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Abstract

The use of polylactic acid (PLA) bioplastic in agricultural application was studied in this
research work. Based on diffusion through PLA and biodegradability of PLA, it is used to
produce controlled released fertilizer (CRF). By varying structure and thickness, PLA was
prepared as coating material, membrane bag and film bag for controlled released
fertilizer. In addition, natural rubber (NR) and an additive (X) were mixed to improve the
release ability of PLA. Electrical conductivity and pH measurements were employed to
study the release ability and biodegradability via hydrolysis under controlled condition
at 50°C. Morphology, thickness, fertilizer release ability as well as hydrolytic degradation
of the CRF as compared to bare fertilizer were elucidated. It was found that the PLA
coated fertilizer fully released nutrient within one hour. From SEM micrographs, defects
were clearly observed on PLA coating. In the membrane form, PLA and PLA mixed with
NR were used. Both showed the fibrous structure with many voids and pores. These
membrane bags containing fertilizer released nutrient more than 87% withing 24 hours.
It indicated that nutrient can flow through voids and pores of the membrane bag. When
PLA with and without the addition of additive (X) used for the film bag, the nutrient
release was minute over the first seven days of immersion. The high nutrient release was
noticed on day 10 and continued onward. At 31 immersion days, all film bags showed
the nutrient release at 50°C of 98, 97, and 73% for the PLA film, PLA-X (0.005%) and
PLA-X (0.01%), respectively. The film with additive of 0.01% showed the slowest release.
The presence of additive helps generate small pores inside the film by which lowering
the pressure buildup inside the film during immersion. That reduces the film cracking
and nutrient can still diffuse through film. Under 90-day immersion at 35°C, all films
released nutrient only 82, 47, and 45%, respectively. Still the film with the highest

amount of additive prolonged the release the most. Biodegradability of PLA via hydrolysis



was studied. At 50°C, the carboxylic acids as the hydrolytic product were slightly
detected at the beginning of immersion. Later the acids increase significantly. For
membrane forms, high amounts of acids were clearly observed on immersion day 68. At

35°C and 90 days of immersion, the hydrolysis of the films hardly occurred.
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