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1.Introduction
Chlorinated aliphatic hydrocarbons (CAHs) (eg Perchlorethylene (PCE), Trichlorethylene (TCE)) are organic compounds in which the chlorine atoms are directly bound to the carbon skeleton. Due to their peculiar chemical-physical properties, chlorinated solvents have been widely used for many industrial activities. The widespread utilization and the improper storage and disposal have made the CAHs ubiquitous pollutants of various types of environmental matrices [1]. Very often these matrices are remediate using technologies that exploit chemical-physical treatment technologies, even if in recent years are gaining the scientific community interest the technologies that utilize the microbial consortia naturally present in the contaminated matrices [2]. One of these technologies can take advantage of in situ reduction through a reaction called reductive dechlorination [3]. This is a reaction in which molecular hydrogen provides the reducing power to reduce the halogenated molecule. This study reports the increasing of the volume of a dechlorinating biomass with the chemostat approach in order to obtain a larger volume of active consortia with an high concentration of genes. 
2. Methods
The scale up activity was carried out by PCE fed dechlorinating anaerobic culture, which was composed of 75% of D. mccaryi. Raw data of the 16S rRNA gene amplicon se-quencing of the consortium is available at the DDBJ/ENA/GenBank under the BioProject PRJNA705054 (SRA: SRX10172732). The anaerobic dechlorinating consortium used as inoculum a 150 mL PCE-fed enriched culture acclimated on lactate as electron donor and maintained under fill-and-draw conditions with a hydraulic retention time (HRT) of 30 days. The dechlorinating culture maintenance has been performed by the periodic feeding of TCE (0.5 mM) and a lactate 5 mM solution as hydrogen source through electron donor. Before each new feeding, any organic volatile metabolites were removed by flushing the liquid phase with a mixture of N2/CO2 (70:30 %v/v) which ensured the anaerobic environment necessary to the dechlorinating microorganisms. The scaled-up tank was constituted by a 25 L glass tank sealed with a rubber cap and provided with three glass tube for the liquid phase and gas phase sampling (Figure 1). he 25 L tank was provided with an internal recirculation loop by using a membrane pump which recirculate the liquid phase to avoid mass transfer limitation. The 25 L bioreactor was operated with the same HRT of 30 days which consists in the weekly substitution of 6 L of liquid phase with fresh mineral medium while the TCE and lactate concentration were maintained at 0.5 mM. During the volumetric increase of the liquid phase, the headspace was filled with a gas mixture of N2/CO2 (70:30 %v/v).
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Figure 1. Schematic representation of the scale up activity
3. Results and discussion
The increase of the biomass volume with the chemostat approach had reported a good capability of the biomass to fullfill the PCE reductive dechlorination. After a small period of acclimatation the biomass gained the capability to completely reduce PCE in five days with the production of only vinyl chloride and ethylene with a concentration of 0.32 ± 0.03 mM and 0.2 ± 0.1 mM (fig2). The reductive dechlorination reduction rate resulted 0.1 mmol/L*d and the total amount of spiked PCE was utilized for the biomass growth as indicated by the mass recovery balance higher than the 95%.
                         [image: ]Eth.
Time (d)
CAHs (mmol/L)

                           Figure 1. Time course of reductive dechlorination reaction in the 25L biological reactor
4. Conclusions
After the good performances offered by this consortia augmentation this biomass incrementation has allowed the inoculation and the biofilm formation on the electrodic surface on a 400 L bioelectrochemical reactor for a field test on a real contaminated site situated in northern italy. 
Acknowledgements 
This project has received funding from the European Union’s Horizon 2020 research and innovation program under grant agreement No 826244-ELECTRA.
Bibliography
[1]	R.E. Doherty, Environ. Forensics. 1 (2000) 69–81.
[2]	M.P. Papini, M. Majone, F. Arjmand, D. Silvestri, M. Sagliaschi, S. Sucato, E. Alesi, E. Barstch, L. Pierro, Chem. Eng. Trans. 49 (2016) 91–96. 
[3]	M.M. Rossi, E. Dell’Armi, L. Lorini, N. Amanat, M. Zeppilli, M. Villano, M. Petrangeli Papini, Bioengineering. 8 (2021) 109.

image1.jpeg
150 mL
serum bottle

25L
Bioreactor




image2.emf
0

0,2

0,4

0,6

0,8

1

1,2

1,4

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Conc Etilene, CAHs (mmol/L)

Giorni di funzionamento (d)

0,0

20,0

40,0

60,0

80,0

100,0

120,0

140,0

160,0

180,0

0 10 20 30 40 50 60 70 80 90

Conc CAHs (µM)

Giorni funzionamento (d)

VC Etilene TCE cDCE

-450 vs SHE

-350 vs SHE

-550 vs SHE

0,020,040,060,080,0100,0120,0140,0160,0180,00

10 20 30 40 50 60 70 80 90

Conc CAHs (µM)

Giorni funzionamento (d)

VC Etilene TCE cDCE

-450 vs SHE

-350 vs SHE

-550 vs SHE

0,020,040,060,080,0100,0120,0140,0160,0180,00

10 20 30 40 50 60 70 80 90

Conc CAHs (µM)

Giorni funzionamento (d)

VC Etilene TCE cDCE

-

450 vs SHE

-350 vs SHE

-550 vs SHE

0,0

20,0

40,0

60,0

80,0

100,0

120,0

140,0

160,0

180,0

0 10 20 30 40 50 60 70 80 90

Conc CAHs (µM)

Giorni funzionamento (d)

VC Etilene TCE cDCE

-450 vs SHE

-350 vs SHE

-550 vs SHE

0

0,2

0,4

0,6

0,8

1

1,2

1,4

0 5 10 15 20 25 30 35 40 45 50 55 60 65

70

Conc Etilene, CAHs (mmol/L)

Giorni di funzionamento (d)

VC cDCE TCE PCE Etilene


image3.jpg
GRUPPO DI INGEGNERIA CHIMICA DELLUNIVERSITA'

GET INNOVATION




