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This study is aimed to develop controlled-release materials for urea fertilizer by spraying and dipping techniques.
Solution of lactic acid-based (co)polymer and its blends were applied onto urea granulates surface. The material characteristics
were then examined. Percent coated materials as a function of polymer types, molecular weight, concentrations and dose
applications were examined by gravimetric analysis. Urea release rate of the coated fertilizer in water was measured by
monitoring refractive index of the solutions. Morphology of the polymer coating surfaces was revealed by Scanning Electron
Microscopy (SEM). Thermal stability and chemical structure of the coated materials were investigated by Thermo-gravimetric
analyzer (TGA) and Fourier Transform Infrared (FTIR) Spectroscopy.

Results on percent coated materials / amount of applied polymer ratio indicated that the dipping method has higher
efficiency than the spraying process. Moreover, the use of spraying technique was limited by an increase in viscosity of polymer
solutions when solutions with higher concentration or polymers with higher molecular weight were employed. It was found that
higher percent coated materials were obtained when solutions with higher concentration were used and higher number of
coating dose was applied. Results from SEM photographs and urea release rates showed that quality and thickness of coated
layer play significant roles in retarding the urea release rate. Surface with large amount of cracks and pin-holes were obtained in
materials coated with low molecular-weight polylactic acids, i.e. PLA-1, PLA-2 and PLA-3. As a result, their urea release rates
were not dramatically different when the amount of coated layer was increased. In contrast, the efficiency in lowering of urea
release was enhanced by increasing the percent coated materials when commercial polylactic acid and poly(lactic acid-co-
ethylene terephthalate) copolymer were employed. When polymer blends were employed, the results showed that the materials
releasing behaviors were in good correlation with the constituent polymers. Resulis from TGA experiments on the coated
material residue after a complete urea release obtained from materials prepared from PLA-1, PLA-2 and copolymer showed
lower thermal stability than the original materials. However, it is not conclusive that this is due to a hydrolysis of the materials, as
hydrolytic degradation is unlikely to take place during this short total release time period. Also, results from FTIR showed no

evidence of chemical structural change during the release.





