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Occurrence 4nd Distribution, of' the Organophosphate Esters m Soils of Mixed-.

land Use Area/in Chongqmg City” ’ —

YANG Zhi-hao' ‘HE Ming-jing' > ,*YANG Ting', LU Jun- feng' , WEI Shﬂ'l qiang'? ' ’
(1..College of Resources and EnVlronment /Southwest University, Chongging 400715 Chlna 2. Chongqing Key Lahoratdi:-;f of
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Abstract ; Ortfanophosphate esters (OPEs) ingurface’soil of fou_];-(f fferent functional areas in Chongqlng were identified and quantified
using ultrathigh performance liquid chromatography- quadriipole-time of flight mass spectrometry ( UPLC-Q-TOF-MS). The composition
and characteristics of OPEs were discussed along with the relationships between soil organic matter (SOM) and OPEs through correlation
analysis ,I and possible sources of OPEs were simultaneously investigated through principal component analysis (PCA). The results showed

that the concentrations of Z OPEs ranged from 10. 7 to 108 ng-g ™" dry weight, with a mean concentration of 46. 4 ng-g~", which was at

-1 -1

the low-level end of the global figure. The average concentration was 55.6 ng-g™ in the industrial area, 55.5 ng-g™ in the residential
area, 41.8 ng-g~' in the commercial area, and 34.1 ng-g™' in the city park. Tris (1-chloro-2-propyl) phosphate ( TCPP) and 2-
ethylhexyl diphenyl phosphate (EHDPP) were dominant compounds, contributing up to 31.5% in the industrial area for TCPP and

23.4% and 24. 7% in the commercial area and city park, respectively, for EHDPP. Significant relationships between concentrations of
SOM and z OPEs (P <0.05) and tricresyl phosphate (TCP) (P <0.01), respectively, indicated that SOM was a factor affecting the
concentration and distribution of the OPEs. The PCA suggested that there were multiple sources of OPEs in urban soil. Sewage irrigation,
road runoff, indoor source pollution, and sludge reuse could be potential sources of soil OPEs.

Key words: urban functional areas; soil; organophosphate esters; soil organic matter (SOM ) ; pollution characteristics; principal

component analysis
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Fig. 1 Location of the sampling sites
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Table 1  Concentrations and detected ratios of OPEs in soils of different urban functional areas
HEX(12) TAkX(15) WX (14) AR (15)
T Ei ALl 2% Ei AL s F Al % E A i %
i /n(:-[f]'l M/ng-g~! *Q/Jo;c * /r:;lf_l M/ngg~" ﬁ/{;} * /I::_If_] M/ng-g~! *M/Jc;o & /r:;[?_l | M/.lng:.g_f.l.-- A-*M{Lo'f
TMP  3.93~5.03 4.43:0.32 100 2.03-7.04 434181 100 0.69~4.48 3.06+1.00 | 100 1.16~3.77 2.480:°87 /1100
TEP  nd~9.17 5.92:2.22 417 nd~5.57 305147 40.0 nd-7.84 2142207 204  nd-3.54 097:048 333
TPRP  0.47~14.9 6.29%3.91 100  nd~9.71 533199 933 0.37~572 2/71%16l 100 0.42-5.58 3. 04 £1. 425900
TBP  140~20.2 6.68+4.70 100 142~488 291109 100  nd~6.92 369131 |920 | 2.13~8.19 437156 100
TBEP  nd~3.65 1.79+0.96 250 nd~1.54 0.9420.34 333  nd~3.11 [1.14£0.85 "42.8 ' nd~1.29 0.54+0,32_ 267
TEHP  nd-2.06 0.54:0.36 833 0/3640.98 0.61£0-8 100 0.19-7.68/ 2705241 3100, nd~0.58 0.28%0/18 5 8
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