
Author’s Accepted Manuscript

Feedback control system for filtration optimisation
based on a simple fouling model dynamically
applied to membrane bioreactors

Enrique González, Oliver Díaz, Luisa Vera, Luis
E. Rodríguez-Gómez, Juan Rodríguez-Sevilla

PII: S0376-7388(17)33526-3
DOI: https://doi.org/10.1016/j.memsci.2018.02.007
Reference: MEMSCI15931

To appear in: Journal of Membrane Science

Received date: 16 December 2017
Revised date: 19 January 2018
Accepted date: 6 February 2018

Cite this article as: Enrique González, Oliver Díaz, Luisa Vera, Luis E.
Rodríguez-Gómez and Juan Rodríguez-Sevilla, Feedback control system for
filtration optimisation based on a simple fouling model dynamically applied to
membrane bioreactors, Journal of Membrane Science,
https://doi.org/10.1016/j.memsci.2018.02.007

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/memsci

http://www.elsevier.com/locate/memsci
https://doi.org/10.1016/j.memsci.2018.02.007
https://doi.org/10.1016/j.memsci.2018.02.007


1 

 

Feedback control system for filtration optimisation based on a simple 

fouling model dynamically applied to membrane bioreactors  

Enrique González*, Oliver Díaz, Luisa Vera, Luis E. Rodríguez-Gómez, Juan Rodríguez-

Sevilla 

Departamento de Ingeniería Química y Tecnología Farmacéutica. Universidad de La Laguna  

Av. Astrof. Fco. Sánchez s/n. Apdo. de correos 456. 38200. La Laguna, España 

Tel. + 34 922318056; Fax + 34 922318014; *email: eglezc@ull.es  

 
Abstract  

Increasing permeate flux whilst maintaining energy demands at reasonable levels is of great 

interest for membrane bioreactors (MBRs) widespread application. One of the main issues for 

this is to develop effective fouling control strategies under dynamic conditions. This study 

proposes a filtration length-based feedback control system for optimal filtration performance. A 

pilot-scale tertiary MBR was used for the control system validation. The control permitted the 

adjustment of the permeate flux and the final allowable transmembrane pressure at real-time, in 

order to obtain the desirable filtration length within a filtration cycle. A flux-step procedure was 

used to develop the model-based control law. The control system was tested by short-term tests 

under different initial permeate fluxes (30-60 L/h m
2
), transmembrane pressure increment 

factors (15-25 Pa) and sludge characteristics (1.8-3.5 mg/L of biopolymeric clusters), revealing 

a short transient response and a negligible steady-state error. The potential of this control system 

was reinforced during long-term operation at unsteady organic load conditions. At pre-fixed 

filtration time of 5 min, continuous operation at supra-critical fluxes (47.1-56.8 L/h m
2
) was 

maintained at low specific aeration demands (SADpnet=6.1-8.2 Nm
3

air/m
3

permeate). The control 

strategy designed in this study achieved better reversible fouling control than the conventional 

one (fixed permeate fluxes) which in turn led to a considerable lower residual fouling rate.            
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