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EFCE - Award in Membrane Engineering
The European Federation of Chemical Engineering awarded Adele
Brunetti, post doc at ITM-CNR, with the EFCE-Excellence Award in
Membrane Engineering for her PhD thesis: Integrated membrane
plant for pure hydrogen production for PEMFC (polymer electrolyte
membrane fuel cell).
The aim of the thesis was to apply the Membrane Engineering in the
study of new integrated membrane plant solutions for the production
of CO-free hydrogen (CO<10 ppm) for PEMFC, demonstrating that
the membrane technology and, in particular, membrane reactors
represent a suitable alternative to the traditional plants for H2
production/purification.
Dr. Brunetti was nominated for the award by Professor Jurgen Caro
(Leibniz University of Hannover) and Professor Fabrizio Cavani
(University of Bologna).
Prof. Caro wrote: "I was deeply impressed by the high scientific level and by the successful bridging
between fundamental science and potential industrial application."
Prof. Cavani stated: "The approach proposed represents an outstanding contribution to research and to
the practice in membrane engineering, applicable in the process industries.".
The award has been presented on August 31, 2010 at the European Congress of Chemical Engineering/
CHISA in Prague, Czech Republic.
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PERMEA 2010 prize
Adele Brunetti has been awarded for the best oral presentation at PERMEA 2010, held in Tatranskè Matliare (Slovakia), on 4th -8th September 2010. The title
of the talk was: “Upgrading of a syngas in a Pd-Ag membrane reactor mixture for pure hydrogen production”. In her presentation Dr. Brunetti showed the gains
offered by the use of membrane reactors for the upgrading of reformate streams in hydrogen production cycles. The inhibition effects on the H2 permeation
through the Pd-Ag membrane have been quantified and the reduction of reaction volume of the membrane reactor with respect to the traditional one has been
correctly evaluated considering the CO presence and its effect on the global performance.

TNT - Festival Giovani Talenti 2010
Adele Brunetti has been selected together with 200 young talents, aged between 15 and
35 years, who are distinguished for excellence in art, culture, sports, scientific research or
for their civic and professional commitment for participating to the first edition of TNT
Festival dei Giovani Talenti.
TNT Festival, held in Rome on 17 - 21 November 2010, is the first major event ever held
in Italy dedicated to young Italian excellences. The project was promoted by the Minister
of Youth and organized by the National Agency for Youth.

Dr. Ing. Adele Brunetti (on the right side) together with (from the left
side) Prof. S. Moriggi, Mrs. E. Arata, Prof. P. Armenti, during the talk
“Can we trust science?”

The Nobel Peace Prize Shirin Ebadi together with the 200 talents
during her “Message in a bottle”

The TNT Festival project aims to provide an opportunity to all those who have a talent in
art, culture, sports, civic commitment and scientific research, to promote and employ
their talents, to make their own generation aware of them and especially to offer
concrete opportunities for direct interaction with institutions, companies, corporations,
international and Italian universities.
Five days of an intensive program: seminars, workshops, conferences and "excellent
meeting" with the 200 talents. Hundreds of opportunities to meet and see them through
presentations, exhibitions, shows and performances that engaged the numerous
audience.
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S CIENTIFIC E VENTS
EA3 NanoMemCourse, Cetraro (Italy) 15 - 24 Sept. 2010

The “EA3 NanoMemCourse on “Nano-structured materials and Membranes in the Food Industry”, organized by ITM-CNR and chaired by Dr. Lidietta
Giorno, took place from 15 to 24 September 2010 at the Grand Hotel San Michele in Cetraro (Italy).
The project, funded by the European Commission under the Sixth Framework Programme, is a series of training courses designed to deliver to the young
researchers the most relevant state of the art knowledge on nanostructured materials for a career development in line with the scientific, industrial and societal
needs and challenges.
In particular, the aim of this course was to analyze the state of the art and future needs for the sustainable production of high quality food using membrane
technology. A strong emphasis was given to the development of innovative strategies, based on membrane engineering for processing and production lines
able to obtain co-products with high added value instead of by-products so that preventing waste generation. The scientific program covered the science and
engineering of nanostructured membranes in both traditional and innovative applications in the food sector. During the course, lessons were given by
internationally renowned leaders from both academic and industrial world. Industrial participation included Nestle (USA), Unilever (Netherlands), Alfa Laval
(Denmark), Membrain (Czech Republic). An entire day was devoted to demonstration activities in the laboratories of ITM-CNR and UNICAL, particularly on
polymeric membrane preparation and characterization, fruit juice processing by MF/NF, preparation of O/W emulsions by membrane emulsification and
membrane contactors and membrane crystallization. A visit was also made to the Company' “Gioia Succhi” in Gioia Tauro (RC), which already employs
advanced membrane operations in production cycles.
The course was attended by 90 young researchers from 28 European and non-European Countries. And it is just to them that we would like to give voice for
expressing their overall impressions and feelings:
“Membranes are usually used to separate things, but sometimes like the Course in Italy, used to link things: knowledge and enjoinment, theoretic and applied,
organizers and participants, students and professors, different cultures and habits, … making new friends all over the world and leaving a feeling that we have
a lot of common to share in the future!” Emmanouil Papaioannou - Greece
“The EA3 NanoMemCourse in Italy was a unique mix of traditional Italian food and high tech membrane operations.” Peter Jochems - Belgium
“I am really honored I am chosen to participate on EA3 NanoMemCourse. The scientific part of the course, lectures given by scientist we have heard a lot and
cited in our papers, were very useful. Beside that we have really enjoyed the hospitality of your team, the atmosphere were all the time very cheerful. I have
found new friends and I keep in touch with them. I hope I can take part at few more courses like this.” Zita Seres - Serbia
“In my 5+ years as a researcher in the field of membrane and as a research student, I have never participated in a workshop/professional development
opportunity that comes anywhere close (not in the same universe) to comparing to On Course with regard to richness, relevance, and professionalism. This
workshop kept me on the edge of my seat for ten consecutive days. It has really been an eye-opener for me as researcher, and also helped me grow as a
person.” Siavash Darvishmanesh - Iran
“It was a really nice opportunity to attend such a great course. The talks were really interesting and fruitfully for my actual research, the opportunity to meet of
a really interesting people such senior lectures and young researchers, some of them I had met before in conference and research stays and some that we
could make future collaborations. Moreover, the organization was really great the time table was well done fixed in advance and the accommodations was
excellent, also to be all at the same place could produce nicer atmosphere and more opportunities for scientific and social interactions.” Gemma Gutiérrez
Cervelló - Spain
“On my most sincere opinion, I must say that the combination of excellence on membrane topics and speakers and the pleasant location and social
activities organized contributed to a fully enjoyment of the course, and I consider myself very fortunate to be able to assist it. I hope you organize similar
events in the future for all the membrane lovers to join them!” Nazely Diban - Spain
“Being able to participate in the course was a great opportunity that wouldn’t have been possible without the grant I was awarded. In itself, the course was a
highly motivating activity that allowed me to network with people with outstanding experience in membrane technology, in a welcoming atmosphere and a
great venue. I strongly feel that this activity had a deep impact on my membrane field knowledge so I will always be very grateful for this opportunity.” Carolina
Astudillo - Chile
“In my opinion the NanoMemCourse EA3 was one of the most fruitful courses I have attended in all the aspects: high level conferences and optimum
organization” María Matos - Spain
“It was a very valuable opportunity in my life to attend this course. I have got lots of information, direct connection with experts in my field, new friends,
and time for pleasure. All that only in 10 days, Wonderful!” Norhan Nady - Egypt
“In my sincere opinion, the EA3 NanoMemcourse has been a very positive meeting for me in terms of widening on membranes for food industry and the
relationship with the participants. The created atmosphere during the course was wonderful mainly due to the hard work of the organizing committee and the
predisposition of all the participants. Definitely, i think that it has been an unrepeatable experience.” Fernández Gesalaga Ekain - Spain
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“It was really great time. Everywhere around are many people whose research topic is so close to mine and also many
very popular prelectors in membrane science or technology. Everything in comfortable hotel right above the sea in
southern Italy.” Petr Panek - Czech Republic
"A conference very rewarding both in terms human than scientific." Aurélie Escoda - France
“NanoMemCourse was an excellent and very informative workshop. I am so glad to have the opportunity of meeting a
good group of kind researchers who all loved their work and enjoyed having fun. I really appreciate the professional
attitude and patience of the organization committee. Thank you for all.” Bahar Basak Peksen Ozer - Israel
"It was academically instructive, socially really fun and my best opportunity in the year to feel like a part of really big
international membrane group". Verónica del Valle Silva - Argentina
"My first proper introduction to membranes occurred during EA3 Nanomemcourse. I learnt a lot
about preparation, characterization and applications of membranes in different technologies, specially related to food
science. Over all the speakers were best from their fields and it was a great experience to be in Cetraro, Calabria Italy.
Other than the course contents, the venue was great, I loved the food and the hospitality of the organizers was
amazing. The social events were not less than wonderful and had lots of learning and fun during these 10 days
in Italy." Ahson J. Shaikh - Pakistan
“From a personal point of view, it was a privilege for me to meet such an interesting and heterogeneous group, where I
include the participants, the organizers and the speakers. And, in my opinion, being in such a pleasant and calm place
contributed a lot in creating a very friendly group. From a professional point of view, I think it was a unique opportunity
to discuss tools, technologies and applications with others that deal with the similar problems as I have.“ Carla
Brazinha - Portugal
“The NanoMemCourse on Nanostructures Materials and Membranes in the Food Industry, organized by ITM-CNR in
September 2010 in Cetraro, was a truly unforgettable experience! It offered the participants, coming from all corners of
Europe and beyond, a great mix of high-quality, captivating and inspiring lectures by world renowned experts from
academia and industry on all relevant aspects related to the use of membranes in the food industry, interspersed with,
amongst others, an interactive poster session and FP-7 project proposal contest, a visit to a local juice producing
factory and to ITM-CNR's vast membrane labs with demonstrations of all relevant aspects studied during the course.
The magnificent setting of the Grand Hotel San Michele, high above the azure blue Tyrrhenian sea, the great sunny
weather, the delicious cucina calabrese always served with a flavour of south-italian flair, the much appreciated
hospitality of the organizers, the social activities including a nightly open-air bowling competition and a song contest in
the streets of Cosenza, all created a relaxed atmosphere and offered plentiful interaction and networking opportunities
among the participants and lecturers.
Grazie mille per l’organizzazione perfetta di questo evento! Era fantastico!” Pieter Vandezande - Belgium

