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Abstract

Nowadays, the problem for use of fertilizers with the conventional agriculture is fertilizer loss
through volatilization and leashing, leading to some important environmental problems. Thus, one
solution of this problem is the encapsulation of fertilizers by polymer membranes to control the
diffusion of water and the release of the water-soluble active agent. The aim of this study is to
develop a novel control release of urea fertilizer via natural rubber and to demonstrate its
performance in water and soil for agriculture field. Two approaches for preparing the capsules are
(1) the coating of fertilizer grain by degradable polymers via natural rubber, (2) foam consisting of
NR foam and sugar bagasse foam with these degradable polymers coating. Two methods are
expected to be the suitable technique for preparing the capsules. Factors affecting such as natural
rubber content, natural rubber layer, crosslinking of natural rubber, ratio between natural rubber and
sodium alginate on the release rate of urea from capsules obtained from coating were subsequently
investigated. The second method, the capsule was prepared form fertilizer grain with NR coating.
The rate of fertilizer release from the capsule decreased with increasing NR coating layer and NR
concentration. The duration of release of capsule coated with 5 NR layer having diameter of 4.781
mm and weight of 0.1244 g was 9 h in aqueous phase and 120 h in soil medium. The rate of
swelling ratio for this sample responded to fertilizer release of capsule in aqueous phase. In final
part method, the fertilizer capsule obtained from natural rubber foam or sugar cane foam. The pore
size of sugar cane foam observed from SEM was 0.1 mm and the pore size of sample was closed
with NR. In case of NR foam capsule, the pore size was roughly 0.05 mm and the pore size of NR
foam was coated with different NR layer. The swelling ratio of this foam depended on number of
NR layer and NR concentration. When the sugar cane capsules were coated with natural rubber, it
was found that the release rate of urea was significantly decreased and duration of release was
prolonged for roughly 48 h in aqueous medium and 60 days in soil medium. In the case of NR foam

capsule, the duration of release was 12 h in aqueous medium and > 30 days in soil.
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