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Feasibility study on preparing a novel pesticide formulation:
micro-emulsifiable granule
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( Institute of Pesticide and Environmental Toxicology Zhejiang University Hangzhou 310029 China)

Abstract: The feasibility to prepare a novel pesticide formulation micro-emulsifiable granule ( MEG)
was studied using triazophos as a tested pesticide. The appearance of MEG was granular and the
microemulsion was formed with the dilution of water. Dy, of emulsion was as a dependent variable the
dosage of surfactants were as independent variables and surfactants were screened using uniform design
of experiment with mixtures and partial least squares regression. Proportional method and bisectional
method were introduced to optimize the dosage of every surfactant. Rotary granulation was selected as
granulation method of preparation. Triazophos 15 MEG was formulated using emulsifier 500 and
emulsifier 602 which were obtained by screening test. The emulsion of triazophos 15 MEG was light
blue and clear migration velocity of dispersed phase particle was zero and emulsion stability was
qualified between 0 —3 420 mg/L water hardness and 10 =50 °C water temperature. The emulsion’ Dy,
was 54.2 nm the particle size distribution was 15.7 =122 nm and accretion rate of particle size was
0.01% /min. The phase separation of emulsion has not happened after centrifugation (5 min at 10 730 x

g) - The results showed that the emulsion of triazophos MEG was microemulsion and the formulation of
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MEG could be successfully prepared.

Key words: solidified microemulsion; micro-emulsifiable granule; uniform design of experiments with

