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— PROJECTE  Epnhancement of industrial and agroindustrial wastes hydrolysis for short-chain carboxylic acids production
by acidogenic fermentation

- DATAPREVISTAD'INICI DEL PROJECTE 15/12/2021
S ERCPANEL1 LS9 Applied Life Sciences and Non-Medical Biotechnology

- ERCPANEL 2 (OPCIONAL)  Indiqueu un ambit de la llista
- SECTOR1 Farmaceuticaibiotecnologia

—> SECTOR 2 (OPCIONAL) Medi ambientienergia IZI

Vegeu l'apartat de caracteristiques i escolliu la modalitat en funcid de les caracteristiques del projecte.

Modalitat de cofinangament 0 Modalitat d'ajuts especifics

—> NOM DE L'EMPRESA  VEnvirotech Biotechnology, SL. - CIF
— REPRESENTANT LEGAL DE L'EMPRESA  patricia Ayméa Maldonado
— RESPONSABLE DEL PROJECTE AL'EMPRESA  Gabriela Montiel Jarillo
- ADREGA ELECTRONICA > TELEFON
- ADREGA DEL CENTRE DE TREBALL ON ES DESENVOLUPARA PARCIALMENT EL PROJECTE
C/Mar Mediterraneia, 8
— CODIPOSTAL 08130 = POBLACIO  Vallés Occidental - PAGINAWEB https://www.venvirotech.com
- BREU PRESENTACIO DE L'EMPRESA

Venvirotech és una start up biotecnologica dedicada a la transformacié de residus organics en bioplastics Polihidroxialcanoatos (PHAs) que es
caracteritzen per ser produits per bacteris, biodegradables en el medi ambient i compatibles amb el cos huma. Venvirotech disposa d’una tecnologia
propia que s'instal-la alla on es genera el residu i que permet I'obtencié de I'bioplastic PHAs.

L’empresa compta amb dos mercats clarament diferenciats. Per una part esta orientat a aquelles industries que generin residus alimentaris
(pastisseries industrials, fruita i verdura, restes carniques, vi, llet, fangs de depuradores, purins, etc) que podran transformar en PHAs d'alta qualitat.
| per I'altra banda, esta vincluada a aquells sectors interessats en I'Us de bioplastics que s’obtindrien a través del PHAs valoritzats dels residus
organics.
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- UNIVERSITAT  Universitat Autonoma de Barcelona

—> PROGRAMA DE DOCTORAT Ciencia i Tecnologia Ambientals
INVESTIGADOR/A ICREA BENEFICIARI D'UN AJUTERC [l GRUPDERECERCASGR
— CODISGR 2017 SGR 1288 —> NOMDEL GRUP DERECERCA  GRUP DE TECNOLOGIES NETES

— DIRECTOR/ADETESI  Guillermo Ernesto Baquerizo Araya
- CENTRE DE RECERCA (SIESCAU)  Eurecat
- ADRECA ELECTRONICA > TELEFON

- ADRECA DEL DEPARTAMENT/CENTRE ON DESENVOLUPARA PARCIALMENT EL PROJECTE

Placa de la Ciéncia, 2.

> CODIPOSTAL 08243 - POBLACIO Manresa - PAGINAWEB  https://eurecat.org/

BREU RESUM DEL PROJECTE DE RECERCA, QUE INDIQUI SI HI HA ALTRES ENTITATS 0 CENTRES PARTICIPANTS, AMB L'EXTENSIO MAXIMA DEL
REQUADRE, MITJANGANT EL QUAL EL CANDIDAT PUGUI IDENTIFICAR SI ES TRACTA D'UN PROJECTE DEL SEU INTERES.

BACKGROUND

The increase of population and industrialization has led to the generation of huge amounts of waste that needs an adequate treatment before their
final disposal. In particular, most of agro-industrial wastes are currently non properly treated and underutilized, which may cause negative effects on
the environmental and human health. In addition, untreated wastes are associated to different problems with climate change by increasing the
emission of greenhouse gases. In recent years, strategies aimed to resource recovery from different type of wastes have gained attention since they
are able to reduce waste volume and riskiness alongside the production of value-added products, achieving strategic targets as circular economy and
environmental sustainability.

