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Fossil fuel sources cause climate change and have limited availability. To combat this issue, we propose an integrated biorefinery concept to transform corn and sunflower stalks into bioplastics, microbial proteins, and 
lignin-based nanofibers. Biodegradable polyhydroxyalkanoates will be produced as bioplastics from cellulose and/or hemicellulose by bacteria, reducing the environmental impact. Simultaneously, while extracting the 
polymer produced by bacteria, microbial proteins will be isolated for animal feed applications, decreasing the overall cost of biopolymer production. In addition, nanofibers will be produced from lignin fraction of 
biomass. Therefore, we will give value to residues in terms of the circular economy concept. A life cycle analysis and environmental impact assessment will be conducted to understand, quantify and enhance 
sustainability and profitability while analyzing the decrease in carbon footprint compared to petrochemical synthesis.


