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Proposal (250 words): 

Introduction: Plastics have driven technological development and shaped modern society. These synthetic 

materials are used in numerous applications in every aspect of society: Plastics are everywhere. Despite their 

success, plastics are associated with environmental pollution: Plastics are also everywhere we don’t want 

them. Since plastics are very stable, they persist in the environment and often get dispersed as microplastics, 

leading to ecotoxicity, accumulation in food-webs and contamination of food sources. Plastic waste is 

threatening the planet. Hypothesis and Objectives:  Main objective is to develop a bioreactor that uses 

microbial organisms (bacteria, fungi and archaea) to degrade and convert plastics. The hypothesis is that a 

combination of different microorganisms can efficiently transform plastics into biomass and high-value 

products. Setting and Methods: Currently many different bacteria and fungi have been identified that can 

degrade all common plastics (poly-esters, poly-ethylene, poly-urethane, poly-propylene, etc.).
 
Our plan is to use 

such organisms to develop a novel strategy for dealing with plastic waste. The steps will be: i) creation of a 

database, organizing detailed information on microorganisms that can degrade plastics; ii) combine 

microorganisms with similar growth conditions to create a cocktail that can simultaneously degrade a mixture 

of plastics, iii) genetically modify microorganisms to produce biomass and designer products. Impact: Plastic 

pollution is an increasing threat, with virtually every ecosystem being contaminated with (micro)plastics. Plastic 

recycling and re-use are possible, but combustion and/or land-fill are still the most prominent end-of-life 

options. This alternative end-of-life option, “Plastic composting”, will have profound impact on plastic waste 

strategies. 

Requirements candidate: Highly motivated student with good English communication skills and proactive and 

resolute attitude. 
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