In particular, the generation of polyhydroxyalkanoates (PHAs) from organic waste has arisen as a promising and environmentally friendly alternative
to valorize this type of residue since PHAs is the main bioplastics’ constituent. Bioplastics are able to replace the conventional petroleum-based
plastics which are considered a global environmental concern due to their accumulation in landfills and marine environments. PHAs are natural
intracellular polyesters synthesized by some bacteria and used as energy-reserve material. PHA production is achieved throughout three processes
in a row that comprise a first acidogenic fermentation step leading to volatile fatty acids (VFAs) production, followed by the enrichment of a mixed
microbial culture with PHA-accumulating organisms, and the accumulation step to maximize the PHA content of the enriched-biomass. Finally, the
synthesized PHA is extracted, purified and characterized. PHAs are currently considered as renewable resource-based polymers since they can be
synthesized using organic wastes as raw materials.

To achieve high bioconversion rates of the organic wastes, the degradation of macromolecules contained in the raw organic waste into monomers
must be ensured, and thus, hydrolysis is considered the rate-limiting process previous to the acidogenic fermentation stage. Furthermore, the
distribution of VFAs obtained from acidogenic step is conditioned to both initial monomers and operating conditions. Hence, the deep understanding
and improvement of the hydrolysis step of each specific waste arises as an essential task to guarantee the effective waste valorization. Venvirotech
Biotechnology SL is a Spanish pioneer company in the sector of bio-based plastics production from organic wastes, contributing to the circular
economy framework whereby residues can be turned into resources.

PROJECT OVERVIEW

The doctoral project aims to optimize the hydrolysis stage to improve waste biodegradability and to evaluate the obtained products (i.e. VFAs) from
the acidogenic fermentation. Enzymatic- and physicochemical-based processes will be tested in different agro-industrial residues with the objective
of maximizing the monomers content from the hydrolysis step. In this sense, the main goal is to identify the operating conditions of both hydrolysis
and acidogenesis steps in order to obtain high PHA production yields from each tested residue. Hydrolysis assays will be carried out in lab-scale
reactors. Once optimized hydrolysis conditions are identified for each residue, the whole process (i.e. hydrolysis + acidogenesis) will be conducted in
pilot-scale reactors (> 250 L). An economic assessment will be also performed using the pilot-scale results.

The thesis will be developed in collaboration with the EURECAT Sustainability Area and the UAB GENOCOV research group, both with long-standing

experience in wastewater treatment and in the development and implementation of resource recovery strategies. The PhD student will be enrolled in
the doctoral program of "Environmental science and technology" at the UAB and will perform its research at both VEnvirotech and EURECAT.
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Descripcio dels requisits minims i valorables, quant a titulacid, idiomes i experiéncia, que seran més valorats en els candidats. En tots els
apartats calfer referéncia a si és un requisit minim o valorable.

> TITULACIO" (GRAU, 0 EQUIVALENT (LLICENCIATURA, ENGINYERIA SUPERIOR | ARQUITECTURA), | MASTER UNIVERSITARI)

Licenciatura o grado en ciencias quimicas, biotecnologia, ciencias ambientales, biologia ambiental

*Requisits per a ladmissio al doctorat: vegeu U'apartat corresponent a les preguntes més freqiients dels estudiants de doctorat (FAQ) del
web del Pla de Doctorats Industrials.

— IDIOMES - EXPERIENCIA PROFESSIONAL D'INTERES

Buen nivel de Inglés - Se valorara experiencia previa en tratamiento y valorizacion de
residuos organicos

—> ALTRES

- Es valorable tener conocimiento previo del proceso de produccion de PHA
- Se valorara experiencia previa en procesos enzimaticos

Lelement essencial del Pla de Doctorats Industrials és el projecte de doctorat industrial, és a dir, un projecte de recerca estratégic d'una
empresa, on el doctorand/a desenvolupara la seva formacid investigadora, en collaboracié amb una universitat, i que sera objecte d'una
tesidoctoral.

LaGeneralitat de Catalunya dona suport economic a aquests projectes mitjangant 2 modalitats, ateses algunes caracteristiques en l'exe-
cucio del projecte:

a. Projectes de doctorat industrial cofinangats per la Generalitat de Catalunya.
b. Projectes de doctorat industrial amb ajut especific.

