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Simulation of the Migration and Release Characteristics of Organophosphate
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Abstract! In thls stu.dy, we investigated the e’ffects _@‘(‘Z)rganophosphate ester (OPE) concentratloés temperature soil jorganic- matter o
and mjcroorganisfis on the migration and release of Sevefal Gommon OPEs from ﬂuct tion zone” Foﬂ in the Three Gorges Reselvmr
(TGR) to the overlym,g water by simulation experlments in'the lab. The results indigate that the rélease of OPEs is determined based
on-their concentrations, in the soil. The releﬁse of Olyés from soil to the overlymg water decreases with increasing organic matter
contént Whl(h 1ndlcéttes that the presence! of organic ‘matfer could 1nh1b1t the migration of OPEs. Howevér, the inhibition of the release
of OPEs of organie matter is not significantly enhanced‘when” the Mgdm( content ( dry weight) is greater than 30 g-kg™'. The average
migrdtioh dmount of OPEs is 1077.3 ng-mL~" at 27°C , which was higher than that at 7°C , indicating that high temperature promotes
the releagé of OPEs. ‘The effect of microorganisms is not notable. Chlorine-based OPEs including Tris ( 2-chloroethyl ) phosphate
(TCEPY, Tris(1-chloro-2-propyl) phosphate ( TCPP) , and Tris(1,3-Dichloro-2-Propyl) phosphate (TDCP) are the main monomers
in the overlying water, mainly because both the Octanol-Water Partition Coefficient (K, ) and Organic Carbon Partition Coefficient
(K,.) of chlorine-based OPEs are lower than that of alkane-based OPEs and aromatic-based OPEs. Thus, chlorine-based OPEs are
more easily dissolved in water and are not easily adsorbed by organic matter in the soil. Therefore, chlorine-based OPEs are more likely
to migrate from the soil and to be released into the overlying water than other OPEs and become the main OPE monomers in the
overlying water of the TGR.

Key words; Three Gorges Reservoir; fluctuation zone soil; organophosphate esters ( OPEs) ; migration and release
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AccuStandard ; I . & BEATIE S ke HPLC 2%
(Honeywell ) 5 JH [ {32 2 MR 5754 TBP-d™ 1
¥R TPhP-d" g H Toronto Research Chemicals (15

Ky; WEE, CHE. W, 28R B MIE S ke
HPLC 2% ( Honeywell ) ; &I H 3 [&] Sigma-Aldrich
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Table 1 ~ Basic physical and chemical properties of test soil
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[l R 4 BBP-d, i 5 mLL AIE Lt A
Bl i (11, PRBID) ST MR AR T U 2
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OPEs #8850 mg-kg ™' 1Y+ 3843 BICE F 7°C F
27°CIBEFRAA T, AR X P55 d5 IR i AR b 15
B X OPEs TSR A 5.

(4) YIS AR E T 2 dAab
A H. OPEs & &3/ 50 mg-kg ™", KE4 A+

e FREK TR 0. 05% NaN,, {HE )05,
XF A ZH (CK) AL EE, LA EERUE 5T OPEs i 7%
TR () 5 M)
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Fig. 1 Effect of soil organic matter on OPEs migration

from soil to the overlying water
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