
 
 

 

 
The Chancellor of Ghent University has the honor of inviting you to attend the public defense 

of the doctoral dissertation of 
 

Nayaret Karina Acosta Ortiz  
 

Title of the doctoral dissertation: 
 

Anaerobic digestion of cocoa waste within a circular economy 
 
The public defense will take place on August 27th, 2019 at 16:00 in the Academieraadzaal of 
Aula (Volderstraat 9, 9000 Ghent). 
 
There will be a contiguous reception to which you are heartily invited.  
Please confirm your attendance before August 16th, 2019 to: nayaret.acosta@ugent.be.  
 
 

Dissertation supervisors   
   

Prof. dr. ir. Korneel RABAEY 
Faculty of Bioscience 
Engineering, 
Ghent University 
 

Prof. dr. ir. Frederik RONSSE 
Faculty of Bioscience 
Engineering, 
Ghent University  

Dr. ir. Jo DE VRIEZE 
Faculty of Bioscience 
Engineering, 
Ghent University 

   
   
Board of examiners   
   
Prof. dr. ir. Veerle FIEVEZ 
Chairperson 
Faculty of Bioscience 
Engineering, 
Ghent University 

Prof. dr. ir. Diederik ROUSSEAU 
Faculty of Bioscience 
Engineering, 
Ghent University  

Prof. dr. Joan MANYÀ 
Department of Chemical 
and Environmental  
Engineering 
Universidad de Zaragoza 

Prof. dr. ir. Marijke D’HAESE 
Faculty of Bioscience 
Engineering, 
Ghent University  

Prof. dr. ir. Marta CARBALLA 
Department of Chemical  
Engineering 
Universidade de Santiago de  
Compostela 
 

 

 

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 CO2 and CH4 in the biogas by electrochemical 
means was done with a parallel production of H2 and O2. 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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