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Preparation and characterization of trifluralin microcapsules
and their photo-stability
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Abstract: Trifluralin-loaded microcapsules were prepared by in situ polymerization using chitosan and
methyl methacrylate as carrier materials in order to enhance its photo-stability and effective utilization.
The surface morphology, size and size distribution, encapsulation efficiency and loading content of the
resulting microcapsules were determined. The release characteristics and the photo-stability in soil and
water of the microcapsules were studied. The trifluralin-loaded microcapsules dispersed as individual
particles with a well-defined spherical shape with average size 6. 5 wm. Most of the microcapsules were
between 3 and 10 wm. The encapsulation efficiency and loading content of the microcapsules were
79% and 45% , respectively. The trifluralin-loaded microcapsules had a good sustained release
performance and the release was controlled mainly by Fick diffusion. Compared with trifluralin
emulsifiable concentrate, photo-stability of the microcapsules was enhanced with the half-lives 22 d in
soil and 173 min in water under the experimental conditions.
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Fig.1 The optical microscope photo and SEM photo of

trifluralin-loaded microcapsules
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Fig.3 Model fitting of cumulative release of trifluralin-loaded microcapsules
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Table 1 The fitting models of release of trifluralin-loaded microcapsules
AR T PE R B R
Fitting models Equations Determination coefficients
TR R BN J1 2 Zero-order release kinetics model 0=0.2142¢ +41.22 0.662 4
— ik 5 1 2F A5 First-order release kinetics model 0 =60.11-29. 11e 004 0.968 1
Higuchi 1% Higuchi model 0=2.876 1% + 34.05 0.859 7
Korsmeyer-Peppas #7 Korsmeyer-Peppas model logQ =0. 140 5logr +1. 512 0.9757
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Fig.4 Photolysis of trifluralin-loaded microcapsules( MC ) and trifluralin emulsifiable concentrate
(EC) in soil( a) and in water( b)
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Table 2 The photolysis kinetics equations of trifluration-loaded microcapsules( MC ) and emulsifiable

concentrate( EC ) in soil and in water
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Me di)lim Forrillu;a:t ions Equations of Photolysis rate Photolysis Correlation
photolysis kinetics constants half-lives coefficients
+3% Soil % MC ¢, =174.9¢ 047 0.047 d~! 15d 0.977 6
FLih EC ¢, =171.6e =M1 0.091 d~' 8d 0.968 3
JK Water T MC c, =40.03e 00040 0.004 0 min " 173 min 0.957 6
.ol EC ¢, =42.29¢ 000711 0.007 1 min~! 98 min 0.985 5
3 g
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