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Investigation of degradation of soil buried plastic films labelled as biodagradable

Nowadays the amount of plastic waste is getting higher and higher and their degradation time is unknown. Biodegradable plastics were designed to substitute these to reduce pollution. The disintegration of biodegradable plastic products is observable, but the total biodegradation of their fragments (mineralization by microorganisms) is questionable. Main goal of this study was to examine how these daily used plastic sacs labelled as biodegradable behave in the environment in aerobic conditions and to determine the degree of their degradation.
40×40 mm size samples were cut from four types of biodegradable polyethylene (PE), one type of corn starch based degradable PE (compostable according to their labels) and from two types of common PE sacs. The weight of the samples was measured with analytic accuracy. The samples were buried in three different media (two types of mature composts and one type of potting soil) with three repetitions. During the six months long experiment the decrease of the sample weight was measured (after a careful washing and drying) monthly.
During the whole investigation the weight loss fell into range from zero to 5,12w/w %. The different types of the plastics shown significant differences in their weight loss: the corn starch based plastic produced the highest value, while the degradable low density PE the lowest value. As it was expected, the degree of degradation increased with time. On the other hand, the different types of burying media did not have any effect on the biodegradability of the samples.
At the end of the experimental period a general microbial characterization of the embedding media was performed. The cell number of the culturable bacteria was 107 and that of the fungi was 105-106 per one gram soil in all cases. Starch degrading microbes were present in an order of magnitude 105 per gram soil but enhanced amylase-activity could not be detected.
Although these results confirmed the presence of the appropriate microbial conditions for biodegradation, the very low weight loss of the samples (despite of the successful statistics) did not verify the biodegradation of these plastics, or the degradation time is much longer than the manufacturer’s expectation. Further experiments are needed to recognise the truly biodegradable plastics within real waste treatment conditions. Besides, the isolation of microorganisms that utilize plastics as potential nutrient- or energy resource is also could be important.



