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Simple techniques, i.e., sandwiching and split feeding techniques, for entrapment of 

urea in unvulcanised and sulphur (S) vulcanised natural rubber (NR) in solid form were first 

attempted. Unvulcanised NR was found to be unable to sandwich urea whereas S-vulcanised 

NR could entrap urea. However almost all of the urea entrapped was released within a kw 

days. Urea encapsulation using NR latex was further developed for better controlled release 

of urea. Acid precipitation technique previously studied was employed to prepare urea­

unvulcanised NR capsules coated with calcium (Ca)-alginate. Crosslink density of the 

alginate membrane depended on both time for dipping the capsules into a calcium chloride 

(CaC12) solution (gelling agent) and the concentration of CaC12 solution. The amount of urea 

release was inversely proportional to crosslink density of the Ca-alginate membrane. The 

results agreed well with the morphology studied under optical and scanning electron 

microscopes. It was of interest to examine the concise method for preparation of coated urea­

NR capsules and to reduce the step of coating, the sodium alginate was directly added in NR 

matrix. The influence of surfactants mixed with NR latex on the ure� released from coated 

urea-NR capsules was also investigated. The negative charges from sodium dodecyl sulfate 

(SOS) retained urea particles in the capsules while the expulsion occurred in the presence of 

cationic surfactant. The effect of chitosan, a biodegradable filler, on the controlled release 

urea was subsequently investigated. Addition of chitosan into NR matrix caused an increase 

in water uptake and, hence, the increase of urea release. Various methods for incorporating of 

chitosan into urea-NR capsules to form polyelectrolyte complexes (PECs) with sodium 

alginate were explored together with the morphological studies under microscopic 

techniques. 
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