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Area of interest: 

date of publication of this form: _______
answers expected BEFORE: _______
	GENERAL INFORMATION

	Name of organisation*: ENEA (Italian National Agency for New Technologies, Energy and Sustainable Economic Development)

	Type of organisation*: 

X Public body (Research organisation/university/lab)   SME/ SME association    Other private actor 
 Not for profit organization    Regional body/agency   Other (specify)


	CONTACT PERSON 

	name*
	Massimo Pizzichini, Claudio Russo

	country
	Italy

	address
	Via Anguillarese, 301 - Post Bag 008 - 00123 Rome, Italy

	tel*
	Pizzichini +39 06 30483247, Russo +39 06 30484892

	Fax
	+39 06 30483256

	e-Mail*
	massimo.pizzichini@enea.it; claudio.russo@enea.it

	TYPE OF PARTNER SEARCH*:

	X FP7 SPECIFIC CaLL
 NO SPECIFIC CALL/EXPRESSION  of interest (only if relevant)

	CONSORTIUM*
	POSITION within consortium*

	X Create a new consortium

X Join an existing consortium
	 As a Coordinator

X As a Partner

	IF FP7 RELEVANT CAll:

Area of interest

	COOPERATION

CAPACITIES

 1 – Health

X 2 - Food, agriculture, fisheries and biotechnologies

 3 – ICT

 4 – NMP

 5 – Energy

 6 – Environment (including climate change)

 7 – Transports (including aeronautics)

 8 – SSH

 9 – Space
 10 – Security
 Research infrastructures

 Research for the profit of SMEs

 Regions of knowledge
 Research potential

 Science in society

 Support to the coherent development of research policies
 International cooperation

PEOPLE

IDEAS

 Initial Training Networks (ITN)
 Intra-European Fellowships (IEF)
 European Reintegration Grants (ERG)

 Cofunding (COFUND)

 Industry-Academia Partnerships and Pathways (IAPP)
 International Outgoing Fellowships (IOF)

 International Incoming Fellowships (IIF)

 International Reintegration Grant (ERG)
 Marie Curie “Researchers’ Night”

 Marie Curie Awards

 Starting Independent research grant

 Advanced Investigator grants

 EURATOM

 JRC



	CALL DETAILS

	CALL IDENTIFICATION (according to WP): 
KBBE.2011.3.4-01, KBBE.2011.3.4-02, KBBE.2011.1.2-02
	DATE OF PUBLICATION:
20/07/2010
	CLOSURE DATE:

	PROJECT INFORMATION

	APPLICATION OF MEMBRANE SEPARATION TECHNOLOGIES FOR WASTEWATER TREATMENT EXPECIALLY FROM AGRO_INDUSTRY TO RECOVER WATER AND HIGH-ADDED VALUE COMPOUNDS USABLE BOTH in Nutraceuticals and energy and FIELDS.

	SUMMARY*:

LABORATORY EXPERTISE:

ENEA is a public body that carries out base and applied research activities and technological innovation to support the policies of sustainable development. The Laboratory of Membrane Technologies, that is part of the Sustainable Development and Agroindustry Innovation Technical Unit (UTAGRI), has developed specific processes and patents in the field of membrane filtration technologies, in particular in the applications finalized to the treatment and recovery of water from industrial wastewaters, to the recovery of high-added value compounds and water from agro-industrial wastewaters and to the treatment and desalination of sea or ground water.

In the food industry, ENEA has already studied membrane processes finalized to the cold sterilization of some matrices like milk, to the clarification of wine and vinegar and to the concentration of fruit juice and tomato.  

Membrane technologies are separation technologies based on the employment of semi-permeable or ion-selective filters by means of which it is possible to obtain the separation of particles or organic and inorganic solutes to molecular and ionic level and of the solution in which they are present or dissolved. Among membrane technologies the more diffused processes are: microfiltration (MF), ultrafiltration (UF), nanofiltration (NF) and reverse osmosis (RO).

Membrane technologies are clean technologies which don't need the use of heat or solvents, operating under a hydraulic driving force. The separation process is principally a physical process, although chemical interactions between solutes or solutes and membrane material happen. The selective power of membrane technologies depends on the matrices treated, the membrane choice, the operating parameters, and so on. Membrane technologies have to be tested and optimized through the choice of the optimal membranes (molecular cut-off, conformation, material) and the regulation of operating parameters (feed flow, trans-membrane pressure, cross-flow velocity on membrane surface, temperature, volumetric ratio concentration).

The research is focused to obtain the maximum separative yield, that is the maximum productivity reducing the membrane fouling phenomena. The membrane fouling depends on a series of physical, chemical and fluid-dynamic phenomena. It is indispensable to study the optimal operating conditions in order to reduce membrane fouling and to detect the more effective and fast procedures of washing in order to regenerate membranes till obtaining the initial productivity values.

In the laboratories of ENEA-Casaccia research centre, different membrane processes have been studied following a sustainable approach, trying to couple a purifying treatment with the recovery of high-added value substances.

Some researches realized by ENEA UTAGRI are reported in the following synthesis:

Whey treatment process 

The membrane process for the whey milk fractionation in all its components is studied (whey proteins and peptides, lactose, minerals and water). After skimming, whey milk is treated in MF in order to separate bacteria and fats. MF permeate is treated in UF to separate proteins and peptides. The UF permeate is treated in NF in order to recover the lactose. The NF permeate at last is concentrated in RO to concentrate and separate salts from water.

Olive mill wastewaters treatment

ENEA has studied a process for olive mill wastewaters fractionation with membrane technologies. After a pre-treatment process olive mill wastewaters are treated in MF and UF respectively to separate suspended organic solids and macromolecules and colloids. Those matrices can be employed for energy production through anaerobic digestion. Sludge produced in the fermentation process can be used as fertilizers. UF permeate is treated in NF and RO to concentrate polyphenols, bioactive molecules with several healthy properties.

Biodiesel from algae oil

A new process with membrane technologies is on going of study to concentrate and harvest algae before algae oil extraction. The process is based on the treatment of algae cultivation matrix with MF membrane and the concentration of MF permeate with NF or RO membranes.

Pulp and paper wastewaters treatment

ENEA has studied a membrane process for the pulp and paper wastewaters treatment and the reuse of the water in the same productive cycle. Pulp and paper wastewaters are treated in MF/UF and the permeate is concentrated in RO. MF and RO concentrates are treated in a cleaner, while the RO permeate (approximately 80% of the initial wastewater volume), is reused in the productive cycle.

Newspapers Deinking

A new membrane process, coupled to the traditional flotation process, for the treatment of the pulp paper containing both flexographic and offset inks is studied. Tests on solutions of flexographic inks, obtained pulping newspapers, and on real pulp and paper liquid wastes were realized. The separative process is based on the employment of a first filtration with MF membranes and a second one with RO membranes. MF and RO concentrates are treated in a cleaner, while the water produced in RO can be re-used in the productive cycle. 

Extraction and purification of bio-active compounds from agricultural residues 

ENEA has studied a new process in order to value great quantitative of agricultural wastes (olive leaves from pruning, residuals of artichokes, broccoli, and so on), recovering high added value components before composting, anaerobic digestion or other utilizations. After the water extraction of bioactive molecules, water solutions are treated employing different membrane technologies (MF, UF, NF, RO) in order of the specific aim.

LABORATORY EQUIPMENT:

Bench and pilot membrane filtration systems, in order to treat volumes between 1 and 500 litres.

Analytical equipment to control the separation membrane process, HPLC with UV and refractive index detectors, ionic chromatography, COD and Kjeldhal equipments, electrophoresis, pH-meter, conductivity meter.
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