China-EU Workshop, Weihai (China) 15 - 18 November 2010
In order to strengthen the cooperation on membrane technology between China and European Countries and to
promote the application and development of membrane in biology and medicine fields, the China-EU Workshop
on Membrane Systems in Medicine, Artificial Organs and Regenerative Medicine has been held at Weihai,
China from November to 15 - 18, 2010. Before this event, five sessions of China-EU conference on membrane
have been successfully held since 2004.
The Workshop has been sponsored by the Chinese Department of International Cooperation, the Ministry of
Science & Technology, the European Membrane Society, the Department of Science and Technology of
Shandong Province and the Weihai Municipal Government and organized by the Weihai Science & Technology
Bureau, the Harbin Institute at Weihai, the Institute on Membrane Technology, Italy (ITM-CNR), the Weihai
Science & Technology Exchange Center with Foreign Countries, the Sino-EU Membrane Technology Research
& Development Centre at Weihai.
Experts and enterprises involved in membrane application fields
attended the conference. After the lectures, young researchers
were given the opportunity to meet with teachers in an interesting
discussion on the application of membrane technology as advanced
technique in medical field.
Chinese authorities attending the Workshop have shown great care
and interest in the themes discussed.
New idea for future collaborations between European and Chinese
research groups and next membrane related events have been
proposed.
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Abdel-Aal, E.A., Mahmoud, M.H.H., Sanad, M.M.S., Criscuoli, A., Figoli, A., Drioli, E., Membrane contactor as a novel technique
for separation of iron ions from ilmenite leachant, International Journal of Mineral Processing, 2010, 96 (1-4), pp. 62-69
Basile, A., Keiski, R.L., COST action 543 ‘Research and development of bioethanol processing for fuel cells, bioethanol’,
International Journal of Hydrogen Energy, 35(22) 2010, 12579
Bey, S., Criscuoli, A., Figoli, A., Leopold, A., Simone, S., Benamor, M., Drioli, E. Removal of As(V) by PVDF hollow fibers
membrane contactors using Aliquat-336 as extractant, Desalination, 2010, 264 (3), pp. 193-200
Brunetti A., Barbieri G. and Drioli E., Integrated membrane system for pure hydrogen production: a Pd-Ag Membrane Reactor and
a PEMFC, Fuel Processing Technology, 2011, 92, 166-174 Doi: http://dx.doi.org/10.1016/j.fuproc.2010.09.023
Buonomenna, M.G., Golemme, G., Choi, S.-H., Jansen, J.C., De Santo, M.P., Drioli, E., Surface skin layer formation and
molecular separation properties of asymmetric PEEKWC membranes, Separation and Purification Technology, 2010, doi:10.1016/
j.seppur.2010.11.027
Caravella A., Scura F., Barbieri G., Drioli E., Inhibition by CO and polarization in Pd-based membranes: a novel permeance
reduction coefficient, J. Phys. Chem. B, 2010, 114, 12264-12276
Chiappetta G., Barbieri G., Drioli E, Pd/Ag – based Membrane Reactors on small scale: assessment on the high pressure
importance and design parameters, Chem. Eng. and Processing, 2010, 49, 722-731
Choi S.-H., Tasselli F., Jansen J.C., Barbieri G. and Drioli E. , Effect of the preparation conditions on the formation of asymmetric
poly(vinylidene fluoride) hollow fibre membranes with a dense skin, European Polymer Journal, 2010, 46, 1713-1725
Choi S.-H., Tasselli F., Jansen J.C., Barbieri G., Drioli E. In-line formation of chemically cross-linked P84® co-polyimide hollow
fibre membranes for H2/CO2 separation, Separation and purification technology, 2010, DOI:10.1016/j.seppur.2010.09.031.
Curcio, E.; Ji, X.; Quazi, A. M.; Barghi, S.; Di Profio, G.; Fontananova, E.; Macleod, T.; Drioli, E, Hybrid Nanofiltration-Membrane
Crystallization system for the treatment of sulfate wastes, J. Membr. Sci, 2010, 360, 493-498
Di Profio, G., Caridi, A., Caliandro, R., Guagliardi, A., Curcio, E., Drioli, E., Fine Dosage of Antisolvent in the Crystallization of LHistidine: Effect on Polymorphism, CRYSTAL GROWTH & DESIGN, 2010, 10, 449-455
Di Profio, G., Xiaoshen Ji, Curcio, E., Drioli, E. Submerged hollow fiber ultrafiltration as seawater pretreatment in the logic of
integrated membrane desalination systems, Desalination (2010), doi:10.1016/j.desal.2010.10.051
Donato, L., Greco, M.C., Drioli, E., Preparation of molecularly imprinted membranes and evaluation of their performance in the
selective recognition of dimethoate, Desalination and Water Treatment, 2010 in press
Donato, L., Tasselli, F., Drioli, E., Molecularly imprinted membranes with affinity properties for folic acid, Separation Science
and Technology, 45(16) 2010, pp. 2273-2279
Gabriele, B., Cerchiara, T., Salerno, G., Chidichimo, G., Vetere, M.V., Alampi, C., Gallucci, M.C., Conidi, C., Cassano, A. A new
physical–chemical process for the efficient production of cellulose fibers, Bioresource Technology, 2010, 101, 724-729
Garcia-Castello, E., Cassano, A. Criscuoli, A., Conidi, C., Drioli, E. Recovery and concentration of polyphenols from olive mill
wastewaters by integrated membrane system, Water Research, 2010, 44, 3883-3892
Iulianelli A., Ebrasu D., Clarizia G., Gugliuzza A., Bevilacqua A., Trotta F., Basile A., Sulfonation of PEEK-WC polymer via chlorosulfonic acid for potential PEM Fuel Cell applications, International Journal of Hydrogen Energy 35 (2010) 12688-12695. DOI:
10.1016/j.ijhydene.2010.06.067
Iulianelli, A., Liguori, S., Calabrò, V., Pinacci, P., Basile, A., Partial oxidation of ethanol in a membrane reactor for high purity
hydrogen production, International Journal of Hydrogen Energy, 35(22) 2010, 12626-12634
Iulianelli, A., Manzolini, G., De , M. Falco, Campanari, S., Longo, T., Liguori, S., Basile, A., H2 production by low pressure
methane steam reforming in a Pd–Ag membrane reactor over a Ni-based catalyst: Experimental and modelling, International
Journal of Hydrogen Energy, 35(22) 2010, 11514-11524
Jansen, J.C., Friess, K., Drioli, E., Organic vapour transport in glassy perfluoropolymer membranes. A simple semi-quantitative
approach to analyze clustering phenomena by time lag measurements, J. Membr. Sci, 367 (2011) 141-15, DOI: 10.1016/
j.memsci.2010.10.063
Macedonio, F., Drioli, E., An exergetic analysis of a membrane desalination system, Desalination, 2010, 261, 3, 293-299
Piacentini, E., Drioli, E., Giorno, L., Preparation of Stimulus Responsive Multiple Emulsions by Membrane Emulsification Using
Con A as Biochemical Sensor, Biotechnology and Bioengineering (2010), DOI 10.1002/bit.22992
Piemonte, V., De Falco, M., Favetta, B., Basile, A., Counter-current membrane reactor for WGS process: Membrane design,
International Journal of Hydrogen Energy, 35(22) 2010, 12609-12617
Piscioneri, A., Campana, C., Salerno, S., Morelli, S., Bader, A., Giordano, F., Drioli, E., De Bartolo, L., Biodegradable and
synthetic membranes for the expansion and functional differentiation of rat embryonic liver cells, Acta Biomaterialia, 2011, 7, 171179
Simone, S., Figoli, A., Criscuoli, A., Carnevale, M.C., Rosselli, A., Drioli, E., Preparation of hollow fibre membranes from PVDF/
PVP blends and their application in VMD, J. Membr. Sci, (364) 1-2, 2010, 219-232
Speranza, V.; Trotta, F., Drioli, E., Gugliuzza, A., High-definition polymeric membranes: construction of 3D lithographed channel
arrays through controlling natural building blocks dynamics, ACS Applied Materials & Interfaces, 2010, 2, 459-466
Viganò M., Ragaini F., Buonomenna M.G., Lariccia R., Caselli A., Gallo E., Cenini S., Jansen J.C., Drioli E., Catalytic Polymer
membranes under forcing conditions: reduction of nitrobenzene by CO/H 2 O catalyzed by ruthenium bis(arylimino) acenaphthene
complexes, ChemCatChem, 2010, 2, 1150-1164
Zereshki, S., Figoli, A., Madaeni, S.S., Simone, S., Esmailinezhad, M., Drioli, E. Effect of polymer composition in PEEKWC/PVP
blends on pervaporation separation of ethanol/cyclohexane mixture, Sep. Pur. Techn., 2010, 75(3), pp. 257-265
Zereshki, S., Figoli, A., Madaeni, S.S., Simone, S., Jansen, J.C., Esmailinezhad, M., Drioli, E., Poly(lactic acid)/poly(vinyl
pyrrolidone) blend membranes:Effect of membrane composition on pervaporation separation of ethanol/cyclohexane mixture, J.
Membr. Sci., 362 (2010) 105 - 112
Zereshki, S., Figoli, A., Madaeni, S.S., Simone, S., Esmailinezhad, M., Drioli, E., Pervaporation Separation of MeOH/MTBE
Mixtures with Modified PEEK Membrane: Effect of Operating Conditions, J. Membr. Sci, 2010, doi:10.1016/j.memsci.2010.11.068
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N EW B OOKS
Membrane Technology: Volume 3: Membranes for Food Applications
Klaus-Viktor Peinemann, Suzana Pereira Nunes, Lidietta Giorno, (eds.), July 2010 • ISBN: 978-3-527-31482-9
Edited by an internationally recognized leader in the field, this third volume in the series represents the complete reference to membrane
processes in the food industry. The handbook adopts a highly practical approach to this hot topic, combining the hands-on experience of
the expert authors involved. They provide chapters devoted to such varied applications as dairy fractionation, electrodialysis, pressuredriven membrane processes in alcoholic beverages, membrane emulsification, contactors and bioreactors, as well as membranes for
food packaging.
Membrane Based Desalination: An Integrated Approach - MEDINA
Enrico Drioli, Alessandra Criscuoli, Francesca Macedonio, 15 Feb 2011 • ISBN: 9781843393214
Reverse Osmosis is the dominant technology in water desalination. However, some critical issues remain open: improvement of water
quality, enhancement of the recovery factor, reduction of the unit water cost, minimizing the brine disposal impact. This book aims to
solve these problems with an innovative approach based on the integration of different membrane operations in pre-treatment and posttreatment stages.

