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Abstract: The Yangtze River delta urban agglomeration is a geological region with many sedimentary types and complex lithology
types.Since the reform and opening up, the rapid development of chemical enterprises in this area has increased the risk of leakage of
organic chemical products into soil and sediment.It poses a great potential safety hazard to the environment. Therefore, mastering the
migration and transformation of pollutants in soil and sediment has practical significance for the subsequent development and utilization
of these plots. The organic chemical industry is well developed in the Yangtze River delta urban agglomeration.Organic pollution of soil

and groundwater in brownfield is serious. The physical and chemical properties of the soil in brownfield control the extent of
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contamination. Four representative sediments from the Yangtze River delta urban agglomeration were collected and analyzed in this
paper.The physical and chemical properties of sediment affecting o —chlorotoluene migration were analyzed based on the study of
differentiation between sediments and the statistic software SPSS.The result of research shows that the Yangtze River delta urban
agglomeration can be divided into alluvial, lacustrine, lacustrine —swamp and alluvial sedimentary areas. The adsorption capacity of
o—chlorotoluene was directly controlled by the organic content of the sediment matrix. The cation exchange capacity, mineral
composition and pH of soil had little effect on the adsorption capacity of o —chlorotoluene. The content of organic matter in the
lacustrine and lacustrine —swamp sediments in Suzhou is relatively high(7~63 g/kg), and its adsorption capacity of o—chlorotoluene is
strong.In Nanjing, Zhenjiang and south of Changzhou, Jiangyin where the alluvial sediments and alluvial —lacustrine sediments
developed, the adsorption strength of o—chlorotoluene to the sediments is weak as its low organic matter content(4~15 g/kg) , making
the pollutants easier to migrate. The Freundlich model can fit the isothermal adsorption process of o—chlorotoluene on the four kinds of
sediment samples well. The parameters K characterizing the adsorption strength in the model was significantly positive correlated with
the content of organic matter in sediments. The higher the organic matter content, the higher the K. value, the stronger the adsorption
strength of the sediments to o—chlorotoluene, the higher the linearity of the isothermal adsorption process. The study will be helpful to
predict the adsorption behavior of organic pollutants in different sediments in the Yangtze River delta urban agglomeration and provide
scientific theoretical basis for controlling pollution and adjusting industrial layout.
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Fig. 1 Distribution of quaternary sediment sampling sites in the Yangtze River delta urban agglomeration
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Table 1 Basic information about the sampling points

[FATEA N L/ g/ R/ m TURR Y Z0T ) HURER B/ m
WL 121.096145 31.326163 2.672 WU Cigopeh 2~25
W 2 120.655125 31.031528 3.569 R KA 1.5~2.5
W 3 120.447930 30.925162 4.453 WIEUH KAE 2.5

WTE 1 119.766778 31.455253 3.704 AR KA, 2

MR 2 120.648452 31.493705 2.072 HTERAHE KA 2.3

WTEM 3 120.725356 31.496451 4.807 AU TR Af 2

IR 1 119.580182 31.858560 4.775 B BB (1 2

AR 2 119.852093 31.696512 2.357 PRSI Gy 2.5

AR 3 120.417739 31.331656 7.198 PRI pgichul 2.3
L1 119.043096 31.985214 9.132 R Gy 2.5
A 2 119.908956 32.020920 4.279 A WA, 2.5~3
i3 119.761456 32.130472 3.694 TR Cgul 2.3

3 A T 9K T ik
35 pH B9 38 pH H B RAS v I 0 B E
HH % ( Sartorius PB —10, Germany ) #ll 22, + /K tb 4
1025, G AL RIZIRE S 5 min 5, #& 1~3 h,
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Table 2 The instruments used in the experiment

2.21

[NE TS =S AR
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Table 3 The main physical and chemical

properties of sediments

b2 B o M@ CEC ﬁ%
/(g-kg')  /(cmol - kg™")
W1 6.87 7 17.31
W 2 5.99 56 15.59
W 3 6.73 20 8.39
IR 6.39 26 14.34
AT 2 6.38 19 19.18
IVRFR 3 5.66 63 16.61
g 1 6.00 5 17.11
i 2 6.03 9 17.40
iR 3 6.99 6 19.33
Uiy 7.09 4 12.02
i 2 7.42 15 11.51

