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Oil has been the backbone of global 
industrialization.

Oil continues to hold a critical 
position in the fields of energy, 
transportation, and petrochemicals.

Crude oil is a source of raw materials 
for production of plastics.



COST?

Contamination with oil and its 
derivatives is still significant in all parts of 
the world.

Parts of the oil pollutants can persist in 
the environment for years.

Existing plastic waste requires better 
management.



Crude oil is a natural product, however, its normal 
residence is deep the underground in the subsurface 
reservoirs and deposits, where it was originally created 
and accumulated. 

At the surface of the Earth Environmental pollutant 

Chemicals / Natural products



Can green chemistry provide 
solutions that balance these 

realities?



How many petroleum-based 
chemicals you’re in contact with right 

now?



Over 96% of all 

manufactured products 

are in some way “touched” 

by chemicals during their 

development or 

production.



The chemical industry represents one of the 
largest global sectors, encompassing 

petrochemicals, pharmaceuticals, agrochemicals, 
paints, coatings, and related fields.



GREEN CHEMISTRY 

the design of chemical 
products and processes that 
reduce or eliminate the use 
and generation of hazardous 
substances.

(Anastas & Warner, 1998)

Yale University, USA



Can green chemistry provide 
solutions that balance these 

realities?



Cleaner refining: advanced catalysts, reduced by-products

Safer solvents and reaction media

Oil spill remediation: bioremediation and green 
dispersants

Chemical recycling and upcycling of plastics



BIOREMEDIATION

One of the most efficient strategies in cleaning the oil 

polluted environment 

  

Relies on microorganisms and their system of 

enzymes as natural capacity of the Earth or self-

cleaning by decomposing and removing harmful 

substances 



BIOREMEDIATION





Life on land

Microbial populations play an important role in stabilization of soil eco-

system, they are key players in regulation of the nitrogen, phosphorus 

and sulphur levels in soil, as well as in decomposition of decaying 

organic matter

Bioremediation technologies, whether they are conducted ex situ or 

in situ, can be applied in land heavily contaminated with petroleum 

and derivatives, mud pit and heavy residual oil contamination.



Life below water

Marine microorganisms have a potential for biodegradation and they also 

have the potential to clean up the water. Their natural, innate abilities are 

used in bioremediation techniques to purify marine waters and to return the 

equilibrium of the ecosystems where they live.

Pseudomonas sp., Bacillus sp., Rhodococcus sp.  



Climate action in order to 
combat climate changes

In recent years, one of the cheap, modern and promising solutions to 

decreasing GHGs emission into the Earth’s atmosphere is the 

employment of certain bioremediation

The huge variety of the metabolic pathways employed by 

microorganism can be used for assimilation of methane, fixation of 

nitrogen, and in that way for bioremediation of pollutants



Ensuring sustainable 
consumption and production 

patterns

One of major researches in plastic decomposition is microbial degradation.

Bioremediation of toxic plastic waste is a promising ecological strategy 

since it represents more sustainable process comparing with physical 

degradation and chemical degradation of plastics

Rhodococcus ruber

Aspergillus sp, Pseudomonas sp.  Penicillium sp.
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The bottom line: Green chemistry in 

action - bioremediation harnesses 

nature’s self-cleaning ability





https://chemistryforsustainability.org

https://chemistryforsustainability.org
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