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Fig. 1 Preparation Process of Hollow Silica Microspheres.
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Table 1. Formulation recipes of Benfuracarb-HSM controlled release formulations

Material SMU-1 SMU-2 SMU-3
Agrochemicals Benfuracarb(93%) Benfuracarb(93%) Benfuracarb(93%)
HSM Calcined hollow silica Calcined hollow silica Calcined hollow silica
microspheres microspheres microspheres
. LE-9 SDA(LGE) .
Binder PEG400DO PEG400DO ESO
Diluent Zeolite(12~48mesh) Zeolite(12~48mesh) Zeolite(12~48mesh)
ME FAstel Azrt A Bl BAA ARG F SEAE
EEANE A7 19, 39, 79, 109, 159, 209, 0 ERIE B
Y2 3t §EATke] AREE ARE BS U9 o E3e-E 2R 8t At 3 AT 1
Hatef FHste] E&o) &5 % benfuracard g EA gl benfuracarb YAS] F& Th2A EFT F 71
atil, §E4% T 3o SMUE 70T dry ovenolA] Z7(707T) sellA 13 5 wukstdth 18 5o o
Z3  F acetonitrile®  benfuracarb®  EZ 3o WA & 3" T3 v} geldl HEAY o
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Table 2. The observed results of impregnation depending on the method and content of benfuracarb

- . hod Contents
eg-nation me
pree 0.75¢ 1g 2g 3g 4g 5g
) Col light reddish light reddish  reddish reddish . .
Impreg-nation olor brown brown brown brown
by solvent .
Form powder powder gel - -
. . light reddish  reddish reddish
~ Direct Color ) white white brown brown brown
tmpreg-nation Form - powder powder powder powder gel

(Silica hollow microspheres : 1g)
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Fg. 2 SEM photographs of Hollow Silica Microspheres.
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Table 3. The impregnation results depending on various organic solvents

Impregnation methods

Impregnation depending on organic solvent

Solvent Acetone Methanol ﬁ?gﬁ ]riigtlll'lla(;lrg n-Hexane —b&fa(ilol
Maximum impregnation amount(g) 0.903 0.903 0.903 0.903 0.903 0.903
Impregnation amount(g) 0.359 0.558 0.57 0.651 0.39 0.9026
Benfuracarb (g)/1g HMS 0.386 0.60 0.613 0.70 0.419 0.970
Table 4. Benfuracarb impregnation results with the core removal methods
HMS - core removal methods Core removed by solvent Calcination
Impregnation amount(g) 0.186 248
Benfuracarb(g)/lg HMS 0.260 2.67
crbe] @& 17 40] vehd wish 2o) N&How B WA g ¥ 2d AY ke Az
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Fig. 3 The comparison of release rates of benfuracarb

in the tested formulations.
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Fig. 4 The comparison of residue rates of benfuracarb in

the tested formulations.
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A Study on the Properties of Hollow Silica Microspheres for Controlled-release Pesticide Formulation

Byoung Sco Jung and Yong Sung Park*(Department of Industrial Chemistry, Sangmyung University, Seoul

110-743, Korea)

Abstract : Pesticide formulations for controlled release were prepared with hollow silica microspheres. The hollow

microsphere, which was obtained through calcination for the core removed after silica coating, showed maximum

impregnation of benfuracarb up to 2.7 times of its mass in comparison with those obtained through the other core

removal method. The release test of the pesticide formulation, when used with ESO(Epoxidized Soybean Oil} as a

binder, showed ideal release pattern with steady release rate from the day 10 to 30 retaining the benfuracarb

concentration in the water around 1.65 ppm

Key words : pesticide, formulations, hollow silica microspheres, controlled release, coating
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