L3 7.29 6 13.11

()AL &=

A HLTUE TIN5 B2 Ay, A AL
— AL 10% , J0X 15 ey fE b i B A
FEEW, B 3 A, 12 DNUUBYIRE S A Pl
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SR BRI E , WA RNV R b )23 DL
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FE WS K e AR X R, A AL A
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(3) FHE ¥ 28 # 5 (CEC)

FHES 124 it ( CEC) 5 DT A rh 42 & A2 46t BH
(K" \Na' Ca® \Mg” \NH" H"%) iy &1, 2
W T ORI I AR 1 97 FE fof i, CEC A, 0 F o i
MR, 12 DNUUBIEE R Y CEC 434 Y5 Bl 7E 8.38 ~
19.32 cmol/kg, H:A i AN 3 ) CEC Her, A 19.32
cmol/kg, TR 3 1Y) CEC & 8.39 cmol/kg, BRI TH TN
346, HARESL Y CEC B4 TF 10~20 cmol/kg 2
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Table 4 The main mineral composition of the sediments
%

FEdh L BHE BB Rk Hz I Hihar
rE s

INf

ZFR aooka o bl fa YEE
W1 47 14 5 3 - - - 30
A2 60 13 5 - - - - 22
W3 59 17 6 1 - - - 17

WEAL 51 13 100 - - - - 26
WEM2 54 17 4 - - - - 25
B3 47 17 4 - 5 - - 28
WAL 52 14 8 - - - - 26
W2 54 13 4 1 - - - 29
AL 57 12 6 - - - - 25

W1 64 10 5 - - - - 22
M2 43 11 5 - 4 4 6 28
W3 68 7 4 - - - - 21
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Fig. 2 Influence of contact time on adsorption of o—chlorotoluene

in different sediments in the Yangtze River delta urban agglomeration
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Fig. 4 The fitting results of interparticle diffusion model
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Table 5 Kinetic model fitting parameters of o—chlorotoluene
UL AT A 7 W gl 2R Elovich f57
e TR Ie/(mg'(minl/z- C k/ (kg + (mg - q N o/ (mg - (kg *
B B L . o b/ (kg - mg™") R?
kg) ™) /(mg - kg ') min) ") /(mg - kg™") min) )
R 0.19 17.69 0.057 4.6%x10* 23.71 0.959 2.1 X104 4.32 0.962
TR 2 0.96 81.14 0.078 1.4x10° 114.72 0.994 1.2x10% 0.47 0.996
AR 3 0.25 25.06 0.019 7.2X10% 33.67 0.993 5.1 x10* 3.25 0.991
IR 0.43 39.65 0.023 5.7x10% 54.73 0.989 4.3%x10% 1.95 0.985
IR 2 0.38 36.12 0.061 4.0x10% 48.15 0.977 5.5%10* 2.26 0.978
WIVEFL 3 0.84 87.61 0.027 4.4x10° 115.75 0.980 1.3x10% 0.97 0.980
AR 1 0.25 6.29 0.396 91.1 17.11 0.801 2.01 0.43 0.719
T 2 0.24 8.84 0.520 713.1 16.04 0.814 310.5 0.72 0.938
A 3 0.11 11.52 0.027 3079.5 15.54 0.932 6.4%x10% 5.43 0.924
L1 0.13 13.19 0.022 6.5%10%° 17.31 0.937 9.1x10% 6.25 0.932
L 2 0.60 34.63 0.182 2.2x10* 57.63 0.930 9.1x10° 0.26 0.816
W3 0.37 3.17 0.796 63.4 20.45 0.959 0.34 0.26 0.956




RS ]

