Accepted Manuscript o

CHEMICAL

Enhanced retention of deammonification microorganisms for the treatment of ENGINEERING

psycrophilic anaerobic digestate JOURNAL N
' ) ) o

Nicola Frison, Simos Malamis, Evina Katsou, David Bolzonella, Francesco 3

Fatone

PII: S1385-8947(18)30411-X

DOI: https://doi.org/10.1016/j.cej.2018.03.053

Reference: CEJ 18660

To appear in: Chemical Engineering Journal

Received Date: 2 February 2018

Revised Date: 9 March 2018

Accepted Date: 11 March 2018

Please cite this article as: N. Frison, S. Malamis, E. Katsou, D. Bolzonella, F. Fatone, Enhanced retention of
deammonification microorganisms for the treatment of psycrophilic anaerobic digestate, Chemical Engineering
Journal (2018), doi: https://doi.org/10.1016/j.cej.2018.03.053

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.


https://doi.org/10.1016/j.cej.2018.03.053
https://doi.org/10.1016/j.cej.2018.03.053

Enhanced retention of deammonification microorganisms for the

treatment of psycrophilic anaerobic digestate

Nicola Frison®”, Simos Malamis?, Evina Katsou®, David Bolzonella!, Francesco Fatone*

'Department of Biotechnology, University of Verona, Strada Le Grazie 15, 37134, Verona, ltaly,

email: nicola.frison@univr.it, david.bolzonella@univr.it

?Department of Water Resources and Environmental Engineering, School of Civil Engineering,
National Technical University of Athens, 5 Iroon Polytechniou St., 15780, Athens, Greece; email:

malamis.simos@gmail.com

*Department of Mechanical, Aerospace and Civil Engineering, Brunel University, Institute of
Environment, Health and Societies, Kingston.Lane, Uxbridge Middlesex UB8 3PH, UK; email:

evina.katsou@brunel.ac.uk

*Department of Science and Environmental Engineering (SIMAU), Marche Polytechnic University,

Brecce Bianche St., 60131, Ancona, Italy; email: f.fatone@univpm.it

*corresponding author

Abstract

This study focused on the treatment of psychrophilic anaerobic digestate from pig slurry
digestion through a single-stage Sequencing Batch Reactor (SBR) accomplishing the
autotrophic nitrogen removal (ANR). In period 1, the combination of the high sludge
retention time (>50 days) and the presence of significant concentrations of biodegradable
organic carbon favoured the uncontrolled growth of the denitrifying bacteria (HDB) and
the nitrite oxidizing bacteria (NOB), affecting negatively the deammonification (DAM)
activity from 14-15 mgN/gMLVSS-h to only 2.2 mgN/gMLVSS-h. In Period 2, the sieving
of the suspended biomass at 125 pum was evaluated to enhance the retention time of DAM

microrganisms in granular sludge into the SBR. This strategy allowed the recovery of 60%
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