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Abstract Irreversible sorption behavior of two phthalate acid esters PAEs  Dimethyl phthalate DMP and Di- 2-ethyl-hexyl
phthalate  DEHP  on four natural sediment samples from the Yangtze River and the Yellow River has been studied by equilibrium
sorption and multiple cycles of adsorption/desorption experiments. The equilibrium sorption experiment results showed that the organic

carbon-normalized partition coefficients 1gK . of DMP and DEHP were higher than those reported in references. This means that the

sorption of DMP and DEHP on natural sediments include other sorption mechanisms besides the linear partition on organic carbon. The
multiple cycles of adsorption/desorption experiment results showed that the sorption of PAEs included linear reversible sorption and
irreversible sorption. For the four sediment samples the maximum of irreversible sorption capacities were 125.19-337.37 png/g and
515.89-591. 41 png/g for DMP and DEHP respectively which were positive correlated to the surface areas cation exchange capacity
and black carbon content of the sediments. The OC-normalized partition constants for the reversible compartment lgk"" were 3. 69-
4.98 L/kg for DMP they were higher than those 1gK

besides the linear partition on organic carbon. The lgk!"" were 4. 12-5. 31 L/kg for DEHP they were close to those 1gK

oc

reported in references suggesting other reversible sorption mechanisms exist

. reported in
references suggesting the linear partition on organic carbon is the main reversible sorption mechanism. Although the physiochemical
properties of DMP and DEHP are different the OC-normalized partition constant for the irreversible compartment on the four sediments
is essentially constant with lgk” = 6.46 £0.38 L/kg. As irreversible sorption exists for PAEs the maximum of irreversible sorption
capacity should be considered when studying the sediment quality criteria.
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Table 1 Physicochemical properties of sediment samples and organic carbon-normalized partition coefficients of PAEs on sediments
DMP DEHP
/emol- kg ™! /m*- g7t TOC/% BC/% /nm pH lgK, /L kg™ 1K, /L. kg!
4.91 6.38 0.20 0. 04 6.54 8. 80 5.49 6.37
10. 65 7.15 0. 19 0. 06 7.01 8. 81 5.48 6.42
24.09 9.40 0.81 0.24 10. 10 8.24 4.82 6.02
34.47 22.22 4.62 1.23 13.48 7.23 3.78 5.03
R 1.9~2.3 4.9 ~5.7
- 2- - DMP
>99% 1 ~3 pg/L DEHP 2 ~7 wg/L
J. T. Baker PAEs . DMP
DEHP 0.5 1.0 pg/L.
1 100 mg/L.  DMP PAEs 85.3% ~105.8% 4
DEHP PAEs 80.9% ~99.4% .
PAEs <5% .
2%o. 1%o0 1.3 /
PAEs 1 0.50 g
2 PAEs 80 mL
PAEs 15 mL 3 PAEs 50 mL DEHP
I mL 2 mL 9.82 ~196.4 ng/L DMP 11.93 ~238.6
GC . GC DB-5 wg/L.  25C 48 h 4 000 r/min
30 m x0.32 mm x0. 11 pm 15 min PAEs
1.0 mL/min 250°C ECD 2 / /
300°C 100°C 2 ‘*
1 min 10 °C/min 250°C 10 min PAEs 1
26 min 1 nL 6 6
3 QA/QC PAEs 2 6
PAEs PAEs
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PAEs 25%C 3~7d
2 1 3000 r/min 15 min PAEs
4 0.5g 80 mL 50 mL
PAEs 50 mL 2 3 2
1%0  NaN, mL GC
2 DMP DEHP /
Table 2 Sorption-desorption experimental protocols of DMP and DEHP
/d- slep” PAEs ¢/ mg: L'
1~6 3~7 1.0 PAEs 98 %
1~6 3~7 0 PAEs 98 %
7 5 1.0
7~12 4~17 0
2
3 IgK,,
2.1 DMP  DEHP 3.7~5.3 1.9 ~2.3"
1 DMP DEHP 4 DMP . DEHP
> >
1 DMP > TOC DEHP
> > TOC . 2 DEHP 1K,
< < 4.94 ~5.72 " 2
DMP TOC
DMP DEHP
DEHP
20 L (b)
- - 15
E E
2 2
= S |-
B KR
o¥ER
S * 0
N o AN
0 ! ! L !
70 0 1 2 3 4 5
c/ng-L?! c/ng-L?!
1 DMP DEHP 4
Fig. 1 Sorption curves of DMP and DEHP on sediments
3 PAEs
Table 3 Sorption and desorption parameters of PAEs on sediment samples
DMP DEHP
I/ g 87 lghye /L kg™ lghy /L kg™ D/ 08 87 Ighye /L kg™ lghy /L kg™
125. 19 4.98 6. 64 515.87 5.31 6.70
240. 10 4.97 6.79 565.95 5.02 6.67
243.24 4.21 6.23 564. 87 4.85 6.50
337.37 3.69 5.61 591. 40 4.12 6.51
2.2 DMP DEHP
2 3 DMP DEHP
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