Editorial Responsibilities
Membrane Water Treatment (MWT), An International Journal
Enrico Drioli, Young Chul Choi, Ruey-Shin Juang eds, ISSN: 2005-8624 eISSN: 2092-7037
The Membrane Water Treatment (MWT), An International Journal, aims at opening an access to the valuable source of technical
information and providing an excellent publication channel for the global community of researchers in Membrane and Water Treatment
related area. Specific emphasis of the journal may include but not limited to; the engineering and scientific aspects of understanding the
basic mechanisms and applying membranes for water and waste water treatment, such as transport phenomena, surface
characteristics, fouling, scaling, desalination, membrane bioreactors, water reuse, and system optimization.
http://technopress.kaist.ac.kr/?journal=mwt
Applied Water Science
Enrico Enrico Drioli, Abdulrahman I. Alabdulaaly eds, ISSN: 2190-5487 eISSN: 2190-5495
Applied Water Science explores water scarcity solutions from a holistic system oriented viewpoint. From the sustainable management of
natural water resources to the development of the technologies and infrastructure for the production of clean fresh water from natural
and waste water. The journal accepts innovative and sound theoretical research on different water issues, exploring potential alternative
water sources via recycling and reuse of wastewater with a focus on arid and semiarid environments and the following topics; water
desalination, drinking water treatment, wastewater treatment, water resources planning, investigation and management.
http://www.springer.com/earth+sciences+and+geography/hydrogeology/journal/13201
Reviews in Chemical Engineering
Neima Brauner, Dan Luss eds in chief, Lidietta Giorno Editorial Board Member, ISSN: 0167-8299 eISSN 2191-0235
The Reviews in Chemical Engineering founded in 1984 by Freund Publishing Ltd., Tel Aviv, Israel was recently acquired by the publisher
De Gruyter to expand its chemistry offerings. De Gruyter is an independent academic publishing house with a history spanning over 260
years. http://www.degruyter.com/
The bimonthly publication rate of the journal will be maintained for the 2010 and 2011volumes. The high quality of the journal content will
continue to be developed in a new format with an updated layout. Innovations include a state-of-the-art hosting for online content on the
platform reference global (www.reference-global.com), “active reference linking” in the PDF articles of the online edition, forward linking
and a variety of author services.

ITM R ESEARCH L INES

IN

CNR H IGHLIGHTS

The CNR Highlights, a wide selection among over 14.000 scientific papers that researchers of the Italian National Research Council
published during the biennium 2008-2009 in leading journals and reference volumes, have been released.
The various subjects are divided for convenience into four large areas, witnessing, once again, the complexity of the major Italian
research organization. In addition to scientific articles themselves, news and results, over the past two years, which attracted public
interest or brought honor to the CNR in general are included. The last part of this publication gives the figures by staff based on
professional background, gender, educational level and geographical areas, together with information on the CNR structure, organized
by Departments and Research Institutes located throughout Italy.
Four research lines carried out at ITM were reported in the first volume of the CNR Highlights edited by the Consiglio Nazionale delle
Ricerche.
The first one concerns a process for the preparation, characterization and application of new catalytic microcapsules, and in particular for catalytic oxidation of
primary and secondary alcohols into their corresponding aldehydes and ketones.
Another is related to a crossed hollow fiber membrane bioreactor developed to support the long-term maintenance and differentiation of human hepatocytes.
This device may be a potential tool in the liver tissue engineering for drug metabolism/toxicity testing and study of disease pathogenesis alternatively to animal
experimentation.
The other two refer to the use of membrane systems for energy applications. In particular, one is related to the use of inorganic catalytic membrane reactors
for steam reforming of natural gas with increasing efficiency compared to conventional reactors. The other focuses on a new design of membrane reactors to
obtain highly pure hydrogen.
The production of hydrogen as an energy source of the future, is now one of the greatest challenges in terms of energy efficiency and quality production: only
the high purity allows its use in PEM fuel cells that tolerate only small amount of carbon monoxide, less than 10 parts per million. Increased efficiency of the
process also leads to significant energy savings, being crucial for sustainable development.
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High Educational and Training Activities
New PhD students
The following students are conducting their research projects at ITM for the Doctorate on “Chemical Engineering and Materials” at
the University of Calabria for the Academic Year 2010-2013 (XXVI Cycle):
− Shamim Ahmed Deowan, Next generation NF membranes for MBR+NF hybrid process
− Antonella Caridi, Integration of enzymatic membrane reactors and recovery of products through in-situ crystallization of
membrane biotechnology applications
− Antonietta Messina, Bioengineering of a neuronal membrane system
− Alessandra Pudia, Catalytic membrane reactors

