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Abstract of the doctoral research

The role of anaerobic digestion (AD) in the present bio-economy concept exceeds the boundaries
of on-site electricity and heat production, as it can serve as a process for renewable energy recovery
and the production of bio-based products. To apply this concept, three agricultural feedstocks were
evaluated for potential biogas production: cocoa waste, pumpkin and animal manure. A case study
was performed to calculate the energy potential of cocoa waste in a possible full-scale scenario in
an agricultural region of Ecuador. Furthermore, two different strategies were evaluated for long-
term biogas production stabilization during AD of cocoa waste, namely co-digestion with cow
manure and synthetic nutrients supplementation.

To push the current boundaries in the AD process, cocoa waste was valorized by integrating slow
pyrolysis with AD. The characterization of the products and energy was performed as single
processes and the integration of both technologies. Integrated processes appeared to recover
more energy than single technologies. Finally, the production of microbial protein (MP) from a real
biogas stream was described. The separation of CO, and CH,4 in the biogas by electrochemical
means was done with a parallel production of H; and O,. Next, the blended gasses were used as
feedstock for MP production using enriched microbial cultures. The generation of microbial feed
from agricultural waste is an example of an integrated valorization of waste streams towards
renewable feed/food products using renewable electricity as the sole input. High-value products
for agriculture were obtained from these integrated processes, confirming that cyclic valorization
of feedstocks is possible.
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Nayaret was born in Quito, Ecuador on July 1oth, 1986. She obtained her bachelor’s in science
major biotechnology at the Army Polytechnic School (Ecuador) in 2011. From 2010 to 2012, she
worked as an environmental biotechnologist at ENYA Ltda., in projects related to organic waste
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scientific journals, and shared her results in platform presentations at international conferences.




