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Chemistry Abstract: Cleaning up marine-based oil spills promptly and thoroughly is

S - crucial for protecting the environment. One method for achieving this is
eminar on bioremediation, the utilization of microorganisms to break down the oil.
o1Te)d=lapl=e[ETile) sk er i | | While effective, this process can take months to completely remove the oil,

prompting researchers to explore ways to accelerate it. Since the 2010
petr oleum-based Deepwater Horizon oil spill, there has been a new interest in the use of
poIIutants nanoparticles to expedite the natural oil biodegradation process. In our 2022

review article, we coined this "nano-enhanced bioremediation”. These
nanoparticles can play an essential role in enhancing the accessibility of oil to
microorganisms. Our research has focused on investigating the impact of three
different nanoparticles - silica, silver, and lignin - on the oil-degrading
capabilities of the marine bacterium Alcanivorax borkumensis. Interestingly,
we have found that the charge of the nanoparticles influences their binding to
both the bacterium and the oil. By manipulating the charge using a positively
charged polyelectrolyte, chitosan, we have demonstrated that we can engineer
nanoparticles to accelerate the breakdown of spilled oil. The findings hold
promising implications for a more sustainable approach to addressing large-
scale oil spills. Additionally, building on the well-known oil-degrading
abilities of A. borkumensis, our ongoing studies are exploring its potential for
breaking down polyethylene, offering hope for environmentally friendly
solutions to this ubiquitous pollutant.
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