EUDIME - Erasmus Mundus Doctorate in Membrane Engineering
ITM-CNR is directly involved in the R&D activities on membrane science and technology
planned within the Erasmus Mundus Doctorate in Membrane Engineering (EUDIME). Students
will be offered the opportunity to perform their research activities in the ITM laboratories and to
benefit of the expertise and competences of ITM researchers.
EUDIME,coordinated by the University of Calabria, is the first specific International Doctorate in Membrane
Engineering. Erasmus Mundus is a cooperation and mobility programme in the field of higher education that
aims to enhance the quality of European higher education and to promote dialogue and understanding between
people and cultures through cooperation with Third-Countries. In this context, EUDIME is designed to
implement - at international level - excellence, innovation, mobility and multi-disciplinarity in investigation
approaches related to membrane science and technology. The Consortium includes six leading partner institutions: University of
Twente (NL), Institute of Chemical Technology Prague (CZ), University of Montpellier 2 and University Paul Sabatier-Toulouse (FR),
University of Leuven (BE). The Consortium also includes ten associate partners: University of Lisboa (PT), University of Zaragoza
(ES), RWTH Aachen (GE), the European Membrane Society, the European Membrane House, plus five industrial companies: SAPIO
S.r.L. and GVS S.p.A. (IT), Veolia Environment (FR), Alfa Laval A/S (DK), and Mikropur s.r.o. (CZ).
The Programme, which will be supported by the European Union for 8 years, offers a unique opportunity to doctoral candidates for
career in academia or in industry as R&D membrane engineers. Research and training activities cover a large spectrum of emerging
and industrially-assessed applications in the field of membrane engineering, such as: desalination and water treatment, gas
separation at molecular level (CO 2 capture, O 2 /N 2 /H 2 purification etc.), (bio)catalytic membrane reactors (MBR, PEM fuel-cells,
biofuel production etc.), membrane processes for agro-food applications, tissue engineering/artificial organs/biomedical devices etc.
Details on applications and evaluation procedures can be found on the website: http://eudime.unical.it.

ITM researchers abroad
Bilateral project CNR/PAN
From 5 to 11 December 2010 Loredana De Bartolo and Simona Salerno visited the Institute of Biocybernetic
and Biomedical Engineering (IBBE) of the Polish Academy of Sciences (PAS) of Warsaw in the framework of the
bilateral project CNR-PAN. The common project coordinated by Dr. Loredana De Bartolo and Prof. Andrzej
Chwojnowski is focused on “Development of biocompatible membranes to be used in bioartificial skin” for tissue
engineering and toxicological/pharmaceutical applications.
During the visit, the ITM researchers discussed with the IBBE team the project strategies and experimental
research activities for the next two years that will be carried out at the ITM and IBBE. In particular preliminary
results obtained during this year of collaboration have been presented and discussed. The approach that has
been chosen for the development of a skin substitute consists of a biodegradable membrane system from natural
polymers and dermal and epidermal cells. The research activities will be focused on the preparation and
characterisation of membrane bioartificial skin and on its biological performance.

Short-term Mobility Programme 2010
Within the framework of the CNR Short-term Mobility Programme 2010, Elena Tocci visited the Soft Condensed Matter Group headed by
Prof. Hans Fraaije, at Leiden Institute of Chemistry, of Leiden University in The Netherlands, from Nov. 8 to Dec. 3, 2010.
Her study focused on the deepening of the investigation of morphological properties of co-polymers with microdomains of hard and soft
moieties, with innovative properties. The simulation technique used is called dissipative particle dynamics (DPD.
In this method, several atoms are united into a single simulation particle.
This visit strengthen the scientific collaboration between the ITM - CNR Modeling Group and the Soft Matter Chemistry laboratory in the
area of mesoscale modeling in polymeric membranes.

Bilateral project CNR/AVCR
From 15 to 30 September, Gabriele Clarizia and John Jansen visited the Institute of Chemical Technology (ICT) and the Institute of Chemical Process
Fundamentals (ICPF) in Prague in the frame of a bilateral project between CNR and the Czech Academy of Science (AVCR). The aim of this visit was the
study of gas and vapour sorption in polymeric membranes containing various ionic liquids.
This project is the continuation of a long and successful collaboration with Dr. Karel Friess of ICT, who visited ITM several years ago in the frame of the FP6
network of excellence NanoMemPro, and who is now also involved in the 7th framework project DoubleNanoMem.
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Post-Doc in Japan
Since September 24th, 2009, Alessio Caravella has been carrying out his research activity in the National
Institute of Advanced Industrial Science and Technology (AIST), located in Tsukuba (Japan).
In particular, the work of Dr. Caravella concerns the 3D Modeling and CFD Simulation of the following devices: a)
Catalytic Converters for the Exhausted Gases from Diesel Engines; b) Hollow Fiber Carbon Membrane Modules
for purification of ternary mixtures of Water-Acetic Acid-Isopropyl Alcohol. In parallel with such activities, which
are financially supported by the Japanese Agency “NEDO” (New Energy and Industrial Technology Development
Organization), Dr. Caravella has been conducting a further study on Pd-based membranes, whose topic started in
the laboratories of our Institute on Membrane Technology ITM-CNR.

Landing in Imperial College University
It has been 2 years since I left the Institute of Membrane Technology in Calabria before I finished my PhD and
with the decision to start a new experience. I went abroad to one of the top countries in the world in Research
and Biotechnology, England. Being part of the CNR institute in Membrane field was the springboard of my
starting. Seven years of membrane research and a PhD in Chemical Engineering helped me to make the
difference. It was a hard decision to leave my country, my family and everything that is Italian (culture,
language, food), but too much the desire to improve my knowledge and reach new challenges. Imperial
College University has been ranked 9th internationally and 3th in Europe in the Times Higher Education
Supplement’s World University Rankings and I’m really glad to be part of the team as Research Associate. My
previous studies in the University of Calabria and my past research experience in the ITM-CNR supported me
to be selected for the job which currently I’m working in. Let’s tell you more about it. I’m working in the
Biological System Engineering laboratory (BSEL) in a project in collaboration with the English National Health
Service (NHS), my job is specifically focused in using a bioreactor to produce blood substitute from Human
Stem Cells extracted from Umbilical Cord Blood. It has been estimated, a shortage of 75-90 million units of blood worldwide each year due to the low number
of donors, and at the same time an increasing of the blood demand to threat patients with blood diseases. Fill the shortage with blood needed using a
bioreactor became a project and gave me the possibility to work in this exciting field. Our research has been funded from several sources, one of them being a
Charity Fund which has as patron the captain of the National English Rugby Team (you can see me in left side of the bottom picture with him and one of my
colleagues). The research pressure here is really strong and often you come across ups and downs, but the professional growth opportunity balances the
missing and the desire to return back as soon as possible in my country.
I send you my sincere regards and I wish you all the best for your future successes.
Maria Rende

