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ABSTRACT 

Over the last decade, graphene and its related materials have gained intense research 

interest because of their remarkable physical, electrical, and thermal properties. 

However, producing graphene at large scales is often expensive. Conventional 

production methods use high heat, leading to a rise in carbon dioxide emissions and 

the use of hazardous materials. This study explored using E-Coli as a more 

economical, eco-friendly electron transfer medium for rGO production. The E-Coli 

was collected from the Beira river basin and grown using LB broth. GO was 

synthesized with Tour's method and reduced with E-Coli at 37 °C to boost bacterial 

activity. Samples were characterized at intervals of 24, 48, and 72 hours. MrGO was 

further analyzed with UV-visible absorption spectroscopy (UV-Vis), Powder X-ray 

diffraction (XRD), Raman spectroscopy, X-ray photo spectroscopy (XPS), and 

scanning electron microscopy (SEM). After the reduction, XPS data showed a 

considerable amount of oxygen species were removed, and the C/O ratio evidenced 

it with an increase from 1.84 to 3.24, which confirmed that sp2 graphitic carbon 

content has increased over time. FTIR showed similar results, indicating that E-Coli 

intermediated reduction is successful and displayed a severe reduction in oxygen 

functional peak intensities. Raman spectroscopy showed that the ID/IG ratio 

increased from 1.01 to 1.17 after 72 hours. XRD data validated the shift from 

crystalline nature to amorphous after 24 hours and which increased towards the end 

of 72 hours. 

Moreover, E-Coli reduced MrGO exhibited traces of nitrogen as well. N-Doped logo 

can be used in composite applications due to its enhanced mixing capabilities and 

improved stability in the dispersion stage. The microbial pathway is a partial 

reduction pathway, capable mainly of reducing hydroxyl, carbonyl, and epoxy groups 

than ketones and carboxyl, which can be a selective reduction method and biological 

functionalization method. 

Keywords: Graphene oxide, Reduced graphene oxide, Microbial reduction, Green 

synthesis, Nitrogen doping 
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