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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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BEFERN K #¥H SYLLABUS

The goal of this course is to provide students with background, principles and technical breadth relevant to bioenergy
development. It will also allow students to identify critical issues and opportunities in bioseparation sciences and
technologies. We will first introduce the basic methods of bioseparations that are essential in bioenergy development:
analytical methods, cell lysis and flocculation, filtration, sedimentation, and extraction. Then we will focus on latest
bioenergy conversion technologies: biomass resources, ethanol fermentation, biodiesel production, anaerobic digestion,
thermochemical conversion techniques, and other new technologies.

Pk % 3 R Learning Outcomes

1. Students will be able use differential equations in solving transport phenomenon problems.
2. Students will gain knowledge about contemporary bioenergy conversion processes and technologies.

3.  Students will gain scientific writing skills.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if

this is a team teaching or module course.)

Lectures (40 hours)

Section 1: Overview of bioseparation technologies (1 hour, basic information of bioseparations)
Section 2: Analytical methods (3 hours, overview of major analytical methods in bioseparations)
Section 3: Cell lysis and flocculation (4 hours, major cell harvesting and lysis methods)

Section 4: Filtration (4 hours, dead-end and counter-flow filtration principles)

Section 5: Sedimentation (4 hours, centrifugation and gravity sedimentation principles)

Section 6: Extraction (4 hours, multi-stage solvent extraction principles)

Section 7: Biomass resources (1 hour, photosynthesis and biomass resource overview)

Section 8: Ethanol fermentation | (2 hours, fermentation processes)

Section 9: Ethanol fermentation Il (2 hours, lignocellulosic bioethanol fermentation)

Section 10: Biodiesel production | (2 hours, basic biodiesel production technologies)

Section 11: Biodiesel production Il (2 hours, biodiesel handling issues)
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Section 12: Anaerobic digestion (2 hours, waste management and biogas production)

Section 13: Thermochemical conversion (4 hours, biomass gasification and pyrolysis)

Section 14: New technologies (3 hours, artificial photosynthesis and microbial/bio-fuel cells)
Section 15: Presentations + Report (2 hours, student project presentations)

Guest lectures and field trips (8 hours)

Section 16: microalgae for biofuels (1 hour, latest algae cultivation and processing techniques)
Section 17: biomass thermochemical conversion advances (1 hour, gasification advances)
Section 18: Ocean bioenergy (1 hour, oceanic algae and microbial energy development)
Section 19: Alcohol fermentation (1 hour, butanol fermentation advances)

Section 20: local bioenergy field trip (2 hours, location TBD)

Section 21: local bioenergy field trip (2 hours, location TBD)

b R ES %% A Textbook and Supplementary Readings

Bioseparations Science and Engineering, 2nd Edition, by Roger G. Harrison et al., 2015.

Biomass to Renewable Energy Processes, 2nd Edition, by Jay Cheng, 2017
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