Two months at Evonik MET ltd in Wembley
The EU-FP7-PIAP-"IMeTI - Implementation of Membrane Technology to Industry" is a Marie Curie project for the
integration of academia and industry by researcher exchange. The time spent, August and September, discussing on
membranes, membrane processes, etc. in which the two different approaches, one more basic and the other more
pragmatic, met every day was very interesting. I remember with pleasure and I would thank to Dr Shengfu ZHANG and
Dr Andrew T. BOAM, Dr Xiaoping WU, Dr Andrea MENICONI, Sheena THOMAS, and all the other people of MET that
gave me a pleasure and fruitful time in London.
In addition, the beauty of London its Museums, gardens, markets, sites and places contributed to spend the two
months enjoying of the free time. Beside The National Gallery, the British Museum, the RAF Museum, the Tate
Modern and the Tate Britain, etc., also the Neolithic site of Stonehenge is exciting.
A memoirs of a short visit in Oxford, done using the “Oxford tube” an extension of the more famous “tube” of London, is
also the place where Robert BOYLE found his famous law on gases. Two wonderful months in the beautiful city of London.
Giuseppe Barbieri

Visiting Scientists...
In the framework of the bilateral project CNR-PAN, Dr. Konrad Dudzinski and Dr. Ewa
Lukowska of the Institute of Biocybernetic and Biomedical Engineering (IBBE) of the Polish
Academy of Sciences (PAS) of Warszawa have been visited ITM from 13 September to 19
september 2010. They worked with the team of Dr. Loredana De Bartolo who is the italian
responsible of the project granted by CNR and PAN, titled “Development of biocompatible
membranes to be used in bioartificial skin”.
The researchers of the IBBE worked together with the ITM team (Dr. Sabrina Morelli, Dr. Simona
Salerno, Antonella Piscioneri and Dr. Loredana De Bartolo) on the research activity related to the project.
In the framework of the same project Prof. Andrzej Chwojnowski, who is the Polish responsible of the bilateral
project, spent one week from 11 to 17 October 2010 in ITM to discuss about the different aspects of the project and
on the experimental work to be carried out at ITM-CNR and IBBE-PAS. During his staying at the ITM he held a
seminary on: Selected examples of polysulfone semipermeable membranes for biomedical and analytical
applications .
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… Visiting Scientists
Soccorso Gaeta, GVS S.P.A.

I visited ITM-CNR in the Summer 2010 for two months in the framework of the EU project IMeTI (Implementation of
Membrane Technology to Industry). The project is part of the Marie Curie Actions called Industry-Academia
Partnerships and Pathways (IAPP) of the 7th Framework Programme of the European Communities.
The experience was a truly outstanding opportunity that allowed me to learn a lot about the R&D activities on
membrane science and technology that are currently conducted at ITM-CNR.
During my visit I had the pleasure to “cherish” my professionally important and personally rewarding long lasting
relationship with most of the scientists working at ITM-CNR and especially I had the opportunity to meet new
researchers. They include researchers, postdoctoral fellows, both graduate and undergraduate students, and a large
number of researchers coming from all over the world. Intentionally I do not want to name any of them, all of them as a
group was very generous with me by supplying unconditioned help at all time, by openly showing their R&D activities
and by carrying out helpful technical discussions and insights.
ITM-CNR proved to me that it is one of the largest and most comprehensive membrane centres in the world that I
know. It also provides technical services to industry and advanced technical training. I was exposed to so many state of
the art projects going all the way from molecular modelling to membrane design, from membrane distillation to artificial
brain, from membrane preparation to process intensification, etc..
Moreover, both the campus and the city of Rende, and the surrounding area offer outstanding opportunities to enjoy life
and nature: friendly people, great restaurants (if you are in the area, please do not miss “Pantagruel”!), clean beaches
and breathtaking villages overlooking the sea, and green tall mountains.
Thank you to all people at ITM-CNR for all their enthusiasm and for making my visit both productive and enjoyable!
My name is Katarzyna Dąbkowska and I am from Poland. I work at the Warsaw University of Technology, Faculty of
Chemical and Process Engineering (www.ichip.pw.edu.pl), where a few months ago I have finished my PhD. My research
activities are mainly focused on separation of enantiomers by means of enzyme catalysis and mathematical modeling of
enzyme catalyzed processes. Recently I undertook a study of resolution of enantiomers in biocatalytic membrane reactors.
In the autumn 2010 I have had a great pleasure to spend two months at the ITM-CNR. This short period of time was very
fruitful and enabled me to gain and exchange experience with researchers of this well known all over the world Institute.
The supervisors of my experimental work were Dr. Lidietta Giorno and Dr. Rosalinda Mazzei - very sympathetic, helpful and
experienced in their own areas. I would like to express my sincere thanks to them for their help, kind cooperation and
hospitality. My research at the ITM-CNR focused on the study of enzyme immobilization in the pores of different
membranes. For me it was a very interesting subject and I have learned a lot. The practical experience and the knowledge
that I have gained during my work at the Institute will surely be very helpful for my future research mainly in the field of
separation of enantiomers in membrane bioreactors. I also hope that my collaboration with ITM-CNR will be continued in
the future. Besides scientific advantages, the period at ITM-CNR was for me a wonderful opportunity to see the beauty of
Italy, to know Italian tradition, habits and way of living in Calabria region and to meet many fantastic people of different
nationality. In this place particularly I would like to thank Sudip Chakraborty for contributing his time and effort to be my
guide. Finally, my special thanks to Prof. Enrico Drioli and Prof. Andrzej Kołtuniewicz to whom I owe the opportunity to work at ITM-CNR and also thanks to
Centre for Advanced Studies of Warsaw University of Technology for financial support. Many thanks to all the people of ITM (particularly to Mariella, Teresa,
Emma) for their kindness and helpfulness. I feel very glad and proud to have been the member of research group of ITM-CNR!
I am Veronika Jarmarova and together with my colleague Marie
Kacirkova, both from the Institute of Chemical Process
Fundamentals, Czech Academy of Sciences, Prague, Czech
Republic.
I spent one week at ITM in October. Under supervision of John
Jansen and Gabriele Clarizia we continued there with research on
ionic liquid polymeric gel membranes in the framework of the CNRAVCR bilateral agreement. Our two series of polymeric membranes
with various contents of ionic liquids were subjected to the
mechanical testing at first. Measuring of the thermal and gas-vapour
transport properties followed. For me and also my colleague it was
for the first time we met with the DSC measurements and we see
this as very useful experience. After evaluation of the results, these
data are supposed to be part of our new article. During our stay we
also had the opportunity to get to know a bit more about Italian
cuisine and Calabria and we find it very appealing. We would like to
thank all the
laboratory staff,
especially to
John Jansen,
for their time
and support
and we are
looking forward
to the next
meeting
in
2011.

