Downloaded from orbit.dtu.dk on: Mar 19, 2019

Foaming in manure based digesters: Effect of overloading and foam suppression
using antifoam agents

Kougias, Panagiotis; Tsapekos, Panagiotis; Boe, Kanokwan; Angelidaki, Irini

Publication date:
2013
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit

Citation (APA):
Kougias, P., Tsapekos, P., Boe, K., & Angelidaki, I. (2013). Foaming in manure based digesters: Effect of
overloading and foam suppression using antifoam agents. Abstract from 35th Commission Internationale de
l’Organisation Scientifique du Travail en Agriculture & Commission Internationale du Genie Rural 5th
Conference, Billund, Denmark.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
 You may not further distribute the material or use it for any profit-making activity or commercial gain
 You may freely distribute the URL identifying the publication in the public portal
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

From effective to intelligent agriculture and forestry
XXXV CIOSTA & CIGR V Conference 2013

Foaming in manure based digesters: Effect of overloading and foam
suppression using antifoam agents
Panagiotis Kougias, Panagiotis Tsapekos, Kanokwan Boe and Irini Angelidaki
Department of Environmental Engineering, Technical University of Denmark, Kgs. Lyngby, DK-2800

e-mail of corresponding author: iria@env.dtu.dk
Summary
Anaerobic digestion foaming is one of the major problems that occasionally occur in full-scale biogas plants,
affecting negatively the overall digestion process. The foam is typically created either in the main biogas
reactor or/and in the pre-storage tank and the entrapped solids in the foam cause severe operational
problems, such as blockage of mixing devices and collapse of pumps. Furthermore, the foaming problem is
linked with economic consequences for biogas plants, due to income losses derived from the reduced biogas
production, extra labour work and additional maintenance costs. Moreover, foaming presents adverse
environmental impacts owing to the overflowing of the pre-storage or digester tanks. So far, there has never
been thoroughly investigation of foaming problem in manure-based digesters, which is the main anaerobic
digestion system applied in Denmark. The purpose of the present study was to investigate the effect of
organic loading rate on foam formation and also to evaluate the antifoam efficiency of different chemical
compounds on foam suppression.
Thus, the impact of organic loading rate on anaerobic digestion foaming was studied in a continuous mode
o

experiment. A continuous stirred tank reactor, operating under thermophilic conditions (55 C) was fed with
cattle manure. In order to investigate the effect of organic overloading on foam formation, a stepwise
increase of the organic loading rate was performed by the addition of glucose in the feeding substrate.
Biogas production, methane content in biogas, pH, VFA concentration and the volume of foam formed in the
reactor were monitored and recorded in daily basis.
The investigation of possible solutions to counteract foam formation was achieved through the evaluation of
the antifoam efficiency of five commercial and non-commercial chemical compounds. The antifoam agents
were tested on samples derived from a reactor that was facing foaming problems due to organic overload.
The antifoam potential was determined by the aeration method and was defined using three parameters:
foaming tendency, normalised foaming tendency and foam stability
The results obtained from the above experiments showed that the organic loading rate had a significant
impact on foam formation. Finally, it was observed that using specific chemical defoamers, the foaming
propensity of the substrate was minimized. However, the efficiency of the defoamers varied significantly,
revealing that their chemical composition affected differently the foam mechanism.
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