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The effect of preparation procedure on physico-chemical

properties of carbosulfan microcapsules
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Abstract: Microcapsules containing carbosulfan with urea{formaldehyde ( UF) were prepared by the in

situ polymerization method in aqueous medium. The properties of carbosulfan microcapsules were

analyzed with emulsifier rate of pesticide and wall temperature acidifying agent adsorbent agent of

formaldehyde modifier. According to the results optimum reaction conditions were as follows: emulsion
1602*:500" = 15: 2( m/m) carbosulfan:UF =1: 1( m/m) the dosage of emulsifier were 6. 0% 5%
(NH,) ,S0, as the acidifying agent 1% chitosan as the adsorbent agent of formaldehyde 2%

polysiloxane as the modifier. Under these conditions the microcapsules showed satisfied surface

morphology and particle size distribution with the mean particle diameter of 2. 00 wm and encapsulating

rate was above 90.9% suspension rate was above 92% . The 20% carbosulfan microcapsule suspension

has the characteristics of high stability and possesses a good potential for its development.
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1.3.3 M 1600 * Msoom = 1572
1.3.3.1 N N o
; 2.0% 6.0% 25.54 pm
; 2.00 wm 8.0%
;  CIPAC MTI161 . . 93.1%
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fmyT (g)im,—
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HPLC » kromasil ODS Cg Fig. 1 Images of microcapsules prepared with
(250 mm x & 4.6 mm) ; - =90:10 different emulsifiers( 10 x 20)
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Table 1  Effect of core-wall ratios on properties of carbosulfan microcapsules

/
Core/wall ratios Entrapment Mean diameter Particle size Suspension
Morphology
(m/m) rate/ % /pum distribution/wm rate/ %
1:2 92.4 4.54 3.20 ~8.56 92.4 N Adhesion and white precipitate
1:1 90.9 2.00 1.45~5.90 93.8 N Smooth and uniform
2:1 82.4 3.60 2.67 ~10.32 88.7 Thin wall and nonuniform
3:1 81.7 5.47 4.38 ~13.98 83.6 Thin wall and nonuniform
4:1 70.9 8.65 5.45~15.21 71.2 Little oil layer
5:1 66.3 10. 05 8.50 ~18.94 68.3 Oil layer
2
Table 2 Effect of acidity regulator on properties of carbosulfan microcapsules
( 5%)
Acidity regulator ( Weight percent 5% ) Mean diameter/pm Entrapment rate /% Suspension rate/%
Sulfuric acid 15.09 62.1 89.9
Hydrochloric acid 12.32 65.5 92.1
Phosphoric acid 10. 54 67.2 93.4
Acetic acid 7.43 80.2 82.1
Oxalic acid 6.32 83.2 80.3
Citric acid 5.67 85.4 78.9
Zinc chloride 2.77 89.4 82.6
Ammonium chloride 2.54 90.1 83.5
Ammonium sulfate 2.02 92.0 84.3
2.1.4 3 o 60 C
2 h
2.02 pm 90.9% 93.8% -
3
Table 3 Effect of agenting temperature on properties of carbosulfan microcapsules
Agenting temperature/C Agenting time/h Mean diameter/ pm Entrapment rate/% Suspension rate/%
40 8 1.45 80.5 95.4
50 4 1.76 85.3 94.1
60 2 2.02 90.9 93.8
70 1 4.67 82.5 83.2
80 0.5 7.38 73.4 75.3
2.1.5 o

0.5%

2.0% ;
4, 3 1. 0% N N o
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Table 4 Effect of adsorbent agents of formaldehyde on properties of carbosulfan microcapsules
Adsorbent agents Weight Mean Entrapment Suspension Viscosity /
Formaldehyde/% Morphology
of formaldehyde percent/% diameter/ pm rate/ % rate/ % ( mPa.s)
0.5 1.98 87.2 90.2 0.42 665 Disperse
Chitoson 1.0 2.02 90.9 91.4 0.04 780 Disperse
2.0 2.34 91.2 93.2 0.01 834 Adhesion
4.0 3.54 92.3 94.1 0.01 882 Adhesion
0.5 4.67 86.5 89.9 0.65 736 Adhesion
Amino-starch 1.0 7.45 88.3 90.5 0.12 860 Adhesion
2.0 8.34 89.4 91.5 0.02 904 Adhesion
4.0 8.43 88.9 92.3 0.01 982 Adhesion
0.5 3.33 85.3 87.4 0.56 786 Adhesion
PVA 1.0 4.25 86.5 87.9 0.22 898 Adhesion
2.0 6.43 87.8 88.0 0.04 984 Adhesion
4.0 8.44 90.3 89.2 0.01 1182 Adhesion
2.1.6 2.02 pm
780 mPa-s 92% 90.9% -

Fig.2 Effect of modifier on microcapsule
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Fig.4 Distribution of carbosulfan microcapsules
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Table 5 Stability of 20% carbosulfan CS in different storage conditions

Storage conditions Decomposition rate/% Mean diameter/pm Appearance
Cold storage® 0.21 2.00 Ivory
Hot storage” 3.54 3.52 Ivory
Ultraviolet irradiation® 1.68 2.34 -
SH0C +£1°C) 7d;P(54Cx2C)144d;¢ 1 do

Note: *(0 °C =1 °C) 7 days; ®(54 °C £2 °C) 14 days; © Ambient temperature UV light 1 day.
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