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Nieto-Sánchez

PII: S2213-3437(17)30473-6
DOI: http://dx.doi.org/10.1016/j.jece.2017.09.035
Reference: JECE 1883

To appear in:

Received date: 14-7-2017
Revised date: 3-9-2017
Accepted date: 17-9-2017

Please cite this article as: M.A.Cardete, J.Mata-Álvarez, J.Dosta, R.Nieto-
Sánchez, Influence of Hydraulic Retention Time, Food-to-microorganism
ratio and influent biodegradability on the performance of an aerobic selector
treating petrochemical wastewater, Journal of Environmental Chemical
Engineeringhttp://dx.doi.org/10.1016/j.jece.2017.09.035

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 proof
before it is published in its final 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.

http://dx.doi.org/10.1016/j.jece.2017.09.035
http://dx.doi.org/10.1016/j.jece.2017.09.035


Influence of Hydraulic Retention Time, Food-to-microorganism ratio and influent 

biodegradability on the performance of an aerobic selector treating petrochemical 

wastewater 

M.A. Cardetea,b*, J. Mata-Álvarezb, J. Dostab, R. Nieto-Sáncheza 

aChemical Engineering Consultant, Spain 

bDepartment of Chemical Engineering and Analytical Chemistry, University of Barcelona, Martí i 

Franquès 1-11, 6th floor, 08028 Barcelona, Spain. 

*Corresponding author: macardeteg@gmail.com 

 

HIGHLIGHTS 

 Selector's F/M ratio and Hydraulic Retention Time determined sludge settling 

 Best settling was coincident with maximum COD removal efficiency in the selector 

 Increasing the influent's biodegradability to the selector improved sludge settling 

 Supplying more particulate matter to the selector worsened sludge settling 

 Including a selector in the activated sludge system resulted in an older sludge 

 

ABSTRACT 

Selectors have been widely recognized as a solution to control filamentous bulking and 

consequently enhance sludge settling. However, to guarantee the selector's effectiveness 

(Sludge Volumetric Index< 100 mL g-1during 90% of the time) in a full-scale installation, it is 

compulsory to find the proper design and operational parameters, according to the quality of 

the wastewater treated. In order to identify the key parameters to optimize the selector's 

performance, petrochemical wastewater was tested in a pilot-scale activated sludge system 

including an aerobic selector. The optimum conditions in the selector were an hydraulic 

retention time (HRT) of 30 minutes and a food-to-microorganism ratio (F/M) from 30 to 35 

g COD g-1 VSS day-1. They corresponded to the selector's maximum COD (37.4%) and BOD5 

(95.1%) removal efficiency and the dominance of the storage mechanism in front of 

replicative growth (ratio Nitrogen assimilation-to-Volatile Suspended Solid production of 

0.07 g NH4
+-N assimilated g-1 VSS produced). Feeding a more biodegradable influent to the 

selector (up to 45 g BOD g-1 VSS day-1) enhanced its effectiveness, whereas increasing the 

supply of particulate matter (up to 139.6 g COD g-1 VSS day-1) showed a negative effect on 

sludge settling. The inclusion of the aerobic selector in the activated sludge system, operated 

at the optimum parameters, resulted in an older aged sludge. Increasing the selector's F/M 
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