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This book constitutes the refereed proceedings of the 6th International
Workshop on Graphs in Biomedical Image Analysis, GRAIL 2024, held in
conjunction with MICCAI 2024, in Marrakesh, Morocco, on October 6,
2024. The 12 full papers included in this volume were carefully
reviewed and selected from 19 submissions. The papers cover a wide
range of topics, such as deep/machine learning on graphs;
probabilistic graphical models for biomedical data analysis; signal
processing on graphs for biomedical image analysis; explainable Al
(XAl) methods in geometric deep learning; big data analysis with
graphs; graphs for small data sets; semantic graph research in
medicine; modeling and applications of graph symmetry/equivariance;
or graph generative models.
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Chapter 1. Introduction to Green Biorefinery Solutions -- Chapter 2.
Biodegradable Waste Composition and Characterization -- Chapter 3.
Principles of Biorefinery and Resource Recovery -- Chapter 4.
Bioprocessing Technologies for Biodegradable Waste Conversion --
Chapter 5. Biochemical and Biotechnological Approaches -- Chapter 6.
Bioproducts and Bioenergy Generation -- Chapter 7. Nutrient Recovery
and Soil Enrichment -- Chapter 8. Case Studies in Green Biorefinery
Solutions -- Chapter 9. Techno-economic and Environmental
Assessment -- Chapter 10. Policy and Regulatory Frameworks for
Green Biorefinery -- Chapter 11. Future Trends and Innovations --
Chapter 12. Challenges and Opportunities in Green Biorefinery --
Chapter 13. Conclusion: Toward a Circular Biowaste Economy.

This book delves into the innovative concept of biorefineries as a
sustainable approach for managing biodegradable waste and producing



valuable resources. It highlights the pressing need to address
environmental challenges, such as waste accumulation and resource
depletion while meeting the increasing demand for renewable energy
and bio-based products. The book introduces the concept of
biorefineries, which are analogous to conventional oil refineries but
focus on converting biomass and biodegradable waste into a range of
high-value products. These products include biofuels, biochemicals,
bioplastics, biofertilizers, and other materials that can replace fossil-
derived equivalents. The author explores various technological
pathways and processes involved in efficiently transforming different
types of biodegradable waste, such as agricultural residues, food
waste, and organic byproducts, into usable resources. Readers are
guided through the principles of biorefinery design, integration of
various unit operations, and the optimization of conversion processes
to achieve maximum resource utilization and minimal environmental
impact. The book emphasizes the importance of circular economy
concepts, where waste is considered a valuable input rather than a
burden. It also discusses the economic, social, and environmental
benefits of adopting biorefinery solutions in different sectors, from
agriculture to industry. The book is a valuable resource for researchers,
policymakers, industry professionals, and students interested in
exploring innovative approaches to waste management, resource
recovery, and the transition towards a more sustainable and circular
bioeconomy. By highlighting the transformative potential of
biorefineries, the book contributes to the ongoing dialogue on creating
a more environmentally conscious and resource-efficient future.
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