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Abstract
Spent yeast (SY), a major challenge for the brewing industry, was treated using a microbial electrolysis cell
to recover energy. Concentrations of SY from bench alcoholic fermentation and ethanol were tested,
ranging from 750 to 1500mgCOD/L and 0 to 2400mgCOD/L respectively. COD removal efficiency (RE),
coulombic efficiency (CE), coulombic recovery (CR), hydrogen production and current density were
evaluated. The best treatment condition was 750mgCOD/LSY+1200mgCOD/L ethanol giving higher COD
RE, CE, CR (90±1%, 90±2% and 81±1% respectively), as compared with 1500mgCOD/LSY (76±2%,
63±7% and 48±4% respectively); ethanol addition was significantly favorable (p value=0.011), possibly due
to electron availability and SY autolysis. 1500mgCOD/LSY+1200mgCOD/L ethanol achieved higher current
density (222.0±31.3A/m ) and hydrogen production (2.18±0.66 LH2/day/LReactor) but with lower
efficiencies (87±2% COD RE, 71.0±.4% CE). Future work should focus on electron sinks, acclimation and
optimizing SY breakdown. © 2015 The Authors. Published by Elsevier Ltd.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 99.978

Reaxys Database Information

Author keywords
COD removal Coulombic efficiency Hydrogen Microbial electrolysis cell Spent yeast

Bioresource Technology
Volume 200, January 01, 2016, Pages 342-349

Sosa-Hernández, O.a Popat, S.C.b Parameswaran, P.b Alemán-Nava, G.S.a Torres, C.I.c
Buitrón, G.d Parra-Saldívar, R.a

a

b

c

  View additional affiliations

 View references (44)

3

Microbial fuel cells | Bioelectric Energy Sources | cell MFC

https://www.scopus.com/sourceid/15423?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=56919770400&amp;eid=2-s2.0-84945162029
https://www.scopus.com/authid/detail.uri?authorId=25651913100&amp;eid=2-s2.0-84945162029
https://www.scopus.com/authid/detail.uri?authorId=23976884100&amp;eid=2-s2.0-84945162029
https://www.scopus.com/authid/detail.uri?authorId=56024124800&amp;eid=2-s2.0-84945162029
https://www.scopus.com/authid/detail.uri?authorId=9636486400&amp;eid=2-s2.0-84945162029
https://www.scopus.com/authid/detail.uri?authorId=7004414501&amp;eid=2-s2.0-84945162029
https://www.scopus.com/authid/detail.uri?authorId=55557890800&amp;eid=2-s2.0-84945162029
mailto:r.parra@itesm.mx
https://www.scopus.com/record/display.uri?eid=2-s2.0-84945162029&doi=10.1016%2fj.biortech.2015.10.053&origin=inward&txGid=b13a465035add577e72b6de2044df4d4#
https://www.scopus.com/record/display.uri?eid=2-s2.0-84945162029&doi=10.1016%2fj.biortech.2015.10.053&origin=inward&txGid=b13a465035add577e72b6de2044df4d4#references
https://www.scopus.com/record/display.uri?eid=2-s2.0-84945162029&doi=10.1016%2fj.biortech.2015.10.053&origin=inward&txGid=b13a465035add577e72b6de2044df4d4#topicDetailModal
https://www.reaxys.com/sc-linking/xs/citations/67390051?view=substances&md5=9d7bbced67d748af7b02f0cea8bb7fa1


29/4/2019 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-84945162029&doi=10.1016%2fj.biortech.2015.10.053&origin=inward&txGid=b13a465035add5… 2/3

Indexed keywords

Engineering
controlled terms:

Antigen-antibody reactions Electrolysis Electrolytic cells Ethanol Fermentation

Hydrogen Microbial fuel cells Regenerative fuel cells Yeast

Engineering
uncontrolled terms

Alcoholic fermentation COD removal COD removal efficiency Coulombic efficiency

Electron sink Ethanol addition P-values Treatment conditions

Engineering main
heading:

Hydrogen production

EMTREE drug
terms:

alcohol hydrogen organic matter alcohol

GEOBASE Subject
Index:

alcohol biotechnology brewing industry chemical oxygen demand

concentration (composition) efficiency measurement electrokinesis ethanol

fermentation hydrogen microbial activity yeast

EMTREE medical
terms:

acclimatization alcoholic fermentation Article autolysis chemical oxygen demand

controlled study current density electrolysis electron fermentation optimization

fermentation technique microbial community microbial degradation

microbial electrolysis cell nonhuman priority journal reactor spent yeast

waste component removal yeast bacterium biochemical oxygen demand

chemistry electrolysis equipment design fermentation metabolism pH

temperature

MeSH: Autolysis Bacteria Biological Oxygen Demand Analysis Electrolysis Electrons

Equipment Design Ethanol Fermentation Hydrogen Hydrogen-Ion Concentration

Temperature Yeasts

Chemicals and CAS Registry Numbers:
alcohol, 64-17-5; hydrogen, 12385-13-6, 1333-74-0;

Ethanol; Hydrogen

Funding details



29/4/2019 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-84945162029&doi=10.1016%2fj.biortech.2015.10.053&origin=inward&txGid=b13a465035add5… 3/3

Funding sponsor Funding number Acronym

National Research Council of Science and Technology

Consejo Nacional de Ciencia y Tecnología 420136

Funding text
The authors are grateful to the National Council of Science and Technology (Consejo Nacional de Ciencia y
Tecnología) from México, for the scholarship #CVU 420136 granted to the student and principal author,
Ornella Sosa Hernández. The authors gratefully acknowledge the Research Laboratory for Advanced
Processes for Water Treatment (LIPATA) at the Academic Unit Juriquilla of the Engineering Institute
(UNAM), for the support in the accomplishment of the present study and also to the Water Center for Latin
America and the Caribbean for its support with the facilities. We also wish to thank Dr. Diana L. Cárdenas-
Chávez for her advice and writing assistance that enriched this work.

ISSN: 09608524
CODEN: BIRTE
Source Type: Journal
Original language: English

DOI: 10.1016/j.biortech.2015.10.053
PubMed ID: 
Document Type: Article
Publisher: Elsevier Ltd

26512857

https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fwww.ncbi.nlm.nih.gov%2fpubmed%2f26512857&locationID=1&categoryID=41&linkType=PubMedLinking&origin=recordpage&zone=journalDetails&dig=fb5bd0b8b9965dabdf273a0010d7b419

