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Effect of Atrazine on the Chlorotoluron Adsorption and Desorption in Soil

GAO Min-ling'?, SONG Wen-hua', DAT Shu—gui?

(1.College of Material Science and Chemical Engineering, Tianjin Polytechnic University, Tianjin 300387, China; 2.College of Environmental
Science and Technology, Nankai University, Tianjin 300071, China)

Abstract: Batch experiments were carried out to investigate the adsorption—desorption behaviour of chlorotoluron in soil systems with chloro—
toluron alone or in combination with atrazine. The results showed that the adsorption of chlorotoluron in different systems could be well fitted
by Freundlich equation. The adsorption capacity of chlorotoluron decreased with the increasing concentration of atrazine, indicating the com—
petitive adsorption occurred between the two chemicals. Types of soil organic matter, characteristics and structure of chlorotoluron and a—
trazine were likely factors influencing the adsorption process. Sorption occured possibly by a partition mechanism and a hole—filling mecha-
nism. The desorption of chlorotoluron increased with the increasing concentration of atrazine. The fitted n values in the Freundlich equations
corresponding to the sorption stage were larger than those corresponding to the subsequent desorption stage, suggesting a significant hys—
teretic desorption of chlorotoluron in tested system. Freundlich parameters derived from desorption isotherms could quantify the hysteresis
between desorption and adsorption isotherms. Hysteresis coefficient, w, was applicable only for the traditional desorption isotherms. The ®
values were 165.200,146.132,94.534 and 85.945 in CT, (CT+0.5AT), (CT+1AT) and (CT+2AT) treatments, respectively. The results showed
that the hysteretic desorption of chlorotoluron decreased in tested system as the concentration of atrazine increased. The study of competitive
sorption between chlorotoluron and atrazine will help to understand the adsorption/desorption mechanisms of herbicides in combined systems.
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Table 1 Physical and chemical properties of the herbicides
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Figue 1 The structure of chlorotoluron and atrazine

113 Rl 5

HERFRIL— R ft (0 2 22 B RN BT AR, 20l T
HEE (a2 A me i ek B2 1000 g mL™ 4k A7
B R AR PR A R o W S0, MRS 2T 0.01
mol - L™ CaCl, Y- fitf & WM A JI0AS [l ok B 174 B R it |
GRERER WA o IHBR LR 22 AT A R &
FR RS O 0.2% (IR ) o BFST I , R 2575 W0
F i /N T 0.25% (ARBR ) AN S35 g g o S 35114
1.1.4 {1 1

K BT REHVIE XA, RAERE R 0~30
em, IZH X TCHE A 0 D s . BTS2 mm
i o 143 pH 4 8.09, A HLBT &1t 17.5 g-kg™  BPHL
PR FTRS R & 543 A 10.78% .50.29%F1138.69%



5 28 55 5 1] AR

B ¥ 4 1027

1.1.5 SRAZRE R 1150 Hr
1.1.5.1 % #4544

{415 #: N 3.9x150 mm ( Symmetry Shield™ RP 5
pm) , K K 8 =60:40:0.1(V:V:V ) R shAH , it
A 1 mLemin™, SRR 20 L, K025 4 5246
i, TR 245 nm,
1.1.5.2 BrifE £k 2

KR I — 2 k22 T 100 mL 25,
FRATE B2 o P 605 F AR R A, vk
T 0.1~2 wg-mL' o DASRAZ BEVR B R AR AR , AR Y
WETR RS , 2 AR eI 2 . 28— nde kIl IH 43
By, PR 2 7 0 ¥=0.010 2x-0.018 8, #H ¢ R &Gk
F| R?=0.999 6, fie/ M i 0.2 ng, HPLC A 7577
[N 99.09%~100.8% , J7 12K B B A5 i 22 /N T
3% 857 RBUNT 5%,
1.2 KEH*E
1.2.1 G pe — R 5 451 T W 2 772

S I SR R B 3l 2 FRBUX T 4 (<2 mm
7 )5.000 g B F 50 mL Z.08H, #oKEH 2:0 A
10 mL¥KFEH 1.6 pg-mL™ SR FEVEIR . SE9R 15 KA
(200 mg- L™ ) NaN; DAA§I B2 0935 3l ) 5 A KR
AR, NS SRR IE TR E IR IR 4 1 (23£2)°C,
FERECIAE T AT WL B ) 4 5000, s B EORE (O
min,5 min,20 min,1 h,2h,4 h,6 h,8 h,10 h,12 h,24
h,48 h,72h,96 h,144 h,192 h,288 h,360 h), FEfhTF
5000 g &40 15 min, FIHWZE 0.45 pum K MR T
JEJ5 , HPLC % .

