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Agricultural mulch is a typical technology not only for the household users but also
for the agricultural industries. Agricultural plastic mulch is efficient inorganic mulch
that is widely used for many reasons such as weed controls and soil moisture
regulation. One important problem from using plastic mulch is that the plastic itself
is not a degradable material. Therefore, the biodegradable polymer is introduced as
an agricultural plastic mulch to facilitate growers by decreasing the cost of plastic
elimination. To enhance the functional performance of the material, furfural and urea
are combined to act as nematocide and fertilizer, respectively. Moreover, the
synthesis of the complex of furfural-urea can reduce the release rate of nitrogen in
urea because of higher number of bondings in the complex.

This research can be classified into 2 parts. The first part focused on the synthesis of
furfural and urea. The different synthesis methods were conducted in an aqueous
phase to obtain the product which is difurfurilidentriurea or DFTU. Several variables
were considered such as reaction time, drying process, and the concentration of
catalyst. The samples from different synthesis procedures were then characterized by
NMR spectroscopy which can determine the chemical molecular structure of the
unknown compounds. After the effect of all variables were studied, the suitable
condition to synthesize the complex was conducted as i) to use vacuum dryer as a
drying method, ii) Mixing time of urea and furfural and mixing time after adding
HCI acids are 15 minutes and 2 hours, respectively, iii) at least 500 ml of water to
wash the product. The thermal stability of the DFTU product showed that it would be
stable until 140°C before decomposition occured. The second part of this research
- studied the furfural-urea complex imbedded with poly(butylenes succinate-co-
butylene adipate) or PBSA biodegradable polymer. Two different techniques used to
produce the polymer film were extrusion and solvent casting. The extruded film
provides uneven thickness and non-uniform distribution of furfural-urea complex
particle on the polymer film. However, the FT-IR spectra of extruded film compared
to the solvent casting film was not significantly different. After that the polymer film
was tested for the release rate in water solution. The release rate of the complex
material was obtained by measuring only the release of furfural since urea cannot be
detected in the range of UV-vis spectrometer. The results revealed that the release
rate of furfural in furfural-urea complex imbedded with the polymer was slower and
also the amount of furfural released was less than the furfural-urea complex without
polymer imbedding.

Keywords: Agricultural Plastic Mulch/ Biodegradable Polymer/ Combination of
Nematocide and Fertilize/ Controlled release
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