Ciao a Tutti.
My name is René Ruby
Figueroa and I come from the
School of Food Engineering in
the Pontificia Universidad
Católica de Valparaíso, Chile,
under the supervision of Dr.
Beatriz Cancino; here I was
involved in a study concerning
the membrane technology
applied to a food matrix, such as, the grape juice. I’m performing a training at ITMCNR for 4 months (from September to December) under the supervision of Dr.
Alfredo Cassano. The experimental work relates mainly to the application of the
Response Surface Methodology (RSM) in the ultrafiltration process of a wastewater
(orange press liquor) coming from the citrus industry. The response surface
methodology allowed us to find a suitable approximation for the true functional
relationship between response variables (retention of phenolics compounds,
antioxidant activity, permeate flux and type of fouling) and a set of factors or
independent variables studied (transmembrane pressure, temperature and feed flow
rate). In addition, the optimal operational conditions to maximize the permeate flux
and the retention of bioactive compounds could be identified.
This training represents for me a good possibility to improve my knowledge and
interest towards the application of membrane technology in the agro-food sector. I
had the opportunity to meet other researchers and PhD students that were really
friendly during my stay in the Institute. I wish to thank all the ITM staff, the Director
of ITM Dr. Lidietta Giorno and Dr. Alfredo Cassano for their kind hospitality and
support. In addition I thank the Instituto Italo-Latino Americano (IILA) which
supported my training at ITM.
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I am Associate Prof. Dr. Qusay F. Alsalhy, Director of Oil and Gas Refinery Engineering Department, School of
Chemical Engineering, University of Technology, Baghdad, Iraq. I have visited ITM-CNR with my research team,
Dr. Talib M. Naief and Mr. Arman Adam (M.Sc. student). The aim of this visit was to pursue the experimental
part of Dr. Talib and Mr. Arman researches plan entitled “Polyvinyl Alcohol/polyvinyl chloride (PVA/PVC) Hollow
Fiber Composite Nanofiltration Membranes” and “Effects of PEG and PVP concentrations and molecular weights
on structural morphology and separation performance of PVC/PS hollow fibers” under Prof. Dr. Drioli and Dr.
Figoli supervision. PVC hollow fibers membrane prepared in the laboratories of the School of Chemical Engineering and we did some characterization such as, Scanning Electron Microscope (SEM), A PMI Capillary Flow Porometer to measure the bubble point and the pore size distribution, and solutes separation performance.
Due to the expertise of the researchers of the Institute of Membrane Technology (ITM-CNR) and Dept. of Chemical Engineering at University of Calabria in membrane science and technology, MEMORANDUM OF UNDERSTANDING between the Oil and Gas Refinery Engineering Department and Institute of Membrane Technology (ITM-CNR) was signed in this visit. I would like
to express again my sincere thanks to Prof. Drioli, Dr. Lidietta, Dr. Figoli, Dr. Silvia and all researchers in ITM-CNR.
Hi… all Membranologists of ITM! It is indeed a pleasure to share my thoughts this ITM-News. Being a Marie Curie
Researcher I selected ITM as my host institute without knowing much about it. After joining in ITM I feel proud that I
am right. Since July 2010 middle, I am in ITM's hand. ITM is a land of magic membranes. ITM has welcomed me
warmly and accepted me as an active researcher amidst its valuable members. Soon I realized the importance of
Italian language and started to interact with ITM colleagues to learn the intricate Italian pronunciation. In 4 months
time I am not disappointed and feeling quite confident to pick up the language.
I am totally amazed to see the highly interconnected and multidisciplinary research network existed in ITM. In my two
years stay I am sure to give my best contributions to the field of membrane separations. Now I initiated the microencapsulation of active elements for aromatic separation. This is first of its kind research and I have high hope to
complete the work successfully under the supervision of Dr. Figoli with whom I have a very active scientific discussion. ITM is rightly extending all necessary
Instrumentation and laboratory facilities and I am truly happy. I gratefully acknowledge the help and support extend to me for accomplishing my objectives. In
fact my special mention to Prof. Drioli and Dr. Giorno, for keeping myself safe and comfortable at ITM-CNR. Shanthana Duraikkannu
ITM-CNR : An Immaculate Centre for Membranes!
I thank CSIR-INDIA, my parent organization and CNR the equivalent Italian scientific body for this opportunity to have two
months stay in ITM for applying our expertise in nano ceramic fillers for making the membranes better for gas-separation.
My visit and this activity are under the joint project between CSIR and CNR. My hearty thanks to Dr. Giuseppe BARBIERI,
Senior Researcher, Dr. Lidietta GIORNO, Director and Prof. Enrico Drioli DRIOLI, Emeritus for their kind support and
collaboration with NIIST-CSIR-INDIA.
When I landed in Rome I proudly touch this brave-land. No one forgets the Italy and its lioness Roman Emperors. Italy,
the historical country has not only unique in landscape but also in perfect textured Italians, blending of shining white skin,
dark hair and colorful eyes, which is a typical of KERALA People in India where I work now. My institute NIIST in India is
located in the far-end of south surrounded with hills, dense forests and gently breezing beaches. Surprisingly, the ITMCNR too situated similar in the south amidst shallow hills make me to feel at home. The names CALABRIA, COSENZA
and LAMEZIA are simply ‘rhythmic’ to pronounce.
ITM, Institute of Membrane Technology….is filled with every variety of membranes…serious
research….discussions….and forecasting… ‘A great leader and the supporting working team surely make a great
organization’! and Prof. DRIOLI and DR. GIORNO are the lights to lead this unique Institute. The topics of the research
are selected appropriately ranging from industrial filtrations to bio medical for the mankind…My association with PINO to
develop better ceramic-polymer mixed matrix membranes is a learning experience and I sincerely thank his most
vulnerable colleagues Catia, Teresa, GianPiero, Adele and Francesca for taking me to their membranes world. By working with this team, a spurious spark is
ignited in me to contribute something to this membrane science. Being a ceramic engineer, design and development of temperature stable membranes for hot
gas filtration and high temperature separation is always interesting. We have experience and expertise in nano synthesis and particle size control, porous gels
and nanoporous oxides and semiconductors. Nanoporous silica, alumina, titania and zirconia aerogel materials are the best candidates for asymmetric
membranes and I openly invite the ITM colleagues for active collaboration. India is a country where the international scientist community is treated with due
recognition and value.
My stay in ITM will be over by December 15th 2010…..I leave the place by leaving my expertise but taking the memorable experiences of walking on the metal
bridge, say CIAO…to the Securities, smiling at students of UNICAL, taste of pasta, boiled vegetables, chilled beer, sour wine in the ever-crowd MENSA…
Infact how can I forget the rainy days?. After so-long I saw the showering icy-balls falling on the floors. I failed in my duty if I don’t express my ‘espresso’
experience. A thick ...black ….coffee ….the aroma and the mouthful taste stimulate the brain and blood veins to revive the body energy….a joyous taste!. The
accommodation in Martensson is another funny experience…where I received affection and compassion by the Italian neighbors. They are very friendly and
enlightened me with their Italian songs and stories. My Indian colleagues in ITM, Shans and Sudip also rendered overwhelming moral support. Two months
stay is truly not enough to enjoy this popular place and the institute as well as the serious research.
At the outset…the ITM is simply I…..T….M…. Incredible …Thrilling ….Memorable!. Ananthakumar Solaiappan
In September 2010 Dr. Swachchha Majumdar from the Central Glass and
Ceramic Research Institute of Kolkata (India) spent two weeks at the ITM-CNR
laboratories in the framework of the on-going Italy-India bilateral project on
“Membrane contactors for arsenic(III) to arsenic(V) conversion”.
During his stay, flat membranes loaded with MnO2 were prepared and
characterized.

Sung-Ryul Park, Korea Research Institute of Chemical Technology,
Daejeon (Korea), 20 June - 27 Oct. 2010
Firuze Okyay, Sabancý University (Turkey), 5 July - 5 Oct. 2010
Hamid O. Almigrin, Mohammed Alkinany, Petrochemicals
Research, King Abdulaziz City for Science Institute and Technology,
Riyad, Kingdom of Saudi Arabia, 8 - 12 Nov. 2010
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Focus on Research at ITM
Integrated Brackish Water Desalination Process
Due to the increasing of water shortage problems, the need for inland brackish water reverse osmosis (RO) will continue to increase in future. However, the
crucial limitations of RO inland application are the cost and the technical feasibility of concentrate disposal. This is making more pressing the interest on
innovative technologies for improving water desalination reducing brine disposal problem. One of the researches currently in progress at the Institute on
Membrane Technology (ITM-CNR), Department of Chemical Engineering and Materials (University of Calabria) and Ben Gurion University (BGU - Israel), is
focused on the application of Membrane Engineering in the study of new integrated membrane-based plant solutions for brackish water desalination. The
chosen approach follows the basic principles of the Process Intensification. The latter is a design approach aimed at leading to concrete benefits in
manufacturing and processing, substantially shrinking equipment size, boosting plant efficiency, saving energy, reducing capital costs, increasing safety,
minimizing environmental impact, maximizing the raw materials exploitation. The latter is one of the main aspects to take into account for what concerns the
mitigation of the impact of concentrates on the environment and, therefore, it represents one of the most important aspects in the new production plant design
strategies.
The proposed solution for reducing the volume of the discharged brine and approaching the concept of “zero-liquid-discharge” in the desalination of brackish
water consists in the coupling of Membrane Crystallizer (MCr) and Wind-Aided Intensified eVaporation (WAIV) technologies. In particular, the research activity
has been carried out on a desalination system in which brackish water is first pre-treated, then desalinated through reverse osmosis (RO) operation. Finally,
RO brines are further concentrated through WAIV and MCr units (Figure 1).

