Accepted Manuscript

Process Safety and
Environmental Protection

Title: Feasibility assessment of energy-neutral %m
microalgae-based wastewater treatment plants under Spanish
climatic conditions

Authors: Rubén Diez-Montero, Alessandro Solimeno, Enrica <.
Uggetti, Maria Jestus Garcia-Galan, Joan Garcia

PII: S0957-5820(18)30657-8

DOI: https://doi.org/10.1016/j.psep.2018.08.008
Reference: PSEP 1478

To appear in: Process Safety and Environment Protection
Received date: 15-3-2018

Revised date: 4-8-2018

Accepted date: 8-8-2018

Please cite this article as: Diez-Montero R, Solimeno A, Uggetti E, Garcia-Galan
MJ, Garcia J, Feasibility assessment of energy-neutral microalgae-based wastewater
treatment plants under Spanish climatic conditions, Process Safety and Environmental
Protection (2018), https://doi.org/10.1016/j.psep.2018.08.008

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.psep.2018.08.008
https://doi.org/10.1016/j.psep.2018.08.008

Feasibility assessment of energy-neutral microalgae-based wastewater treatment

plants under Spanish climatic conditions

Rubén Diez-Montero®, Alessandro Solimeno®, Enrica Uggetti?, Maria Jesis Garcia-Galan?,

Joan Garcia?

®GEMMA - Group of Environmental Engineering and Microbiology, Department of Civil and
Environmental Engineering, Universitat Politecnica de Catalunya - BarcelonaTech, ¢/ Jordi Girona 1-3,

Building D1, E-08034, Barcelona, Spain

bDepartment of Chemical Engineering, University of Almeria, Ctra. Sacramento s/n, 04120 La Cafada de

San Urbano, Almeria, Spain

*Corresponding author. Email address: ruben.diez.montero@upc.edu (R. Diez-Montero)

Graphical abstract

coaguan [
Influent
wastewater e 8 -
HIGH RATE ALGAE PGNDS : SECOHDARY
PRIMARY SETTLING v

TANKS s
PRETREATIMEN T - t
! - . Eftuent
PFrimary 5 ludge THICKENER
Biamase.
. sy

]

i —‘I.‘ i
[ THIOKENER J
' ‘J
Heatand r- s Bioges [CHal FFR.E";‘I:ER:%;LENT
o i | Buogas
Iric power & . 4 . unir
BIOGAS TANK
COMBINED
HEAT AND POWER JEIN "

UNIT [CHP) W

% biomasz
‘ . ————  ANAFROBIC
DIGESTER

BIOSOLIDS-BIOFERTILISER

Microalgae-based wastewater treatment plant

Highlights

Energy balance:
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e Microalgae-based wastewater treatment plants assessed in terms of energy balance.

e Anaerobic digestion as a means to recover energy from microalgae-bacteria biomass.
e Spanish climatic conditions allow for a positive electrical energy balance.

e A positive heat balance is not feasible in all the locations.

e The environmental temperature is a key variable in the heat balance.
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