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Solubilization of Chlormpyrifos in the M ixed System of Surfactants
and the Bioactivity Evalunation
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Abstract In order to exp lain the effect of surfactant inm croem ulsificaton of pesticide and evaluate the
bioactivity of pesticide m icroen ulson, the regularity of chlopyrifos so bbilized n the m ixed systan of
surfactantsw ere studied and the optin ized fomaton of chbrpyrifos microem ulsbn w as achieved by

ch b rpy rifos m easurem ents of hem ax mum capacity solubilized in he solvent— surfactants systen and the
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m ax mum concentration dispersed in different surfactants /w aterm icw en ulsion systens the bioactivity
of chbrpyrifos 300 M E w as also investgated onHelicoverpa am igera by laborabry assays and feld
tests The msults showed he maxmum capacity of chlorpyrifos so bibilized n the solvent surfactants
systan s and he maxmun concentraton of chbrpyrifos dispersed n different surfactants/water
m icoen ulsion system s ncreased w ih the concen tratbn of surfactants and he rato of surfactants /water
(m ) increased respectvely, buthad different curves The optin ized m icw an ulsion is composed of
discrete spherical oil droplets which hydran echanical rad us is about23 9 nm. For laboratory assays
the bioactivityof ch brpyrifos 300 M E and 400 EC hasno significant difference and w ith LCsy values of
500m g/L. and 561 m g /L. respectively. Forfiel tests of chlorpyrifos 300M E, can parng w ith 400 EC
at he san e dosage te control efficiency is not significant toa It ndicated that itw as the key to
enough dosage of surfactant for the fom ation and stability of pesticide m icroem ulsbn and the
bioactivity of pesticide w as not enhanced sign ificantly by the m povementof dispersion by m icroem ut
sificatbn of pesticde
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Table 1 Can positions of he optin ized fom atbn of chlopyrifos300M E
C om po sition's Chbrpyrifos TC Solvents Surfactants Stnd ard w ater
Concentration(m m, % ) 310 80 28 5 355
2 4
4 1 30
25.9 m ( 6l 1% )
(7 13]
25

Fig 4 Cryo-fracture electron m icroscope photo of
’ chlorpyrifos 300 M E ( X 33K))
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75
3 , 1% S ; 30%
2
4o 337. 5 g/hm 1d ,
2
600 g/hm , 30% 3d , 40%
2
450 ¢ /hm 1d 3d
Tabk 2 The toxicity of chlorpyrifos b Helicoverpa am igera n laboratory tests
Insecticide ICs0(9% CL) /mgs L™ ! LCoo( 95% CL) g+ L' R egressbn equation
Chlbpyrifos 300 M E 500(337. 7~ 740. 7) 1 433( 777 7~ 3 741. 3) Y=-258+2 8Ix( £0 380 7)
Chb pyrifos 400 EC 561(386. 6~ 814. 1) 1 532( 744 9~ 4 760. 3) Y= - 3.08+2 94 ( +0 448 8)
Tabk 3 The field controleffect of chlorpyrifos toHelicoverpa am igera
Av erage contio |l effec(% )
Insecticide Concentraton /g* hm ™2
1d 3d
Chb mpyrifos 300 M E 3375 64. 2+5 1 B¢ 85 8X533Aa
450 0 74. 319 4 ABbc 9256 5Aa
675 0 89. 4T1 4Aa 96.7X5 4Aa
Chb mpyrifos 400 EC 600 0 76. 81 3 ABb 86.7X6 1 Aa
" The capital and sn all letiers after values show significant difference atP = 0 01 and Q 05, regpectively.
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