Figure 1. Schematic flow sheet of the studied desalination process.
Among the conventional disposal options, WAIV is the least land-intensive method to reduce brine volumes because it uses the drying power of the wind while
the brine is re-circulated on vertical hydrophilic surfaces that are largely parallel to the wind direction [1]. MCr is an efficient and compact method for
performing crystallization processes with enhanced kinetics, controlled shape, size and size distribution [2].
The results achieved showed the interesting potentialities of coupling membrane crystallizer and wind-aided intensified evaporation technologies. In fact, the
analysed integrated RO+WAIV+MCr system has allowed to reach recovery factors as high as 76.6 - 88.9% and to limit brine discharge to less than 0.75 –
0.27% of the raw water fed to the system [4]. Moreover, the economics for using WAIV and MCr to treat RO brines were also scoped out. It was estimated that
the two processes together can reduce brine treatment costs to under 0.5 €/m3 brine [4]. The proposed integrated brackish water desalination process can
represent a valid alternative for a sustainable desalination process, also easy-fitting in the already existent desalination plants.
Francesca Macedonio
Acknowledgment: This work was supported under the EU 6th Framework as part of the MEDINA project (EU Contract number: 036997).
[1] Kedem A., Gilron J. and Kedem O., Evaporation Device, U.S. Patent # 7,166,188, Jan 2007.
[2] Curcio E., Criscuoli A., Drioli E., Membrane Crystallizers, Ind. Eng. Chem. Res., 40 (2001) 2679-2684.
[3] Macedonio F., Drioli E., Curcio E., Di Profio G., Experimental and Economical evaluation of a membrane crystallizer plant. Desalination and Water
Treatment 9 (2009), 49-53.
[4] F. Macedonio, L. Katzir, N.Geisma, S. Simone, E. Drioli, J. Gilron, Wind-Aided Intensified eVaporation (WAIV) and Membrane Crystallizer (MCr) Integrated
Brackish Water Desalination Process: Advantages and Drawbacks (Accepted manuscript).
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Advanced design of membrane bioreactors for tissue engineering
Today, the most commonly applied strategy in tissue engineering is culturing specific cell types within a three-dimensional environment which mimics, as
closely as possible, the natural extra-cellular matrix. However, the formation of organized and functional tissues by 3D cell culture is a complex task: a cellular
environment requires suitable physiological conditions that, presently, can be only achieved and maintained by using well-designed bioreactors reproducing all
specific functions and bioactive factors that assure viability/regeneration of cells cultured in a appropriate scaffold. Within this framework, membrane
bioreactors are recognized as promising bioartificial devices using isolated cells. Membranes with molecular weight cut-off ranging from 50,000 to 100,000 Da
are widely applied to provide effective immunoisolation
barriers to immunocompetent species, to offer high
surface area available for cell adhesion and culture, to
assure an efficient exchange of nutrients and
metabolites to cells while removing catabolites and
metabolic products.
An efficient transport of metabolites, catabolites, cell
regulatory and immune-related soluble factors is
necessary for in vitro maintenance of cells viability and
functions; as a consequence, an important engineering
challenge is to evaluate and control the diffusive and
convective mass transfer mechanisms [1].
However, the complex relationship between the
hydrodynamics of the cellular environment and the
surrounding tissues dramatically impacts on the design
Figure 1. Low oxygen diffusion rate in large cellular aggregates might cause hypoxia. Fluorescence microscopy of clinically useful grafts and implants.
image on the left side shows dead cells (in red) in hepatocyte spheroids. Simulated oxygen profiles within For this reason, the detailed description of fluid
spherical aggregates are reported on the right; the critical thresholds is set to the oxygen concentration value in mechanics that can be achieved by using computational
the venous blood.
fluid dynamics (CFD) methodology has been recently
considered as an extremely valuable information.
Although CFD is still far from exploiting its full potential as a powerful clinical tool, preliminary applications in the field of bioreactors for cell culture provide
evidence that a well-controlled environment (with respect to mass transport phenomena and metabolic kinetics) is able to activate a specific response of the
cells and to maintain cell differentiation for a long time.
In this perspective, an interesting example is represented by recent human tissueengineered trachea replacements, performed using decellularized (de-antigenised)
cadaveric donor trachea subsequently seeded with recipient epithelial cells on the internal
surface of the graft and mesenchymal stem-cell-derived chondrocytes on the external, outer
surface of the antero-lateral aspect of the cartilage rings via a novel engineered bioreactor.
CFD methods are used to identify appropriate operative conditions able to provide adequate
oxygenation into cellular compartments (figure 2), while appropriate biomechanical tests
permit to select the optimal number of decelularization cycles [2].
Engineering tools and approaches such as those related to Residence Time Distribution
(RTD) analysis, if suitably adapted
to meet the complexity of
biological systems, will
significantly increase the
efficiency of the bio-constructs
(figure 3). The real behavior of a
reactor is often different from that
specifically of ideal models (e.g., Figure 2. Simulated oxygen profile within a section a tissueCSTR, PFR); in this respect, the engineered trachea for human transplantation.
distribution of residence times in
the system is one of the most informative characterization of these devices. As it provides a
quantitative measure for the degree of mixing within the reactor, RTD analysis allows an accurate
kinetic modeling of the system, permits to achieve or preserve a desired flow pattern, or to prevent
incomplete radial mixing, stagnant regions and channeling [3].
Figure 3. Crossed-hollow fiber membrane bioreactor for In general, the synergy and complementarity of experimental approaches and computational
hepatocytes culture. A network of poly-sulfone and modified analysis is recognized as a crucial requirement for the design of well engineered bioreactors
poly-etheretherketone fibers mimics the in vivo arterious and exhibiting improved characteristics for cellular culture applied to specific tissue engineering
venous blood vessels.
constructs.
E. Curcio, L. De Bartolo, E. Drioli
[1] E. Curcio, L. De Bartolo, G. Barbieri, M. Rende, L. Giorno, S. Morelli, E. Drioli, Diffusive and convective transport through hollow fiber membranes for liver
cell culture, Journal of Biotechnology 117 (2005) 309–321
[2] E. Curcio, P. Macchiarini, L. De Bartolo, Oxygen mass transfer in a human tissue-engineered trachea, Biomaterials 31 (2010) 5131-5136
[3] L. De Bartolo, S. Salerno, E. Curcio, A. Piscioneri, M. Rende, S. Morelli, F. Tasselli, A. Bader, E. Drioli, Human hepatocyte functions in a crossed hollow
fiber membrane bioreactor, Biomaterials 30 (2009) 2531–2543
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Projects Meetings and Related Activities
DoubleNanoMem 12 Months Progress Meeting, Manchester (UK), July 19-20, 2010
The 2nd progress meeting of the DoubleNanoMem project was held at the University of Manchester. The meeting
was hosted by Prof. Peter Budd of the School of Chemistry, one of the project partners and involved in the synthesis
of new polymers for use as membrane materials. The meeting was attended by the team leaders and by a number
of researchers of each of the ten partners. The ITM team was represented by Elena Tocci and by John Jansen,
overall project coordinator. For this occasion also Dr. Martyn Chamberlain was present, Project Officer of the
European Commission. He expressed his very good impression on the overall progress of the project and on the
excellent interaction between the different teams. In view of the upcoming mid-term meeting at the TU Delft (NL) in
January 2011, he explained several important issues concerning the project reporting and financial aspects.
The scientific discussions day described the progress in the synthesis and characterization of new polymers and
fillers, in the preparation and characterization of novel nanostructured membranes, in the analysis and modelling of their transport properties, and in their
practical application in different separation processes. During the various breaks extensive exchange of samples of new polymers, membranes and membrane
modules took place. The first day was concluded with an excellent dinner with traditional food and abundant beer in a historical restaurant in the heart of
Manchester. The second day was mainly focused on dissemination actions, project management and financial issues. In this context it was decided to
organize an Exploitation Strategy Seminar in concomitance with the next meeting, a free service of the EC to enhance the probability of successful exploitation
of the project results. Since all activities are running smoothly and basically on schedule there was no need for a General Assembly meeting. The meeting
ended with an interesting tour through the polymer synthesis and characterization labs of the group of Peter Budd. http://www.itm.cnr.it/DoubleNanoMem/

