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Tab.1 Selected physical and chemical properties of soils and sediments
w/ %
% B 751 pH foc/ % Soc/ % Cfue/ foed) /%
[ b Mt

YR 17 7.20 15. 20 69. 90 14. 90 0.49 0.15 30
UL 27 6. 80 26.70 62.90 10. 40 0. 34 0. 20 59
YL 37 7.10 24. 30 68. 50 7.20 0.67 0.41 61

B B 7.22 0 80. 70 19. 30 1. 37 0.08 6

+ 4 27 6.38 59. 60 38.70 1.70 5.54 0.13 2

44 3% 7.30 38.00 58. 50 3.50 0.75 0.07 9
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Fig. 1 Sorption rate curve of acetochlor on

combusted soil
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Tab. 2 Fitting values by kinetic model

Vv / In(l—g'/qoo) — —kt
W i ) ik
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Fig. 2 Freundlich sorption isotherms

of acetochlor on soils
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Fig.3 Freundlich sorption isotherms of

acetochlor on sediments
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Tab. 3  Fitted parameters of sorption
isotherms of acetochlor

R WL/ (g L7 1/n lg K; R?
PLRY 17 200 0.900  0.359  0.945
TR 27 200 0.696  0.269  0.952
YRR 37 200 1.028  0.809  0.976
Yrbe s 145 200 0.861 0.170  0.988

+HE1* 400 0.763  0.190  0.979

+ 427 200 0.899 1.039  0.993

+ 3 3% 200 0.744  0.801  0.976
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Tab.4 Koc on soils/sediments/combusted soil

8 i 5510 foc/% fuc/ % Koc (frc/ foc) /%
DU 17 0.49 0.15 469 30
YR 2% 0.34 0. 20 551 59
DU 37 0.67 0.41 960 61

+HE 1 1.37 0.08 191 6

+ e 2 5.54 0.13 195 2

+ 1 3% 0.75 0.07 164 9
Kypea 15 0.08 1849
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Fig. 5 Correlation between fpc and Koc

WAL RN y=2 390. 407x+7. 329, R* =
0.967. A LLF . 7F J& B 48 X7 & &t A m B
(0. 15%) » Bfe it B 1A% . W B 2t Il =2 184
L5

3 & #®

(1) R AE Bt b W30 6 W B A5 & — 93
J12E R Freundlich 55 i = BB 488 4F Mo 4 & £ %2
e 7E Al L 1) TR A S L 2%

(2) M B 54 HLBRAR T & 8 fuc/ foo) BAK
(0.02~0. 09) I, FE FE B 7Y A BB T 1 o ke = 22
YEF 324 fuc/ foc B85 (0. 30~0. 61) B}, B AR XiF 1%
FRFAES 32 1 L SR AR G B B L X K o 52 0 K
K.

(3) HENT T K AR W R 550 XoF 2 B fre Wi Ak R o
Koc 5 fue ZIAIHY C R BAL, 006 45 3 R 78 B ik
{14 ¢ o 5 B A I (>0, 15 %) , SEER R IEAN 1 4%
W o o R R 38 0 1 A A2 A

2% Sk -

[1] HEDGES . The  molecularly-uncharacterized

component of nonliving organic matter in natural

environments [J]. Organic Geochemistry, 2000,
31(10):945-958

[2] CHIOU C T, PETERS L J, FRIED V H. A physical

concept of soil-water equilibria for nonionic organic

compounds [J]. Science, 1979, 206:831-832



30

kx #

I K ¥ ¥ R

%50 %

[3]

(4]

(5]

[6]

RAN Y, HUANG H, RAO P SC, e al. The roles
of condensed organic matters in the nonlinear sorption
of hydrophobic organic contaminants by peat and
sediments [J]. Journal of Environmental Quality,
2002, 31(6):1953-1962

CHIOU C T, KILE D E. Deviations from sorption
linearity on soils of polar and nonpolar organic
compounds at low relative concentrations []].
Environmental Science & Technology, 1998, 32(3):
338-343

RAHEL C B, THOMAS H, GERARD C. Sorption
of native polyaromatic hydrocarbons (PAH) to black
carbon and amended activated carbon in soil []J].
Chemosphere, 2008, 73(11):1805-1810

LIU P, ZHU D, ZHANG H, et al. Sorption of polar
and nonpolar aromatic compounds to four surface

soils of Eastern China [J]. Environmental Pollution,

2008, 156(3):1053-1060

[7] JONKER M T O, KOELMANS A A. Sorption of

polycyclic aromatic hydrocarbons and polychlorinated
biphenyls to soot and soot-like materials in the
aqueous environment; mechanistic considerations [J].
Environmental Science & Technology, 2002, 36(17) .

3725-3734

[8] ACCARDI-DEY A, GSCHWEND P M. Assessing

the combined roles of natural organic matter and black
carbon as sorbents in sediments [J]. Environmental

Science & Technology. 2002, 36(1):21-29

[9] LIAVIAN K. Modeling of single-step and multistep

adsorption isotherms of organic pesticides on soil [J].
Journal of Agriculture Food Chemistry, 2002, 50(25) :
7326-7331

[10] OEN A M P. CORNELISSEN G. BREEDVELD G

D. Relation between PAH and black carbon contents
in size fractions of Norwegian harbor sediments [J].

Environmental Pollution, 2006, 141(2) :370-380

Effect of black carbon on acetochlor sorption in soils and sediments

ZHANG Yao-bin®, LIU Jian-qius ZHAO Ya-zhi, QUAN Xie

( Key Laboratory of Industrial Ecology and Environmental Engineering, Ministry of Education.,
Dalian University of Technology , Dalian 116024, China )
Abstract: Black carbon (BC), ubiquitous in environment, plays an important role in the fate of
persistent organic substances. Sorption of acetochlor on BC in soils and sediments was investigated.
The results show that initial sorption on BC is well fitted to the first order model. At the extent of
low ratio of BC to organic carbon (fuc/foc = 0.02-0.09), organic carbon rather than BC is dominant
in sorption of acetochlor. However, when fuc/foc is up to 0.30-0.61, BC has more influence on
sorption of the target contaminant. The greater effect on Koc is observed at higher content of BC. A
model describing the relationship between Koc and fpe is established to predict the capability of

acetochlor sorption on natural sorbent under various BC contents.

Key words: acetochlor; black carbon; soil; sediment; sorption



