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Among plant nutrient elements, N is the most important but more than 60% is
lost when farmers apply it into soil. Biopolymers have been an emerging field of study
in agriculture for many years which are used as fertilizers coating. In this study,
biopolymers were used as a nutrient release-controlling material. Urea fertilizer was
coated with two different types of biopolymers, which are polyvinyl alcohol (PVA)
and polyvinylpyrrolidone (PVP). These biopolymers can reduce the loss of nitrogen
from coated fertilizer. The urea granules were sprayed with PVA and PVP solutions in
a rotary drum, by varying the ratios per mass 2:0 (EUF1), 1:0 (EUF2), 1:0.25 (EUF3),
1:0.5 (EUF4), 1:1 (EUF5), and 1:2 (EUF®6), respectively. To understand the release of
the nutrient in the encapsulated urea fertilizer (EUF), a mathematical model of Fick’s
law was used to predict the releasing behaviors. The n value from 0.5 to 1.0 is a
mechanism of nutrient release for non-Fickian diffusion. The results showed that the
predicted n values of 0.86-0.98 illustrated a strong non-Fickian diffusion while un-
coated urea was 0.70. It could be concluded that the high n value refers to the longer
nutrient release that benefits plant absorption. The morphology of granules was
observed by using scanning electron micrographs, which illustrated the characteristics of
coating materials. It was found that there were more than one form, including plates,
needles, and bundles. Determination of the chemical functional groups in the sample

was performed using FT-IR spectroscopy. The spectrum of the blend was similar to



the spectrum of urea. This might be because the amount of coating materials was
markedly smaller than that of solid pure urea. Thermal stability and degradation steps
of samples were analyzed by TGA technique. It was found that all of the samples
displayed three major weight loss stages at 140-200, 220-340, and 350-480°C. The
first stage was a wide scale weight loss that starts before the melting point (132.5°C).
The second stage was fast thermal decomposition for urea residue. In the final stage at
above 350°C, the structures of hydroxyl and organic matter were eliminated.
According to the mathematical model of Fick’s law from previous experiment,
EUF2 and EUF3 showed the highest n value, so they were used to evaluate plant
growth parameters as compared with EUF6 which showed the lowest n value.
Treatments were arranged in a completely randomized design in the greenhouse. The
EUF2, EUF3, and EUF6 were used as the fertilizer for Chinese kale (Brassica
alboglabra Bailey) cultivation. EUF2 and EUF3 showed the highest stem fresh
weight, root fresh weight, stem dry weight, and root dry weight over plants with urea
and the control. The high N accumulation in plant was found in EUF2, EUF3, EUF6,
and urea, whereas PVA, PVP, and the control showed low N accumulation. This
indicates that EUF2, EUF3, and EUF6 could improve agricultural yield due to high N

accumulation or less N loss.
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