NEMOPUR mid–term meeting, London, (United Kingdom), September 16-17, 2010
The Mid-Term NEMOPUR meeting took place on Sept. 16-17 at Imperial College London (UK). The meeting was
officially opened by the coordinator of the project Prof.. Andrew Livingstone, followed by the presentation of the Commission Project Officer, Dr. Ingrid Ciabatti. Each scientist-in-charge introduced himself and his research team and
described his role within the network. The Commission Project Officer had also a meeting with the ESR allowing they
to speak freely about their scientific work, daily life and experiences within the project.
An important research objective reached at the end of the second year of activity was the preparation of organic solvent nanofiltration (OSN) membranes for the purification of active pharmaceutical ingredients (API) in organic solvents
and molecularly imprinted membranes (MIMs) for the removal of genotoxins from organic solvents. Membranes
showed interesting performance in terms of separation and selectivity properties. The meeting focused also on the
work plan for the next 6-12 month period. In this perspective, an Experienced Researcher (ER) will be soon appointed for one year at each of the three University Partners: Imperial College London (UK), the Institute on Membrane Technology (ITM) and the Technical University of Dortmund (DE). The 2nd day was
opened with the discussion of contract management. It was also an open discussion to all participants with the aim to identify strengths and weaknesses of the
project, particularly in relation to the joint research and the secondments of the ESRs. http://www3.imperial.ac.uk/molecularpurification

LoLiPEM - 3 rd meeting, Saarbrucken (Germany), October 27 - 29
The Saarland University and Fumatech organized jointly the third meeting of the 3-years EU-FP7 “LoLiPEM – “Long-life PEMFCH&CHP systems at temperatures higher than 100°C” project (started on January 1st, 2010) has been held on October 27 29 in Saarbrucken (Germany).
Most of the partners were present and the discussion was focused on two main aspects. First of all, the results on the
preparation, characterization and testing of improved polymeric electrolyte membranes able to withstand temperatures higher
than 100°C. The preparation techniques and the methods for improving the durability of these membranes have been
discussed together with the progresses achieved in electrode preparation. The second aspect faced during the meeting was
related to the identification of the testing protocol for the accelerated and durability tests. ITM-CNR coordinates the project and
has also the responsibility of the preparation of improved sulfonated PEEK‑WC membranes and design and construction of a Modular multi-PEMFCHs
system for Combined Heat and Power production. http://www.lolipem.eu/project/

MEDIRAS 5th meeting, Djerba (Tunisia), October 18 - 19, 2010
In the framework of the MEDIRAS (Membrane Distillation in Remote Areas) project, funded by the EC within FP7, the 5th meeting was organized in Djerba,
Tunisia, from October 18 to October 19, 2010. Dr. ing Alessandra Criscuoli was the ITM-CNR representative. The day after the meeting, a MEDIRAS
workshop was held, during which a visit of the membrane distillation compact system developed by the MEDIRAS Consortium and installed at an health
Center was also organised.

CapWa Kick-off meeting, Arnhem (The Netherlands), October 19 - 20, 2010
The project “CapWa – Capture of evaporated water with novel membranes” granted by the EU in the FP7 started on September 1st, 2010 and its kick-off
meeting was held on October 19 - 20 in Arnhem (The Netherlands). Also a second meeting of the WP leaders involved in the membrane development was
hosted by Membrana GmbH in Wuppertal (Germany) on November 24th.
The project is devoted, as the title reports, to capture water vapour, for instance, in power and paper/board plants, considered as a waste at the moment. Its
capture and reuse is a challenge both in terms of water save and energy required by the treatment of water inlet the plants themselves. The aim of the CapWa
project is the water capture based on membrane processes. The main membrane type utilized in the CapWa project is much different from the other processes like RO or NF because this membrane is able to recover evaporated water from flue gases (or other water containing air flow) and with a sufficiently selective membrane, produce purified water in a single process step. The ITM has in this project a key role for developing new membranes and concept for water
capture. ITM is also involved in the testing, as “central lab”, of the membranes prepared by the project partners and in the modelling of membrane modules
and their integration in production plants. http://www.watercapture.eu/capwa-technology.html
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BioNexGen kick.off meeting, Karlshruhe University (Germany), November 8 - 9, 2010
The kick-off meeting, with participation of all partners and of the Scientific Officer of the European Commission, took placed in November 8-9 at Karlshruhe
University. The meeting was a very good occasion to meet all the partners and having a very interesting deep discussion on the research will be jointly carried
out. Dr. Alberto Figoli and Dr. Giorgio De Luca took part to the meeting as WP leaders of Membrane Preparation and Computer Modelling Part, respectively.
BioNexGen will focus on the developing of a new class of functional low fouling membranes for membrane bioreactor technology with high and constant water
flux and high rejection of organic pollutants with low molecular weight (down to 300 Da). The consortium will develop a novel single step NF MBR operated
with low energy consumption due to less aeration needed. Successful delivery will have a major impact on the competitiveness of the SME partners in the
project and the European and MENA MBR market. Furthermore it will significantly contribute to scientific and technological cooperation between European
and MENA Countries in the provision of safe water. Seven ITM staff members are directly involved in the project: A. Figoli (ITM-CNR Scientific Responsible,
Membrane Preparation and Characterisation ), G. De Luca (Quantum Chemical Simulations Modelling), L. Giorno (Membrane Bio- Reactor Characterisation
Tests) , A. Tavolaro (Zeolite Synthesis), A. Criscuoli and A. Cassano (Water Permeability Characterisation Tests ), M. Bonchio ITM-section Padua (POMS
and Surfactant Synthesis). http://www.bionexgen.eu/cms/

NanoGLOWA meeting, Haifa (Israel), November 15 - 17, 2010
The meeting at the end of the fourth year of the EU-FP6 NanoGLOWA project was held on November 15 - 17, 2010, in
Haifa (Israel). One of the issues of this meeting was the integration of the membranes developed in the projects. A
membrane module was installed on a by-pass of the flue gas of the power plant in Ashkelon of the Isral Electric
Company for evaluating the performances in real conditions. This pilot unit as well as the whole power plant in
Ashkelon were visited during the meeting.
The ITM-CNR, responsible of the “central testing laboratory” of the Nanoglowa project, has continued the
characterization of membranes and membrane modules prepared by other partners devoted to the membrane
development. New membranes and modules to be tested will be supplied by some partners in the next months for
measuring the transport properties. http://www.nanoglowa.com/

In brief
Plenary and Invited Lectures
Loredana De Bartolo, “Membranes for Biofabrication of Tissue Engineered Constructs” in the plenary session at the “2010 International Conference on Biofabrication” that has been held on 4-6 October 2010 in Philadelphia, Pennsylvania, USA
Enrico Drioli has been invited to present various plenary lectures in October and November 2010 and particularly:
“Membrane Crystallizers” - Association for Crystallization Technology (ACT) 17th Larson Workshop – USA - 3-4 October 2010
“Recent Progresses and Perspectives in desalination with integrated membrane systems” 3rd International Desalination Workshop - Hyatt Regency Jeju on
Jeju Island-Korea - 3-6 November 2010
“Nanostructured membranes for desalination and innovation in the petrochemical industry” - International Nanotechnology Conference (organised by KACST)
– Riyadh 29-30 November 2010
Lidietta Giorno “Membrane Reactors: State of the Art and Perspectives in Biotechnology and Chemical Production“ EFCE CONFERENCE, XIX International
Conference on Chemical Reactors CHEMREACTOR-19, Vienna, Austria, September 5 – 9, 2010
Lidietta Giorno, as President of the European Membrane Society (EMS) and member of board of Directors of the European Membrane House (EMH) has
been invited to the 2nd Partnering Conference (Dec 9-10, 2010), organized by the A.V. Topchiev Institute of Petrohemical Synthesis, Russian Academy of
Sciences, within the “Membridge” project to contribute at the session “Hot Topics in Membrane Technology” about the topic “EnzymeAssisted Membrane
Reactors for Biotechnology”. The tradidional very warm hospitality of Russian Colleagues combined with very interesting and fruitful discussions confirmed
plans for future cooperation and originated new research topics in membrane biotechnology.
Within the NAMS/ICIM 2010 Annual meeting entitled “Membranes: enabling a sustainable future”, held in Washington, D.C. on July 17 – 22, 2010, Lidietta
Giorno was invited to organize and chair the European Membrane Society Sponsored Session on “ Membranes for a Sustainable World”.
Within the 3rd World Congress of Industrial Biotechnology 2010 (ibio-2010), held in Dalian, China on July 25 - July 27, 2010, Lidietta Giorno has been invited
to organize and chair the Session “Highly Productive Fermentation, Cell Culture and Bioreactors”.
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