S22 B TRERLHE A G AR R R B T 2 FRIBUR
T 4 (<2 mm 6 )5.000 g T 50 mL &5.048 7, #K
A1 2:1 iNA 10 mL & A SR BRI BT R ) CaCl,
IKIER, FEHR 7390 2 1.6 pg-mL™ H1 1.0 pg-mL™, [F]
A5 K (200 mg - L' 14 NaN; DL A 9 m 3 20 )
BRI AL B, IR 56 S5 S5 A2 Bl 2 Ty vk ) g 42 e
AR R BN 1A 5T
1.2.2 S5 1% B2 56

FRIAT T4E 5.000 g T 50 mL .05, fLA 10
mL AN [F] VR f1) gk 22 A AN BT AR L Y CaCl, 7K IR
o1 A5 5 YR v 2k 22 1 AR BRT R R 114 49 63 e B 43 31 Sy
04,0.8,1.2,1.6,2.0 pg-mL™ £10,0.5,1.0,2.0 g mL™,
W E B E TRIRERIRS 4 [ (23£2)°C, 1
WG AR T UEAT B SE G . FE S 200 mg L7 ()
NaN; K, 24 h J5 BOEE A0 7E 5 000 ¢ T B0 15
min, FIEREZE 0.45 pm ZKPEIERES U85 , HPLC % .

1.2.3 g S g

5 WA AR R KT CaCl AR LIS, #
M FERDE A T FARIR EIRIR S & L (2322)CHEf T
FfI S, 24 h JEHURE  BEA T 5000 g T A0 15 min,
W5 W, BIF LIEW, 24 0.45 pm JEE RS,
HPLC %€ .

PLESEuise 3 IR, A IR 025 L
TH B A8 B X o3 B 1) (R IR B R 25
1.3 #iESth

K FHZEREAN ] Freundlich #5844 S 41 iR 1 HE g
BV 2 55 T T R B ) G AR AU T

Cs =K, Ce ( 1 )

Cs=K,C: (2)

Horr, Co AR IR AR bR B3 A MR 3 (mg -
kg™); € REEIE VAR BRFLFH A (mg - L) 5
K W i B et 43 lic 7255, K & Freundlich B
55 IR o6 % RV T 5 P8 A O B B, 2 TR R 5
TR W RHRRAE B 8 58, n=1 B A 2P B A IR 2 n 7~
1 R AL B A5 2k

2 HR5HE

2.1 WRBzEh 1%

R AZ I A S 1 10 R S BN ) 4 R AR an P 2
& 3 s B 2 0] LAF 76 K AR K i 25
N B AR A e B BUE RS AR
e, RIHAE 5 1 A9 B 2 )27 267 8 h e T4
TE 24 h WHEASIA ISP el LR Y S e e
S5 P B0 DA R R AR R A A B o ERBE B

187 O C1-8 ~-CT-N

L6 Py - (CT+AT)-S A (CT+AT)-N
14t
12t
1.0f
0.8t
0.6 f
04
02t

e SR M gL

0 O(I).OSIO.?:?I) 1 I2 I 4 I 6 I 8 I10I 12I 16I20I24I
I ] /h
B 2 24 h MLRERE B 2 P Y IR B 3 1 5 h 2%
Figure 2 Adsorption kinetic curves of chlorotoluron
in different systems in 24 h
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Figure 3 Adsorption kinetic curves of chlorotoluron

in different systems in 15 days
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Table 2 Comparison of the Linear and Freundlich models for

adsorption of chlorotoluron in soil
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CT+2AT 0.228 1.958 0.996 0.408 0.842
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Figure 4 The impact of atrazine on chlorotoluron adsorption in soil
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Figure 5 The impact of atrazine on chlorotoluron desorption in soil
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Table 3 Freundlich parameters and hysteresis coefficients for the

desorption of chlorotoluron

Freundlich f557
QbR ® H
K n R?

CT 2.033 0.250 0.959 165.200  37.707
CT+0.5AT 2.110 0.349 0.963 146.132  40.629
CT+1.0AT 3.022 0.761 0.988 94.534  51.405
CT+2.0AT 3.989 1.053 0.985 85.945  53.779
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