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Adsorption of a new insecticide triflumezopyrim on soils

PENG Jia—hui'*?, OU Xiao—ming™, OU Jiang™, YANG Zhi—fu™, WU Dao—xin"’

(1.College of Chemical and Biological Engineering, Changsha University of Science and Technology, Changsha 410114, China; 2.National
Engineering Research Center for Agrochemicals, Hunan Research Institute of Chemical Industry, Changsha 410014,China; 3.Hunan J&F
Testing Co.Ltd, Changsha 410014, China)

Abstract: Triflumezopyrim is a novel class of mesoionic insecticides discovered by DuPont Crop Protection, and registered for use on rice,
vegetables, and fruits for control of insect pests. In order to provide a reference for setting of reasonable application guidelines and ecologi-
cal risk assessment of the insecticide, adsorption of triflumezopyrim on three soils, the laterite from Hunan Province, fluvo—aquic soil from
Beijing, and terra preta from Jilin Province was studied in the laboratory using high performance liquid chromatography (HPLC) with diode
array detector(DAD) according to batch equilibrium method. The experimental results showed that there was a weak sorption of triflumezo-
pyrim on soils. The adsorption isotherms of triflumezopyrim on soils can be described very well by Freudlich equation, and the adsorption
coefficient (Kr) of triflumezopyrim on the laterite, fluvo—aquic soil, and terra preta was 1.24, 2.02, and 6.63, respectively, and the adsorp-
tion free energy (AG) was 0.093, 1.642, and 4.438, respectively, indicating that the adsorption largely resulted from the physical adsorp-
tion, according to the pesticide environmental test guidelines of China. The adsorption coefficient Ky value of triflumezopyrim was influ-
enced by physicochemical properties of soils, and the chemical structure and water solubility of the insecticide itself. Most significant corre -
lation was observed between the Ky value of triflumezopyrim and the organic matter and clay content of soils; slight correlation between the
Ky value of triflumezopyrim and the sand content of soils, and very poor correlation between the Ky value of triflumezopyrim and pH value
and silt content of soils, suggesting that the organic matter and clay content of soils are important factors affecting the adsorption of triflu-
mezopyrim in water—soil environment system.
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Figure 1 Chemical structural of triflumezopyrim
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Table 1 Physicochemical properties of three test soils

ek eee &=t AP i FH By 132 ik Bk ki ki

Soil source Soil type pH Organic matter/%  Cation exchange capacity /emol kg™  Clay/% Silt/% Sand/%
Kb AR 5.05 0.95 12.13 10.0 27.1 62.9
Jbxt it 7.85 1.22 18.05 14.6 19.3 66.1
K& Bt 7.02 2.81 20.70 26.7 21.4 51.9
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Figure 2 Adsorption equilibration curves of triflumezopyrim

in test soils
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Table 2 Adsorption kinetic models and parameters of triflumezopyrim on soils

HE 9% )7 B Pseudo—second order equation

Elovich 5% Elovich equation

e tlg = 1/(kaq?) +t/q. g=a+blnt
Soil type
g./mg-kg™ ko/kg mg ™ +h! R a b R
15 3.299 0.487 0.999 3 2.495 0.263 0.567 0
T+ 4.614 3.586 0.999 3 3.292 0.343 0.9200
Bt 7.358 1.956 0.999 7 5.577 0.544 0.748 2

g R W Z B i, me kg™ g R AR B B, mg e kg™ s o TR RN R F R kg omg ™ o h s W PR TE]  hsa b oA E L

Notes:q:(mg-kg™) and q.(mg-kg™) are the amount of triflumezopyrim adsorbed at time ¢ and under equilibrium conditions, respectively. k»(kg+mg™" -

h™') is the pseudo—second—order model rate constant for adsorption. ¢ (h) is time. a and b are constant.
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Table 3 Adsorption isotherm models and parameters of

triflumezopyrim on soils

Freundlich {57 Langmuir 127!

A HgEm Freundlich model Langmuir model
Soil type q=Ke+ C." 1/g.21quact 1/ (Kv* uan+ C.)
K 1/n R G K R

FAR 1.24 0.811 0.996 18.3 0.072 0.979
LR 2.02 0.756 0.998 16.6 0.145 0.936
B 6.63 0.724 0.998 16.4 0.737 0.986
T gl S0 AR 24 B W B R mg - ke €. R R TR 2T A ik
B mg- L5 Ke K Freundlich W B 225505 n 2 M 1B E R 5L, g R BRI

B i, mg- kg™ s KoM EL
Note:q.(mg-kg™) is constant of the substance adsorbed on the soil at

adsorption. C.(mg-L™") is mass concentration of the substance in aqueous
phase at adsorption equilibrium. Kr is Freudlich adsorption coefficient. n
is regression constant. ¢u. (mg+kg"') is the maximum adsorption. Ky is
constant.
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Table 4 The adsorption thermodynamic parameters of triflumezopyrim on soils

A+ T AG/k] - mol™

Soil type 283 K 293 K 303 K Ly AT mol A mol
aR: S -0.064 -0.101 -0.113 -0.093 0.612 0.002 4
i -1.390 -1.717 -1.819 -1.642 4.649 0.0215
Bt -3.957 -4.609 -4.747 -4.438 7.128 0.0395
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Table 5 Correlation single-factor analysis between Ky value and

physicochemical parameter of soils
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