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Preparation of Lambda-Cyhalothrin Microemulsion with Biodiesel
as Substitute Solvent and Study of Its Performance
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Abstract: [Objective] The objective was to study the application of environment-friendly solvent, biodiesel as substitute
solvent, in preparing the lambda-cyhalothrin microemulsion, and to provide a reference for biodiesel widely used in green pesticide
preparations. [Method] Using phase transfer method, three 2.5% lambda-cyhalothrin microemulsions with different solvents of
biodiesel, cyclohexanone and 0# diesel were prepared. The phase behavior, toxicity to Aphis gossypii Glover and larva of Pieris
rapae, and the safety to cotton of the formulation with different solvents were compared. [Result] Biodiesel had good dissolving
ability to Lambda-cyhalothrin, could reach 326 g:L™ under 25°C. The microemulsion with biodiesel as solvent had transparent
appearance, good low-temperature performance, and the decomposed ratios of active ingredients only 2.0% after 14 days storage at
54°C. The LCx, values to A. gossypii Glover and 3rd larva of P. rapae had no difference among the three formulations prepared with
different solvents, and had no effect on the shoot height and total chlorophyll content of cotton seedlings. [Conclusion] Good
lambda-cyhalothrin microemulsion formulation could be prepared with biodiesel as the solvent, the biodiesel has no negative effects
on the activity of active ingredients, and is comparatively safe to cotton seedlings.
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Table 1  The comparison of performance of tested solvents
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Solvent Dissolving ability to lambda-cyhalothrin (25°C, g:.L)  Flash point (open, ‘C) Volatility Viscosity (20°C, mpa:s)
L4480 Biodiesel 326 >100 59 Weak 55
0#4E 3l O# diesel 295 60 55 Weak 6.0
Ll Cyclohexanone 364 44 5% Weak 2.0
SHR Xylene 310 29 5% Strong 21
K53 Soybean oil 150 >100 55 Weak 65
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Fig. 1 Biodiesel-surfactant-deionized water lambda-cyhalothrin ME phase diagram
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Fig. 2 Cyclohexanone-surfactant-deionized water lambda-cyhalothrin ME phase diagram
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Table 2 The area percentage of oil-in-water(O/W)

microemulsion domains in lambda-cyhalothrin
ME preparation by different solvent and emulsifier

#77 Solvent Tween-80 NP-10
=455 Biodiesel 13.17a 10.39ab
U Cyclohexanone 13.76a 13.92a
O#4E3H O# Diesel 11.18a 7.65b

TP 5 AR R BERRTE P=0.05 (HSD) /K ExFBE. N
Data followed with different letters are significantly different at P=0.05
level by HSD test. The same as below
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Table 3 The physical stability of the 2.5% lambda-cyhalothrin
ME with different dosages of biodiesel
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Dosage (%) Low-temperature Hot-storage performance
performance (0°C) (54°C, 14 d)
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Crystallization Opacity

12 k% Qualified W Transparent

15 £k Qualified %W Transparent
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Table 4 The effect of different Proportion of the emulsifier on the physical stability of 2.5% Lambda-cyhalothrin ME

500# : Tween-80 37 W Y R A E T PR E It Hi R e T
Range of transparent Low-temperature performance Hot-storage performance Dilution stability time
temperature ('C) (0C) (54°C,14d) (min)
8:2 A% Unqualified B Opacity 0
7:3 A5 H# Unqualified Vi Opacity 0
6:4 -3~80 4% Qualified 3% W] Translueent 30
5:5 -5~84 H#% Qualified iEW] Transparent 90
4:6 -5~85 £k Qualified #EW] Transparent 120
3:7 AEH Unqualified W] Transparent 80
2:8 A% Unqualified B Opacity 30
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Table 5 The effect of different different amounts of the emulsifier on the physical stability of 2.5% lambda-cyhalothrin ME

Dosage (%) Range of transparent Low-temperature performance Hot-storage performance Dilution stability time
temperature ('C) (0C) (54°C,14d) (min)

20 -5~95 £ ¥ Qualified %W Transparent 180

18 -5~85 &K Qualified %W Transparent 120

16 -1~75 k% Qualified i#EWH Transparent 80

14 2~65 5K Ungualified iEW] Translueent 30

12 Yk Opacity — — _
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Table 6 The optimization formulations of the 2.5% lambda-cyhalothrin ME with different solvent

