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Abstract: The main objective of this study is the potential evaluation of obtaining bioplastics
through biodegradable polyesters synthesized by bacteria, present in the anaerobic treatment of
urban and industrial wastewater, which have a series of characteristics to consider as their
processing as material bioplastic In Asturias, more than 70,000 tons of sludge are produced and, by
applying circular economy criteria and technologies for the production of bioplastics from
wastewater, a synergy could be obtained that would allow the reuse of sludge by valorization as
raw material. to produce bioplastics. This valorization can be carried out mainly through the
combination of two technologies, on the one hand, anaerobic fermentation to produce volatile fatty
acids and on the other the generation of bacterial populations that produce Polyhydroxyalkanoates
(PHA’s). The PHAs are obtained from the microorganisms present in the sludge generated in the
wastewater treatment process.
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1. Introduction

Biopolymers can be classified according to their source, from which the most important
biopolymers on the market divided into three subgroups will be analyzed: polymers based on
renewable resources (starch and cellulose), biodegradable polymers based on bio-derived monomers
(vegetable oils and lactic acid) and biopolymers synthesized by microorganisms
(polyhydroxyalkanoates (PHA)).

Among the great variety of these biodegradable plastics, a family of more than 40 poly-hydroxy
alkanoates (PHAs) and their copolymeric derivatives has emerged as an attractive alternative, due to
its complete biodegradability. PHAs are linear aliphatic polyesters composed of fatty acid monomers
and polylactic acid. The presence of PHA in activated sludge has been demonstrated as an
intermediate metabolic product in wastewater treatment. Activated sludge is the biological material
produced in wastewater treatment. This treatment consists of combining wastewater with
microorganisms to reduce the organic load of the waters. This combination is called mixed liquor.

Once the water has been treated sufficiently, the excess liquor is discharged into sedimentation
tanks. After a period in these tanks, the supernatant of the mud can be separated. The supernatant
continues to be treated before it is discharged, while part of the sludge is used to reseed the new
untreated water and another part represents the excess of activated sludge. The excess sludge is
extracted from the system to maintain the biomass-substrate balance ratio.
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We consider it relevant to analyze the possibility of producing PHB in Asturias using the excess
of activated sludge from an effluent treatment plant and the derived wastewater as renewable and
economic sources of biomass and carbon, respectively. This would have two great advantages: on the
one hand, a reduction in the cost of production of PHB, and on the other, a decrease in the volume of
the discarded activated sludge, because of the PHB extraction.

Due to the environmental pollution generated by both urban and industrial wastewater, the
revaluation of this type of wastewater represents a technological system and an environmental
alternative that we achieve an innovative and efficient way of bioplastic materials.

The regulatory requirements for discharges, as well as the need to reuse water in the industry,
make this project be considered as a new, innovative alternative that eliminates water pollution while
enabling the reincorporation of wastewater into the process. productive.

The rapid and marked progress that has been made in recent years in the science and technology
of polymers has created new plastic materials with excellent physical properties and durability.
However, plastic products usually have applications for single use, especially in food packaging and
medical applications. Since these materials are not biodegradable they can remain on the surface of
the earth for hundreds of years without considerable changes in their structure.

The fact that the vast majority of plastic materials produced around the world are non-
degradable, implies that their waste process represents a great problem for society and for the
environment. This is a problem that grows exponentially every day, estimating in 25 million tons per
year the rate of accumulation of this waste in the environment

The consumption of these non-degradable plastics represents a very large negative impact on
the environment. Besides the time for its decomposition, the fauna around the spills, of this type of
materials, can be affected in diverse ways, affecting its habitat or feeding. Even being able to cause
the death of certain specimens.

PHAs are natural aliphatic polyesters that are synthesized and stored in the cytoplasm of the
cells of prokaryotic organisms, such as bacteria and cyanobacteria, as carbon stores and energy in the
form of insoluble granules.

2. Conclusions

Generation of a biodegradable plastic of high social interest, which can respond to the growing
concern of society for the negative environmental burden that both wastewater and plastics
production have. The evaluation of the effectiveness of the valorization system proposed on the final
quality of the effluent, the productive performance and the amount of by-products generated and
products used, gives interesting results in the recovery of useful materials from the waste, obtaining
high value products added (both economic and environmental). Obtaining a limited positive impact
on employment with the creation of new jobs in the water treatment sector. Allowing a circular
economy in the manufacture of plastics, as we would use a waste as raw material to obtain plastics
that are easily recycled and degraded. Closure of the water cycle as a resource. recycling and
subsequent application. Improvement of the water footprint due to a better use of this vital resource,
limited and scarce.
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