 W, RBRFIR I BE. SIFTA
ORI 5% 78 & AY ( Zymak Turbo Vap 500) ¥ 45
21 mL A4, F AR IE O e, 450 10 mL. %
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FEAE 200 pL, 2050 m A — % & ) PBDEs FlI

E1 REMERE
Fig. 1 Location of the sampling site in the Dongjiang River
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118% . 97% . 78% ~88% . 56% . 92% ~90% , KX+
i 22 /N F 15%; #% & 7 C,-PCB141, BDE77,
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W4y R 95.2% +1.1% . 107.8% =+ 1.0% .
100.6% =+ 1.7% . 53.6% = 3.2% Ml 82.7% =
2.9% . 1EJrESE P EA Bisb &R e i)s
(P25 R I 28 5 23 FANBR  H R St DAL IE.

& W€ 1R FH AR EE R 2 R RCE fh 4k, B
&P RIROE IR C R B R T 0.99. A5
A7 246 H BR ( method detection limits, MDLs ) 8 &8
SCR 10 FHEMELE A RS PR R AT 0.1 ~
4.0 pg-L™'ZH].

2 HFR5ITE

2.1 KA 0 R BRI B 55 2 R AR
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R K R BHRT Y 41, 0% | 6B 24 M Tk 3% 50
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M 2R BHBRFI Y 32. 4% , DBDPE Jit 5 i 43 B0k
16.3% ,DP H1 HBCDs JIT (% Ji it 735553931 R 7. 3% F1l
3.0% , X —45 2201 DP 1 HBCDs 7E T #F 5% i IX.
W E4 /. DBDPE 1B 4 1R Rk 1 B4R i
Bfi# PBDEs A 7™ 1 fdff FH B il 4 ok 8 ™ 4% , DBDPE
(R ol FH T 2 BRI i R 3. A AFF 9 221
S¢ DBDPE RELEA: WA N & 460 & A AR IR ik
T ZEINEEXT DBDPE ¥5 Y (1) W i L4 il A 56 1) A2 25
JAUBSS

30 F

20

it o WAk 43 80/ %

[ 1

TBBPA  HBCDs

0
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2 K4 g FR BRI RO 4 A
Fig. 2 Composition of halogenated flame

retardants in Dongjiang River

PBDEs. DBPDE. syn-DP. anti-DP, TBBPA #
HBCDs TEKAA R (75 fif A FUBURL AR ) ) € BE 7K S D
2. TEFTA K PBDEs #fAh BDE138 7514 f#%

MiohooR Ky . fE W i M1 P, D LPBDEs Al
> HPBDEs UL 35 47.7 ~68.4 pg ™' il
58.2~98.9 pg-L~". FEMURLAH, PBDEs It A5 Lk
PR, > LPBDE 1 > HPBDE ¥ B 5 il 43
MR 196.8 ~ 394.5 pg-L~" Fl 750.9 ~ 3268.9
pg-L 7" H AR VR AR A A B A X 3 e (KA
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Table 2 Concentration of HFRs in water from the Dongjiang River/pg-L ™'

WH SREEA D LPBDEs » HPBDEs DBDPE sn-DP ami-DP  DP  TBBPA «-HBCD B-HBCD y-HBCD » HBCD , DOLCJ 1;8/(:
mg- o
c4 68.4 58.2 13.3 057 2.7 3.3 17188 27.6 7.1 36.2 710 1.3 —
s 51.6 65.7 1909 049 2.4 2.9 2830.4 2.7 6.2 546 824 L4 —
A Co 57.3 75.7 13.4 nd L2 12 1111.6 9.5 0.0 0.0 9.5 1.1 —
ES 55.2 98.9 3.0 0.11 26 2.7 161L.2 1.5 1.8 4.1 13.4 1.3 —
E6 47.7 65.7 37.7 nd 1.8 1.8 1473.2 13.9 2.3 5.7 22.0 1.2 —
c4 224.8 750.9  565.0 100.0  357.8 457.9 nd nd nd 58.9  58.9 — 1.1
s 280.7 3268.9 1716.9 145.2  630.0 775.2  26.1 nd nd 184.4  184.4 — 12
BURIAH Co 394.5 1131.7 384.3 51.2  183.3 234.5 9.3 nd nd nd nd — 1.0
ES 220.9 1934.5 871.3  54.8  205.6 260.5 nd nd nd 96.0  96.0 — 11
E6 196. 8 2121.0 7746 559  188.5 244.4  nd 80.8  18.6 953  194.7 — 1.1
14 9 1L ST KR BE A PBDES f) ¥ B2 K His 100
IR 22, A MU BRIV 08 AT VR K MR i e
PBDES EF TS, L4 S 5 A DR  f5— 1H o I
Sy N N
B L. Guan 55 XFERYTM 1 /AK 1] PBDEs #Y - N
. . . o . _1; 60
AT IO BE I i AT, > BDEWK & N
53]
. o N
JEJURIE: 344 ~68 000 pg-L~", BDE209 i £ i [Fl 2 0f N
ik 335 ~ 65200 pg-L7, & AR 5T 8 — S B
N > 20
. GIEZE S A 52 A AT RE O iy T 0 B Y 7
[T A ” SR Y e Y r / 22 7
AL UEAS . HERREALE A, TERIL AR A TTRA A W W' F A\
. N . . . 0 %! |7 “4 o W 2 5% s s W O B A )
TR A TRTAL I 28 AT 1 I, I B A5 K = PBDESs 1Y §5ggzas8gegs g 3
S5 HIE e i ST e i SO, 20 o @ g @ @@ @ & 9 oo
POPs i FURE ) i s LR, AT S 80 T HB 1Y ra R g 2g 2888 E8E 2

Oros 2125} San Franscisco 7] 1 7K {4 PBDEs
BEAT T IE , H: PBDEs 55 B (40375 1 A A A 0k
MDA T 0.2 ~513 pg-L~" 6], W] AR TAHF 7.
Wurl %52V FE s 40 V% PBDEs M ESEAT T
38, Hoe BEYL A 71 ~297 pg-L~', 1fii BDE209
BlAG LR B Y RS AR AT 5 1 3 VS R (OR AL EE
> HPBDE ) 34 — 8. 1F % K W 1 /K fA 127
BDE28 . 47,99 153, 154 #1183 B B FI{E & 4 ~
13 pg- L~ W] AR T ARG 5T A 45

DBDPE 7E 7K /A% it AR AR A v ¥4 K6 e
Vi BE YRR 43 Wk 13 ~ 37.7 pg-L7' Fl 384.3 ~
1716.9 pg-L™', H: DBDPE & & & & 397.7 ~
1736.8 pg-L~". BGHELT %P 0 RV N liEHETS LAY
15 KBRS FE T & BT #5 R R 1) DBDPE, Hovk
FESEFEI N 9.1 ~991 ng-L~', @3t T BDE209 14 &

3 ZR3I/k{kh PBDEs [8] % ¥ 48 R 454

Fig. 3 PBDEs congeners profile in water of Dongjiang River
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