Ly g Sl ER T2 e B EETK
Formulation Technical material (g) Solvent content (g) Emulsifier composition (g) Deionized water(g)
1 96%TC 2.6 A% Biodiesel 12 A< 3, 500#+H- 3 80 500#+Tween-80 7.2 +10.8 67.4

2 96%TC 2.6 I CU Cyclohexanone 12 A& L 5004+ il 80 500#+Tween-80 3.0 + 15.0 67.4

3 96%TC 2.6 O#4E3H O# Diesel 12 A< 3, 500#+H 3 80 500#+Tween-80 6.0 + 12.0 67.4

RT TRIRFEH A 2. 5% S WS B BRI TR

Table 7 The performance index of of the 2.5% lambda-cyhalothrin ME with different solvent

[ S il A e Tk TR R e 1k W A ] P 14d SR

Formulation Appearance Low-temperature Dilution stability time Range of transparent Decompose rate after
performance (4°C) (min) temperature ('C) hot-storage 14d (%)

1 JEWH Transparent 4% Qualified 120 -5~85 2.0

2 J#EWH Transparent 4 Qualified 120 -4~80 1.9

3 J#ERH Transparent 4% Qualified 100 -5~85 2.3
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Table 8 Toxicity of lambda-cyhalothrin ME with different solvents to Aphis gossypii Glover

v 2 71l )5 7 LR 9596 i {5 Bt
Treatment Toxicity regression equation LCso (mg-L™) 95% confidence interval (mg-L™)
A4S Biodiesel Y=3.7819+1.6475x 5.49a 4.61~6.73

IACUld Cyclohexanone Y=3.7583+1.7313x 5.21a 3.63~8.81

0#4&h O# Diesel Y =3.6884+1.7530x 5.60a 4.78~6.72

*9 3HMARBRHSHEATREMIATRER IRYBNEFN

Table 9 Toxicity of lambda-cyhalothrin ME with different solvents to 3" instar larvae of Pieris rapae

Jb 3 B EA TR FHEHIR 95% &1 FR
Treatment Toxicity regression equation LCso (mg-L™) 95% confidence interval (mg-L™)
A= 455 H Biodiesel Y=3.1445+1.7742x 11.11a 8.01~16.95

MU Cyclohexanone Y=23.3173+1.5665x 11.86a 8.54~18.09

O#4EH O# Diesel Y=23.2098+1.7188x 11.00a 9.29~13.32
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Table 10 The influence of lambda-cyhalothrin ME with different solvents to plant height of cotton

BRI U E TR E EW4Enh Biodiesel

Ul Cyclohexanone O#%EH O# Diesel

Concentration Concentration

; PR K R e A ) 2 NGRS R 3G A ) AR RN PR e KA 2
ofai. . of SOIVint Shoot increase Inhibition rate Shoot increase Inhibition rate Shoot increase Inhibition rate
(mgt?) (mgt?) (cm) ®%) (cm) %) (cm) %)

100 480 135 31la 14.1 -12a 13.1 6.0a
50 240 14.0 -05a 13.6 2.2a 14.1 -1.2ab
25 120 14.3 -3.0a 135 2.7a 135 3.1lab
12.5 60 13.2 5.0a 14.1 -1.7a 14.0 -0.7 ab

6.25 30 14.4 -36a 13.2 48a 14.4 -34b
0 0 13.9 13.9 - 13.9
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Table 11 The influence of lambda-cyhalothrin ME with different solvents to chlorophyll content of cotton leaves

ROy
Concentration of a.i. (mg-L™)

AT
Concentration of solvent (mg-L™)

Ja-£3 45 Total chlorophyll content (mg-g™ FW)

E4Enh Biodiesel

IACUld Cyclohexanone o#%el O# Diesel

100 480
50 240
25 120
125 60

6.25 30
0 0

115a 121a 1.23a
1.25a l14a 1.18a
1.05a 121a 1.25a
116 a 1.18a 1.08 a
1.23a 1.10a 1.23a
119a 1.19a 119a
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