WA AT HLTS e AE AT = A Ty B S ORI P R AT 1221

3.3 iR HESEIE S AT

RS R A IR I N SE g A5 R A 8] 6 B, fR
6 FI AL, FERT IR MR BE R/ NE AN [T TRR PR i 0 488
SRR B 1 25 T8N B WD IR TR B RE OR AN
[FTTBR A it X 08 58 FH 8 52 B 179 2 S AR K
R ZGA% 200 mg/ kg, AT I R ZE L I TE 5% LA
Wo ARIEEET 12 AN DU il W B 5 1 /NG
FREABA A FH R NHEF R 2 > IVE R
3> 2 >IR3 > AR SHITERL 2 > IR =
MR 2 =~ w3 > ppiiER 2, TR 2 FIIVERR 3
A RELEAT A 40 U e BT X 40 G FR S A W R 4 L
B = = U S S W R W S g A ER 1
71, X Tk 2 A B RER AL A s, ]
YERSZA DL & S i, AR, WE
AR FEURE 0 AR 0 % 4608 S PR 4 1% W2 B 2 KT il
FUHFN h RAR DT

ST I B 2 AT AR R 4 3 At T AR ) 1 W R
H(q,) SWWTEIIRE (C) ZHB KRR, A
A1 B TR W R R T LA Al R AN ) %) Wz S PIL
T A3 3 ) 2 W B 7R RN Freundlich
5 T R B AT AL X S S 28 SR A TS 40T

SR S W B R T B T B K R ML AR
TR = A4 Z8 v ) R RS A AT A R A TR B A A I
WG RFFER  IZASERLA N, B K VA AL AR TR
A0 T B I B S LA KA TR D AV B R R L, R
B ML AE X5 5 B DL AR A HIL ST R A o iR AT
R PR ARIR A B E R AR

q@ :Kd * CL’ (5)
o BRI
m A2
2504 . A
a LR R
= = WEER
2 200 . A BIERS
&0 A IR EA
g s R
1 1504 = a3
= . [CRRCEF S|
= ° @ R
2 100 \ a A WEG
# ] 2 = =
= S
% 504 2 . $ a
v ' S T
O’J 3\3 T g\ T T T T T
5 10 15 20 25 30 35 40

J NI UEHSE ((mg - L)

K6 0 hve BT 4B G AR AN [ R LR Hh % 0 B2 e

Fig. 6 The eftect of initial concentration on the adsorption

of o—chlorotoluene in different sediments

3 2 q, 77 17 I [T AH A9 W B B (mg/kg) 5 e,
TRV YR RAH P AR EE (mg/L) 5k, N5 YY)
o3 BCZR A, AT LU o AR vh A B 19 BT i 0 4K
(foc) FlVG Ye Wy 14 = 5 —7K 43 e 22 0 ( Kow ) T ¥5
Wy e R

TR v i i o R 2 52 B A A DR R 2 e,
IR B S 2k i R AR e R A AT AR M 0 T A A
fERAE IR S I G 1 FE Al L R R 1, LR X6 S5 6
AR I B B G AT R X T AR M i
BE AR, AN — S A7 T i R R B e, 3 R 3l el
Freundlich #5 7 % 38 W B 47 0% | Freundlich 45
RINE R — A2 g 2, SRR 5, W iz BT,

q. =K * Cl/" (6)

A K, R W58 BE 1) Freundlich S5 A1 R 5K
1/n F78 Freundlich ZMEF8AR, 1/ n (E MW 25 1, W BT
IR AR LAY R, 3 5, 1/ n (H AT LA i
R B 2 ) S B e, D55 R Ak R R X6 7 ) 8% RS i
18 S B, DRI LA B8 ok I e g o 5] 4 5 2 T 114 it
WIRE . T Z80A FR I HZ A R | Freundlich #
RIREAS AR SF Hu DL 5 S0 s ™

47 S5 Uk A R 52 30 A bk 2 AR R AT U
AL AR ANE 7 FE 8 R, AR RISk 6
Fizs o 126 6 RIN, 12 A4S 1 AR o 114 2 1 5 B T
Freundlich 58U #0155 45 5 15 3R 9040 35 4 g A G M
LRMERTRI RO BROPIARL 1 Fup L 3 20,7271 0.876
SN AR 10 A RS R R T 0.9, 1

o L
3007 . B2
A PR3
e AR
~ b = WIEA2
0 A HIVERG
& 200 - LI IEA
g /A = R
1 A PR
£ . AR
= / X 2. op2
oy A3
% 100 / a A
B A
% g
P
— : : —
15 35

