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Adsorption-desorption characteristics of mesotrione in phaiozem and red soils
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Abstract: Baich experiments were carried out to investigate the adsorption-desorption behavior of
mesotrione in phaiozem and red soils. Results showed that the sorption process of mesotrione in two
tested soils included an initial fast sorption phase and a second slow phase, and reached a dynamic
equilibrium after 2 h. However, the rate of adsorption decreased with longer time, and it did not
significantly affect by the initial content of mesotrione and soil characteristics. The sorption and
desorption isotherm equations of mesotrione in phaiozem and red soils were well fitted by first-order
and Freundlich equation, with correlation coefficients of R* 0.999 and 0.993 (red soil) , and 0.991
and 0.962 ( phaiozem soil) , respectively. The mesotrione adsorption isotherms resembled the L-type
curves, and the dominant mechanism of mesotrione adsorption was physical adsorption in phaiozem
soils. The apparent sorption-desorption hysteresis were found in two soils, and the hysteresis indices
(HI) of mesotrione in the two tested soils decreased with the increase of initial concentration of
mesotrione. The magnitude of mesotrione of sorption and desorption hysteresis in phaiozem soil was
higher than that of red soil.
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Table 1 Basic physical and chemical properties of the tested soils

FHIE LI Bt FFAE ks Bt
pH 4.9 7.8 B % 1.0 3.6
Bk % 44.9 28.8 &N/ (g-kg ") 0.8 1.3
kL % 8.6 5.2 AR P/ (mg-kg™") 4.0 82.6
b/ % 46.5 66.0 AR K/ (mg-kg™") 40.0 132.0
FHES 738348/ ( cmol - kg ™) 9.2 26.4

1.2 SEE 5k

(1) W B3l g 2523 Frad 5 X 4 20 g 5 500 mLL #EFEH T, filA 200 mL 0.01 mmol L™ CaCl,
V4Tl Tl e R VA VR (RS P A B T B4 10 mg+ L™, 200 mg - L' NaN, , H T4l A= Wi v | B 1 I B -fie
Wiz 3k A AT e & AR R A B R A MR AR ) e TR 0.1.2.4.6.8,10,15,20,30 .40 .50 ,60 .80, 100,
120,240 480,600,720 . 1440 min Ji7 £5.0> 30 min, VST 0.45 pum D8RRI 2 il il 2 i 15 1

(2) S50 B S . W2 B SI2 36 23 B8 OECD guideline 106 T 7 2 04717 MR H 952 30 | s ik 2 1) A%
RRFS IR F A 7K = e R 1001, W BRHA IR 1001 B97K 4 B, WRBFISFTRT 255 2 o s ik B R 2510
30 mg- L™ fHR 25+0.5 C F e R BE 3 W&, [A] i i JC 1% R

(3) A S0« A PR IR S0 R FH — U T 7 | 422 R R A5 B S R B} S 300 I, 1 1887 T A 85 00
F R, AR B RIS R (W) AR IA 10 mL 0.01 mol - L™ () CaCl i, fHIR T (25 C)
PR% 24 h J7,5000 remin™" B0 10 min, 05E - T 7 AR A 0 R I
1.3 W4

W32 75 k2 R ET NG W AR R bR RICRR B 75.19%—97.7% , 1% 07 % W HER B
25 P A0 JE A 247 B DN ) oK

Kl &% : HPLC-DAD , {1 3#%44: ; Agilent ZORBAX SB-C18 (4.6 mmx250 mmx5 wm) , i shAH ; H % 7K
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Fig.1  Adsorption kinetics and rate of mesotrione in the soils
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Table 2 Sorption kinetic parameters of mesotrione in the tested soils

— RS E TR
o 0,/ (mg-g™) y/ (mgemin™ ) R
Bt 0.686 3.275 0.947
21 3¢ 0.593 0.785 0.848

2.2 it R A A A - v % A R A TR

—E R I i e R P R B — S B AP R YR BRI SR ¢
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Fig.2 Adsorption isotherms of mesotrione in the two tested soils
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Table 3 Adsorption-desorption parameters and free energy change (AG) of mesotrione in the soils

T Freundlich 77 7% AT X AG/
K, n R K, R (kJ-mol ™)

W B 5.121 1.283 0.999 11.217 0.993 142.25 -25.62

B R 1 U 53.213 4.296 0.983 1.390 0.892 -27.83
iR 2 Y 2313 0.536 0.954 2.748 0.763 -28.36
RN 1.474 4.637 0.947 5.746 0.705 -23.20
W B 0.872 1.524 0.991 4.345 0.962 87.20 -6.45

ks FEE 1 IR 6.931 1.247 0.891 1.226 0.886 -27.95
R 2 Y 46.643 3.232 0.994 6.401 0.805 -27.04
fEI 3 IR 38.531 0.928 0.993 8.720 0.542 -27.74

- A HRE (AG) S i e - M B R I TR LS R — | MRS /N AT DA e 24 o - 38 0 Bf
MIFERESHLEN 241 AGT <40 kI -mol ™IS, W BRI}, [ 22 A Ak 2= Bt i 2% 3 T LU Y B 4 LT e
X i i R A 2 B 09 AG 312 R, 3RO - 33X A 247 1 W o Ay TS RA s g 3R APk A R R B A FH 2R 4.2 e
- ST s ) W B A 1 AG T X/ T 40 KT - mol ! R JE T B T BRI A A A e R I
2.3 fi e AR 4 b A SR AR

PR T X i R 18 A W A T S AT DD IR (18 3) | FE R IR Gt 7 F T Freundlich 75 X il A7
R TRANL i i A R AEL S 1 O DL SR 3. A A R I AE SR - LD Y Freundlich MG AT
0.891—0.994 , LM FEHUA FEA T°0.542—0.892 , i I 5 2k 7 PR RUAH LE 4K , Freundlich A5 7Y 8 5 4 Hb
FUE AR T R A AR LR IF H 0 RAET 1, A 39 rp Rl 5 ) i R AR M AR L

FH e 3 AT, A e A £ A A U PR R T R A LTRSS
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TR W i T 22 100 25 0.7 < HI << 1.0 B 728 IR 35 i 8% ok AR08 O T8 88 AR, L R o i s 25
M&H S, T EEH s W2 HI < 0.7 W, M B /N T R B2 S iR He e AR s 24 HI > 1.0 B, S
ISR 2 ONFR 4 T LR HY A R S e v R i T AR LT e R i R ) B R R A
2 mg- LS il A 1 A S R T 0.7— 1.0 22 Ja] i W0 ok B8 TL~T- 45 - W o 3k 5, M4l ik o ) A
LI HYRIE R 5—30 mg- LB, AW AR o HI (EKTF 0.7, R BN W G E A e B 4 b A
M B < 5 mg- LB, SRIM DTS MEH , SR 5 2 208 b ik B0 10—30 mg- L', 2B T Je
YEM.
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Fig.3 Desorption curved of mesotrione in the two tested soils
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Table 4 Hysteresis indiees (HI) for the desorption of mesotrione in the two test soil
T W v i/ 1
R AT IR L/ (mg- L") SR
2 5 10 30
414 0.91 0.67 0.40 0.32 0.57
Rt 1.19 115 0.91 0.81 1.01
+ >
3 i

(1) B 7 2 9 R 2 i ) A o 228 D R e A1 1 P 0 0 SR B 11 o B, i ) ) 2 < 5%
AR I BT T R SR, A0 R0 S o X LR e 4R 18 A A R A T S R
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