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Study on preparation of acetochlor calcium carbonate microsphere
formulation and its controlled release performance

QIAN Kun™', GUO Yanzhen', ZANG Yangin’, YANG Qian',
XU Zhifeng', LI Tian', HE Lin'
(1. College of Plant Protection ,Southwest University ,Chongqing 400715 , China;
2. Guangxi Tianyuan Biochemical Co. ,Ltd ,Nanning 530007 , Guangxi ,China)

Abstract; After acetochlor was mixed with calcium chloride and sodium dodecyl sulfate ( SDS)
solution, acetochlor calcium carbonate microsphere formulation was prepared by making sodium
carbonate react upon the mixture. The microsphere formulation was then characterized by SEM , particle
size distribution and HPLC, and its preparation process, loading efficiency and release properties were
studied. The results showed that the crystal structure of calcium carbonate carriers belonged to calcite
structure ; with n(CaCl, ) : n(Na,CO,): n(SDS) as 1:2:2 and stirring speed of 500 r/min, stirring time
of 10 min, the loading rate was nearly 20% and loss rate was 0. 2% in room temperature.
Simultaneously, the surface was spherical with narrow size distribution , which was normal distribution;
the release rate of acetochlor from the microsphere formulation increased as the temperature and pH
value increased. The results of present study would provide useful information for further investigation
and application of timing and quantitative field release of pesticide in the future.
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carbonate microsphere formulation

SEM of acetochlor calcium
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Fig.2 XRD of acetochlor calcium

carbonate microsphere formulation
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Fig.3 Size distribution of acetochlor calcium

carbonate microsphere formulation
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Table 1 The effects of different conditions on
loading efficiency of acetochlor

microsphere formulation

W 2 %ch’zﬁ PAER
Factors Loading Loss

rate/ % rate/ %
n(CaCl, ): n(Na,CO;) 1:1 15.0 5.0
1:2 19.8 0.2
1:3 19.2 0.8
n(CaCl, ): n(SDS) 2:1 16.5 3.5
1:1 19.7 0.3
1:2 19.8 0.2
TR 200 19.1 0.9
Stirring rate/ (r/min) 500 19.8 0.2
1 000 18.4 1.6
BEFE IR] 5 18.5 1.5
Stirring time/min 10 19.8 0.2
15 19.2 0.8

18] 910 min I, 225 R fp i, B2 AE I Do 2
n(CaCl): n(SDS) =2: 1, 25 REAK, A
16.5% AU RAFER A ik 3. 5% o Al A2
TAEMAR IR AW OL T, LR B FLAL A R
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Fig.4 The effects of different pH value ( A) and temperature (B) on release performance of

acetochlor microsphere formulation and stability of its technical concentrate
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Table 2 Control efficacy of acetochlor calcium carbonate microsphere formulation on weed

25 b Py BRG = ¥RB7% Weed control efficacy/ % N
Treatment Dose , a. i/ (g/hm?) 15d 30d 45 d Fresh weight control efficacy/ %
20% ., ERETHER 525 66.20 70.11 77.73 79.73
acetochlo microsphere (200 g/kg) 600 72.55 79 74 81.44 83. 44
750 79.62 82.04 84.71 88.30
1 080 82.13 84.31 86.18 92.32
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Treatment Dose a. i/ (g/hm?*) 15d 30d 45 d Fresh weight control efficacy/ %

90% £ %L 525 73.10 62.12 56.31 58.13

acetochlor 900 g/L. EC 600 83.66 70.29 62.97 65.27

750 88.32 80.13 73.23 75.56

1 080 93.11 84.51 76.43 78.95

CK (7K water)
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