- Latesidoctoral es desenvolupara en el marc d’'un convenide collaboraci6 entre una universitat (i, si escau, centre de recerca) i unaem-
presa (també pot participar-hi més d'una empresa).

- El/ladoctorand/a disposara d'un director/a de tesi vinculat/ada a la universitat o al centre de recercaid’una persona responsable desig-
nadaperlempresa.

- La seleccio de la persona candidata es realitzara conjuntament entre les parts signants del conveni de collaboracié. En tot cas, la persona
candidata ha de ser acceptadaiadmesa al programa de doctorat de la universitat corresponent.

- La persona candidata ha de tenir una nota mitjana de U'expedient académic igual o superior a 6,5 (escala 0 a10), calculada sobre el total de
creédits dels estudis superiors que donen accés als estudis oficials de doctorat.

- Eldirector/a de tesi ha de formar part d'un grup de recerca reconegut (SGR) vigent de la Generalitat de Catalunya o bé ser investigador/a del
programa ICREA o haver obtingut finangament del Consell Europeu de Recerca (ERC).

- Ladedicaci6 del/de la doctorand/a al projecte de recerca es distribuira entre lempresai la universitat.

- El/la doctorand/a participara en programes formatius en competéncies especifiques relacionades amb el lideratge, la coordinacid i la gestié
de projectes d’'R+D+I; la transferéncia de resultats de recerca; el desenvolupament de noves empreses, i la propietat intellectual i industrial,
entre altres matéries rellevants.

— El/ladoctorand/a disposara d’'una assignacié anual (borsade mobilitat) financada per la Generalitat de Catalunyaique podra acumular-se
per a un periode maxim de 3 anys. La finalitat és l'assisténcia a seminaris i congressos relacionats amb el projecte de recerca, aixi com
estades en altres seus de 'empresa, en altres universitats o en centres de recerca de fora de Catalunya.

STotes les tesis llegides en el marc del Pla de doctorats industrials rebran lamencié de doctoratindustrial. Les empresesi els directors
académics o les directores académiques participants també rebran un reconeixement per la seva participacié al Pla.
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DADES DE LAPERSONA SOL LICITANT

- NOM | COGNOMS DE L’ESTUDIANT > NIF
- ADREGA DE LA RESIDENCIA HABITUAL

- CODIPOSTAL - POBLACIO - TELEFON

- ADREGA ELECTRONICA

PERFIL DEL CANDIDAT

- TITULACIO: GRAU 0 EQUIVALENT (LLICENCIATURA, ENGINYERIA SUPERIOR | ARQUITECTURA), | MASTER UNIVERSITARI.

- NOMBRE DE CREDITS\I NOTA MITJANA
DE L'EXPEDIENT ACADEMIC DE GRAU O
EQUIVALENT (ESCALA1a10)

- NOMBRE DE CRI’EDITS~I NOTA MITJANA
DE L'EXPEDIENT ACADEMIC
DE MASTER (ESCALA1A10)

—> IDIOMES. EN EL CAS DE DISPOSAR D'UN - EXPERIENCIAPROFESSIONAL
CERTIFICAT ACREDITATIU, CAL ESPECIFICAR-HO
AMB LA DATA D'OBTENCIO.

- ALTRES DADES D'INTERES RELLEVANTS PER AL PROJECTE
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A EMPLENAR PEL CANDIDAT

Espaiperincloure les motivacions i linterés personal en el projecte, amb Uextensié maxima del requadre.

PROTECCIG DE DADES DE CARACTER PERSONAL

Les dades facilitades per les persones sol-licitants seran tractades per TAGAUR en els termes segiients:
Responsable. AGAUR - CIF Q0801117C - Passeig Lluis Companys 23, 08010, Barcelona -lopd.agaur@gencat.cat.
Delegat Protecci6 Dades. Microlab Hard - ¢/ Santiago Rusifiol 8, 08750 Molins de Rei - agaur@dpo.microlabhard.es

Finalitat. Remetre la seva candidatura a l'empresa i Universitat impulsores del Projecte de Recerca al qual s’hagi inscrit per, si s'escau, gestionar 'ajut per a la seva contractacid dintre del periode establert en
la convocatoria de Doctorats Industrials, de conformitat amb el Reglament (UE) 2016/679 del Parlament Europeu relatiu a la proteccid de dades de caracter personalila L0 3/2018, de 5 de desembre, de
Proteccié de Dades personals i garantia dels drets digitals.