TR E (mg- L)
B 7 AR ORI 2R PRI A 45 R

Fig. 7 Linear fitting results of o—chlorotoluene adsorption
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Fig. 8 Freundlich fitting results of o—chlorotoluene adsorption
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Table 6 The adsorption model fitting results of

o—chlorotoluene in different soil samples

2k Freundlich
THAFE K/ (L - Ky/((mg-kg™") -
R? 1/ n R?
kg) (mg-L")™m"

W1 2.08  0.962 0.89 1.26  0.971

I 2 23.06  0.991 24.81 0.97  0.991

I3 455  0.981 2.08 1.25  0.992
HE 1 521 0.952 2.26 1.28  0.966
WA 2 3.73  0.983 2.84 1.09  0.985
WAL 16.03  0.997 16.92 1.00  0.999
AR 1 1.34  0.727 0.01 272 0.995
IR 2 332 0.925 0.32 172 0.985
i 3 0.84  0.967 0.35 1.25  0.980

WL 130 0.910 0.08 182 0.991

L 2 73 0.967 2.33 1.39  0.995

L3 1.48  0.876 0.02 230 0.991

Freundlich M A5 vfr ,1/ n 5% Freundlich 1k
FEAR, 1/ 0 (EBRGIE S 1, R A S5 R 20 1 A A P A
o M4 H M 1 B Freundlich 5 RE S5 [A]) T2tk 72, #U
SRR 1 o HAT 0.97~2.72 Z ], HARLPER
FEMISEE N A1 > ph L3 > oL > a2 >
MR 2 > WIVERLL > WAL > IR 3 = Bl A 3 >
WITARL 2 > MR 2 > VAR 3, Hoh R 2 VA
2 IR 3 19 1/ n {53014 0.97 (1,09 .1, BB 43 ic
YEFAAEIX 3 A HERE S IR B AR U FH R fy A i 32
AER, TR0 0 Fh L 1/ o (AR ES 1 K, U
FH A it T 40 S FR RS 10 W 7 2 AN T) 288 28 1)
BT 257

K, J& Freundlich 15171 3¢ 7R Wy B /6 FH 5 32 1 =
B ZAE R A T AR DBk, R 5 RTRI,
KRN AR 2 > VAR 3 > WAL 2 > b
L2 > B > IR 3 > IR 1 > spibigR 3 > o
WIFL 2 > A1 > W 3 > eI AR 1, BEBR [T
PR X 20 G P R I T A A 2500, VAR
TEAFUAR R TE BRAH A K AR R v 58 B4 A0 p AR
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3.4 AR RER S IR MTAT AT

Pl 25 5L W% BT 52 565 235 S W] AT, Freundilich #5550 fE
R BT M AU A 4B S8 2R AEAS [R) TR v Ay Wi I 5
EBE  JES RIS KA 1/, B350 K R e 1 W Fft
VE AR T |1 —1/n | SO T IR B A R A IR £k
FREE, 1—1/n |BER, R IR R B, R
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Y () 2 (yy)”

AR B r BUEBUEAE -1 ~1 Z 0], & >0, £
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Table 7 The relativity between K, ,11-1/n| and physical and chemical properties of sediments

20 e EELiING iy i IR/ S8y pH CEC
Pearson A4 0.929 * * —0.064 —0.559 0.089
Ky 2 W) 1.3%107° 0.843 0.059 0.783
N 12 12 12 12
Pearson A &1 —0.589 * —0.084 0.136 —0.083
1=1/n| O 0.044 0.794 0.673 0.798
N 12 12 12 12

e ow x FRIRTE 0.01 KB b BEMISE; « F/RTE 0.05 K ORI 1 &3 HH K
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Fig. 9 Fitting result of K and the content of

organic matter in sediments
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