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Abstract: Due to their widespread application, ubiquitous distribution in the environment, and significant toxicologi—
cal effect, organophosphate esters (OPs) have attracted increasing concern. Seven widely used organophosphorus
flame retardants/plasticizer in surface sediments from the Pearl River and Dongjiang River were ultrasonically extrac—
ted, enriched via solid phase extraction, and analyzed by gas chromatography-mass spectrometry. OPs were widely

detected in all sediment samples in the studied region. Concentrations of »,70Ps varied in the range of 78.9 ~ 577
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ng*g” in the Pearl River, and tris2-butoxyethyl) phosphate (TBEP), tributyl phosphate (TBP) and tris<2-chloroeth—
yl) phosphate (TCEP) were the main components with average concentrations at 84.6 ng*g™, 55.6 ng*g” and 27.8

ng*g”, respectively. Concentrations of ¥, 70Ps varied in the range of 24.0 ~ 293 ng*g” in the Dongjiang River, and

tritolyl phosphate (TTP), triphenyl phosphate (TPhP) and TBEP were the dominant compounds with average concen—

trations at 55.6 ng*g”, 32.7 ng*g” and 17.5 ng*g”. The above result suggested the significant difference in the lev—

els and distribution of OPs between the sediments from the Pearl River and the Dongjiang River, which might depend

on their spot emission from different discharges.
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1 ( + RSD%)
Table 1 The results of QA/QC
fng*g™) /% Recovery/%
LOD/(ng*g™) LOQ/(ng*g™) Concentration of blank
samples/(ng*g™) Spiked blanks Spiked matrix
TBP 0.185 0.370 <LOD 99.8 +10.1 111.0 £15.6
TBEP 0.238 0.476 <LOD 105.7 +18.5 99.0£9.3
TCEP 0.428 313 15.4 £2.46 112319 105.1 £11.6
TCPP 0.250 45.7 22.8 +0.420 112,123 114475
TPhP 0.230 0.460 <LOD 117.0 +14.9 103.5 +16.6
TTP 0.324 0.649 <LOD 69.7+53 1045 £16.5
TDCPP 0.508 1.02 N.D. 120.7 + 4.4 1147 £83
: TBP ; TBEP ( ) ; TCEP (- ) ;TCPP (2- ) ;TPhP ; TTP
; TDCPP (13- ) ;LOD LOQ .

Note:TBP, tributyl phosphate; TBEP, tris2-butoxyethyl) phosphate; TCEP, tris{2-chloroethyl) phosphate; TCPP, tris{2-chloropropyl) phosphate; TPhP,
triphenyl phosphate; TTP, tritotyl phosphate; TDCPP, tris<{1,3-dichloro-propyl) phosphate; LOD stands for the limits of detection and LOQ stands for the

limits of quantification.

2 OPs (ng-g?)

Table 2 Concentrations and distributions of OPs in sediments from the Pear] River and Dongjiang River (ng*g”)
Sampling sites TBP TBEP TCEP TCPP TPhP TTP TDCPP  TOC% 3.70Ps
VAL 132 200 50.6 62.6 58.0 36.4 37.9 2.30 577
Z]2 319 111 75.4 19.5 12.9 3.66 8.49 3.50 263
Z]3 19.9 76.3 13.7 7.00 114 2.02 3.52 3.60 134
Z]+4 178 66.8 36.4 51.5 21.5 10.1 73.6 4.00 438

the Pearl River VAR 3.21 34.6 8.81 2.47 2.74 137 1.82 3.60 55.0
VARY) 6.04 57.9 9.07 2.57 224 5.30 4.94 1.60 108
AR 55.0 453 24.7 30.3 37.6 22.6 174 1.70 233
718 19.1 <LOD 3.54 11.0 212 18.7 5.39 2.10 78.9
DJH 16.7 5.05 6.30 12.4 17.0 189 4.60 2.30 251
Di2 14.5 5.76 5.26 10.0 274 223 6.68 7.90 293
DJ-3 6.42 3.38 1.90 5.61 4.73 6.75 2.53 1.60 313
DJ4 435 4.22 1.47 3.96 6.95 1.53 1.54 1.90 24.0

Dongjiang River DJ-5 10.8 23.7 7.32 10.3 100 10.2 4.54 2.40 167
DJ-6 11.8 45.1 119 12.9 29.6 2.07 3.75 3.30 117
DJ4 8.44 24.7 8.64 4.77 48.3 371 2.66 2.60 101
DJ-8 12.6 27.8 16.2 7.50 273 8.58 4.19 3.80 104
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