Legitimacid. EL compliment d'una obligacid legal i l'exercici de poders piblics conferits al Responsable.

Conservacio de les dades. Les seves dades es conservaran d'acord amb els terminis establerts al marc normatiu regulador dels serveis de gestid d'ajuts de 'TAGAUR i en la normativa d'arxius aplicable.
Drets. En qualsevol moment, pot exercir els drets d’accés, rectificacio, supressid, oposicid, limitacid o portabilitat mitjangant escrit, acompanyat de copia de document oficial que l'identifiqui, adregat a 'Agaur
o al Delegat de Protecci6 de Dades. En cas de disconformitat amb el tractament, també té el dret de presentar una reclamacié davant 'Autoritat Catalana de Protecci6 de Dades.

Destinataris. Empresa i Universitatimpulsores del Projecte de Recerca per a la valoracié de la seva candidatura, Departament dEmpresa i Coneixement al qual es troba adscrit TAGAUR amb lobjectiu de
exercir les funcions de control, avaluacid i direccié al respecte de la gestié de 'AGAUR. Entitats de 'ambit public o privat en cas que resulti totalment necessari i estigui previst a la convocatoria per a la

correcta resolucié de la mateixa. Sempre que existeixi obligacid legal.

Dataisignaturade linteressat.

, de de

BLOQUEJAR

doctorats.industrials.reu@gencat.cat -doctoratsindustrials.gencat.cat

Enviamentelectrdnic d'una copiasignada a la bustia de correu del Pla de Doctorats Industrials: doctorats.industrials.reu@gencat.cat
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In particular, the generation of polyhydroxyalkanoates (PHAs) from organic waste has arisen as a promising and environmentally friendly alternative to valorize this type of residue since PHAs is the main bioplastics’ constituent. Bioplastics are able to replace the conventional petroleum-based plastics which are considered a global environmental concern due to their accumulation in landfills and marine environments. PHAs are natural intracellular polyesters synthesized by some bacteria and used as energy-reserve material. PHA production is achieved throughout three processes in a row that comprise a first acidogenic fermentation step leading to volatile fatty acids (VFAs) production, followed by the enrichment of a mixed microbial culture with PHA-accumulating organisms, and the accumulation step to maximize the PHA content of the enriched-biomass. Finally, the synthesized PHA is extracted, purified and characterized. PHAs are currently considered as renewable resource-based polymers since they can be synthesized using organic wastes as raw materials.

To achieve high bioconversion rates of the organic wastes, the degradation of macromolecules contained in the raw organic waste into monomers must be ensured, and thus, hydrolysis is considered the rate-limiting process previous to the acidogenic fermentation stage. Furthermore, the distribution of VFAs obtained from acidogenic step is conditioned to both initial monomers and operating conditions. Hence, the deep understanding and improvement of the hydrolysis step of each specific waste arises as an essential task to guarantee the effective waste valorization. Venvirotech Biotechnology SL is a Spanish pioneer company in the sector of bio-based plastics production from organic wastes, contributing to the circular economy framework whereby residues can be turned into resources. 

PROJECT OVERVIEW
The doctoral project aims to optimize the hydrolysis stage to improve waste biodegradability and to evaluate the obtained products (i.e. VFAs) from the acidogenic fermentation. Enzymatic- and physicochemical-based processes will be tested in different agro-industrial residues with the objective of maximizing the monomers content from the hydrolysis step. In this sense, the main goal is to identify the operating conditions of both hydrolysis and acidogenesis steps in order to obtain high PHA production yields from each tested residue. Hydrolysis assays will be carried out in lab-scale reactors. Once optimized hydrolysis conditions are identified for each residue, the whole process (i.e. hydrolysis + acidogenesis) will be conducted in pilot-scale reactors (> 250 L). An economic assessment will be also performed using the pilot-scale results. 

The thesis will be developed in collaboration with the EURECAT Sustainability Area and the UAB GENOCOV research group, both with long-standing experience in wastewater treatment and in the development and implementation of resource recovery strategies. The PhD student will be enrolled in the doctoral program of "Environmental science and technology" at the UAB and will perform its research at both VEnvirotech and EURECAT.
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