Accepted Manuscript

Preliminary purification of volatile fatty acids in a digestate from acidogenic Sep aratmn
fermentation by electrocoagulation

BPurification

Nidal Fayad, Tania Yehya, Fabrice Audonnet, Christophe Vial

Technology’

PII: S1383-5866(16)32813-1

DOI: http://dx.doi.org/10.1016/j.seppur.2017.04.041
Reference: SEPPUR 13703

To appear in: Separation and Purification Technology
Received Date: 24 December 2016

Revised Date: 7 April 2017

Accepted Date: 12 April 2017

Please cite this article as: N. Fayad, T. Yehya, F. Audonnet, C. Vial, Preliminary purification of volatile fatty acids
in a digestate from acidogenic fermentation by electrocoagulation, Separation and Purification Technology (2017),
doi: http://dx.doi.org/10.1016/j.seppur.2017.04.041

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.seppur.2017.04.041
http://dx.doi.org/10.1016/j.seppur.2017.04.041

Preliminary purification of volatile fatty acids in a digestate
from acidogenic fermentation by electrocoagulation

Nidal Fayad'?, Tania Yehya'?, Fabrice Audonnet"? and Christophe Vial***

! Université Clermont Auvergne, Institut Pascal, BP 10448, F-63000 Clermont-Ferrand, France;
E-mail: nidalfayad188@hotmail.com, taniayehial88@hotmail.com,
fabrice.audonnet@uca.fr, christophe.vial@uca.fr. Tel: +33(0)473405266 - Fax: +33(0)
473407829.

2 CNRS, UMR 6602, IP, F-63178 Aubiére, France.

Abstract

This study investigated for the first time the use of electrocoagulation (EC) in the batch
mode with aluminum or iron electrodes for the preliminary purification of volatile fatty
acids (VFA) in a digestate from acidogenic fermentation. The respective influences of
electrolysis time, electrode material, current density, inter-electrode distance and initial
pH (pHi) on the efficiency of the process were investigated. Experimental results
showed that VFA were totally found in the liquid phase at the end of EC in all cases,
while EC removed efficiently (> 80%) solids and other soluble compounds including
nitrogenous and phosphorous species. Reduction of EC operating cost was achieved by
working at the lowest current density (9.3 mA/cm?) and at the lowest inter-electrode
distance (1.0 cm), independently from pH;. Operating costs were evaluated to be 0.26 +

0.03.and 1.07 + 0.04 US $/m* with iron or aluminum electrodes, respectively.
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