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Controlled Release of Urea from Urea Fertilizer Coated with
Polyethylene and Starch Blends
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Abstract

This research was conducted to study the possibility of controlling the release of nitrogen from capsules
of urea fertilizer extruded with polyethylene. The extrusion was performed at 105°C using a twin-screw extruder.
Urea was extruded with polyethylene at the amounts of 25, 50, 75 and 100 part per hundred parts of polyethylene
(php). The capsules were then dipped into the distilled water and shaked for 50 hours in a shaker. Water sample was
collected every 15 minutes and analyzed using Colorimetric method. It was found that the cumulative release of urea
from the capsules during in contact with distilled water for 50 hours was 0.359, 0.582, 0.787 and 0.803 g/g. of urea
capsule, respectively. This was in agreement with the scanning electron microscopy images which showed that
porosity within the microstructure of polyethylene increased with increasing addition of urea. In addition, starch was
added to polyethylene at 2.5, 5.0 and 7.5 php and extruded with urea using the above proportions. Results showed
that after 50 hours of dipping in distilled water, the cumulative release of urea increased with an increased amount
of starch in the mixes. Samples containing 25, 50, 75 and 100 php of urea and 7.5 php of starch were found to give
the highest cumulative release of urea which was equal to 0.710, 0.827, 0.954, 0.953 g/g. of urea capsule,

respectively.
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Fig. 1 Cumulative release of urea from the capsules containing no starch in formulation.
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Fig. 2 Cumulative release of urea from the capsules containing 2.5 parts of starch and

100 parts of polyethylene in formulation.
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Fig. 3 Cumulative release of urea from the capsules containing 5.0 parts of starch and 100 parts

of polyethylene in formulation.
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Fig. 4 Cumulative release of urea from the capsules containing 7.5 parts of starch and

100 parts of polyethylene in formulation.
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Fig. 5 SEM images showing the porosity within the microstructure of polyethylene (a) pure

polyethylene (b) formulation 2 before the release of urea (c) formulation 2 after the release

of urea.
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