mixture; triazophos
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No.3 —
o MEG 200 (m/m) 4
TURBISCAN LAb™" 8 mL 10 000 r/min-
30 C 10 730 x g 5 min.
0 ~45 mm 2
70 min 10 min 1
40 mL MEG 2.1
s DPS U, (10°%)
1.3. 4 : ( 1. 1
342 mg/L. 30 C MEG 30% ME.
1 U,(10%)
Table I U, (10°) uniform design of experiments with mixtures and its results
Independent variable /%
Dependent variable
D
No. 602" EL40  JM6140  NP40P  FS7PG LXC HASS7 500" *
Mean of Ds,/nm
(Xy) (X3) (X3) (X4) (X5) (Xe) (X7) (Xg) (9
N1 0.73 2.65 14.26 5.72 28.36 24. 14 15.69 8.45 2 537
N2 23.74 15.73 3.38 10.34 21.94 8.19 15.85 0.83 690
N3 4.03 37.72 11.03 17.83 6.87 0.57 12.07 9.88 1197
N4 17.97 22.24 14.48 0.58 5.98 23.75 6.75 8.26 2 100
N5 2.29 15.68 6.77 17.37 0.98 23.24 5.05 28.61 770
N6 8.19 11.44 36.23 4.51 25.04 2.83 0.59 11.19 437
N7 5.97 8.92 0.87 3.35 7.40 9.85 47.74 15.91 2797
N8 13.93 4.03 25.90 16.44 2.09 9.72 23.70 4.18 760
N9 34.82 0.55 7.28 7.96 8.92 3.16 9.33 27.98 51
N10 10.78 6.18 2.66 42.37 11.22 20.80 2.10 3.89 1330
Dy, 3 o Note: Dy, in the table was the mean of three tested values.
N6 N9 Dy, 0
N6 N9 (Ds)
30 C (200 ) o
N9 i N6 1
; X( 2
o Xin( 3~ 5), 2 Dy,
N9 (Dy) X X,
(1 o o 3~ 5
N9 X, X Dy,
8 X, X Dy,
2~4 o
0 2~ 5
( ) (
) =P 1) X, + X, 602* 500"
Dy, 2) X, + X, EL40 NP4OP o
0 Dy
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2
Table 2 Standardized regression coefficient of X,
X X X X, X X, X X,
Dependent variable : : } ! ’ ¢ ! ¢
Y -0.086 8 -0.002 9 -0.054 1 -0.064 6 0.036 4 0.1339 0.063 9 -0.0156
3 €))
Table 3 Standardized regression coefficient of X, X;( 1)
X, X, X, X; X, X, X, X X, X¢ X, X, X, Xq X, X; X, X,
Dependent variable ’ : ’
Y 0.1155 0.093 8 0.087 5 -0.097 1 0.020 2 -0.1003 -0.0193  0.0822 -0.0205
4 )
Table 4  Standardized regression coefficient of X X;(2)
X, X X, X, X, X; X, X X;X, X;X; X3 X¢ X;X, X; X
Dependent variable ) ) )
Y -0.1259 -0.0091 -0.0784 0.0346 0.0222 0.011 4 0.070 4 -0.0553 0.0245
5 )
Table 5 Standardized regression coefficient of X X;( 3)
X, X X, X X, X5 X, Xy XsXg XsX; X5 Xq XeX; XeXg X5 X
Dependent variable
Y 0.0439 -0.0806 -0.0613 0.0231 0.0852 0.0244 0.0107 -0.0796 -0.0433 0.1132
( 6. ME 500%:602% = 11:19( m/m)
7)o 500°  602* Dy, 27nmm;  NP40P EL-40
N 100 nm  30% 30% ME.
6 “ 500 + 602"
Table 6 Tested results of “Emulsifier 500 + Emulsifier 602” by proportional method
#.e
5007:602 Dsy /nm
No. (m/m) Appearance of preparation Appearance of emulsion Emulsion stability
ZJ14 25:5 milk white milk white qualified 1970
ZJ12 20:10 milk white milk white qualified 640
7J13 15:15 milk white milk white qualified 570
Z]14 12:18 transparent light blue transparent qualified 88
ZJ15 11.5:18.5 transparent light blue transparent qualified 36
ZJ1-6 11:19 transparent light blue transparent qualified 27
N4 10:20 transparent light blue transparent qualified 30
ZJ18 9.5:20.5 transparent light blue transparent qualified 46
ZJ19 9:21 transparent light blue transparent qualified 79
7J140 8:22 transparent light blue transparent qualified 67
ZJ141 5:25 like gel translucence qualified 140
7 “NP40P +EL-40”
Table 7 Tested results of “NP-0 + EL40” by proportional method
NP-0P:EL-40
Dy, /nm
No. (m/m) Appearance of preparation Appearance of emulsion Emulsion stability
724 25:5 milk white milk white qualified 1 890
7)22 15:15 milk white milk white qualified 1 080
723 10:20 milk white milk white qualified 740
724 5:25 milk white milk white qualified 690
725 3:27 milk white milk white qualified 580
7)2-6 1:29 milk white milk white qualified 650
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Fig.2 The finger print of triazophos MEG emulsion diluted 200 multiple (30 °C)

(a) ( 342 mg/L)

(¢) Migration velocity of dispersed phase particle;

7 (b)

(a) Transmission graph of CK ( hardwater 342mg/L) ;
(

() H(d) (%)

(b) Transmission graph of emulsion;

d) Variety of particle diameter ( %)
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70% 13% * .
) 2( (:) ;
V() 0 10 ~15 C) .
, 2(d)
. 8. 9) MEG
0.01% /min S (0~
10 ~50 min 3 420 mg /L) (10 ~50 <C)
0.5897% D, 54.5 nm .
54.2 nm o 1h
150 mg/L MEG
42% 450 mg/L ( o
8 (30 °C)
Table 8 The effect of water hardness on emulsion stability of triazohpos MEG (30 C)
/(mg/L)
Water hardness Emulsion stability Appearance of emulsion
0 qualified light blue transparent
34.2 qualified light blue transparent
342 qualified light blue transparent
3420 qualified light blue transparent
9
Table 9 The effect of water temperature on emulsion stability of triazophos MEG
Temperature /°C Emulsion stability Appearance of emulsion
10 qualified light blue transparent
20 qualified light blue transparent
30 qualified light blue transparent
40 qualified light blue transparent
50 qualified light blue transparent
342 mg/L. Note: Water hardness was 342 mg/L.
3
21-27
15% MEG 2 3
o/wW
/ N /
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