Lecture Title:
Retooling anaerobic digestion to maximize waste carbon conversion in a circular
bioeconomy

Abstract:

Biomanufacturing of chemicals using waste streams has the potential to dramatically
reduce greenhouse gas emissions from current fossil-based inputs while enabling carbon
recycling towards a circular economy. Anaerobic microbial communities (microbiomes)
maintained in bioreactors can serve as the foundation to achieve these goals.
Engineering anaerobic microbiomes to achieve specified functions remains challenging,
and widely deploying anaerobic microbiomes at scale will require bioreactor innovations
to maintain microbiome stability amid non-sterile waste streams and economic bioreactor
operational strategies with high biomass retention. Dynamic membrane bioreactors
(DMBRs) are an emerging class of bioreactors that use a dynamic membrane consisting
of a biological cake layer formed on an inexpensive mesh support with submillimeter
pores to accomplish biomass separation. The dynamic membrane allows the decoupling
of the solids retention time and hydraulic retention time while minimizing membrane
fouling challenges that limit the use of conventional membrane bioreactors for wet organic
waste streams with high solids levels. The dynamic membrane also supports the growth
of microorganisms that contribute to waste conversion. We have demonstrated the
benefits of using anaerobic DMBRs for the high-rate conversion of different waste
streams to a range of valuable products. This presentation will showcase diverse
applications of this innovative anaerobic biotechnology, including mainstream treatment
of municipal wastewater to renewable natural gas and producing medium-chain fatty
acids from food waste and other organic waste streams.
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