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EUROMEMBRANE 2012 - Special Session dedicated to ENRICO DRIOLI
Euromembrane 2012, the EMS Conference organized by
Imperial College was held on September 23-27, 2012 in
Summary:
London, UK. Both academic and industrial scientists from
the field of membrane science and technology had the
Enrico Drioli’s Special
1
Session
opportunity to exchange new ideas on their research work in
the unique landscape of the Queen Elizabeth II Conference
ITM Seminar Day
2
Centre, in the shadow of Big Ben, Westminster Abbey and
the London Eye.
CNR Highlights
2
The Conference was attended by more than 800 participants
Publications
3
from European and non-European Countries. The event was
th
also an opportunity for celebrating the 30 Anniversary
Editorial Activities
4
(1982-2012) of the European Membrane Society (EMS).
One special action organized for this special occasion was
ITM Researchers abroad
5
the Celebration Session where all the Honorary Members of
the Society have been invited to give their “side” of the long
Visiting Scientists
6
and eventful story of EMS.
Project Meetings
8
A Special Session dedicated to Enrico Drioli, today EMS
Honorary President, was held on September 24 and
Focus on Research
12
organized by ITM-CNR to honour his outstanding
contribution to the membrane field, EMS, ITM and beyond...
New Projects & Events
14
A large group from ITM participated with enthusiasm.
The contribute given by Prof Drioli to the membrane science
community was also recalled through the words and the pictures that old and young membranologist colleagues
dedicated to him. Engaging presentations have been made by: H. Strathmann: Practical applications of ion-exchange
membranes and recent developments, A.G. Fane: Novel membrane bioreactors:Based on membrane distillation and
forward osmosis, Y.M. Lee: Importance of nano ion channels formation in Polymer Electrolyte Membranes (PEMs) for
fuel cell, P. Aimar: Membranes and nanotechnologies: I love you, me neither, B. Van der Bruggen: Integrated
membrane separations for recycling of valuable waste streams: Visionary suggestions from Enrico Drioli revisited, and L. Giorno: Mastering membranes to
command functions.
It was already in the early 1980s that Enrico Drioli started as President of the young European Society for Membrane Science and Technology (today EMS).
As mentioned by Prof. Drioli in the latest Issue of Membrane News (Membrane News n. 87, Special Issue 30th Anniversary): “the field was typically
multidisciplinary and the traditional scientific organizations were not able or not interested to coordinate or to promote activities in the subject.”. Since then,
thanks to the tireless and always enthusiastic activity of Prof Drioli, the role of membrane science and technology in the Society increased during the time and
today is in fact much more significant than the expectations. In his final remarks, Prof. Drioli made few predictions and highlighted some crucial points which
can be summarized as follows:
− On the basis of the most recent membrane systems developments, process engineering will be redesigned in the very next future utilizing new unit
operations such us membrane distillation, membrane crystallizers, membrane emulsifiers, membrane condensers etc.
− A very high satisfaction of the requirements for Process Intensification strategy will be reached by integrated membrane operations.
− The water industry, energy industry and raw materials production will form a very large and strong integrated industrial system.
− Seawater will represent not only a source of fresh water, but also an open-sky mine for metals and salts recovery, purification and advanced crystallization.
− Salinity gradients will represent an important form of energy production through Reverse Eletrodialysis and osmotic phenomena as in Nature.
− Seawater desalination based on hollow-fiber membrane systems will be more and more utilized in combination with MBR technology.
− In gas separation systems, membrane condensers might be considered as innovative and powerful pretreatment for dehumidification of gaseous streams
and removal of contaminants.
− Membrane microreactors will be developed for realizing artificial leafs for photosynthesis.
The memory book of each presenter has been opened for all participants to share the enormous contribute that Prof. Drioli gave through his ideas and
suggestions, his energetic, original and fascinating work able to promote innovation in both processes and products, particularly appropriate for sustainable
industrial growth.
Young scientists who used to admire his scientific reputation have been, in this occasion, fascinated and captured by his friendly attitude. Everyone was so
moved that to justify their “weakness” had the impression that also Enrico worked hard to control his emotions.
Thank you ENRICO.
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ITM Seminar Days 2012

The Annual ITM-CNR Seminar day was organized by the Institute on Membrane Technology and was held at the University Club and Aula Magna “Beniamino
Andreatta” Building c/o the University of Calabria from 11th to 12th September 2012.
The aim of the event was to achieve a comprehensive view of all the various research activities carried out at the Institute, attempting to embrace the main
scientific and technological advances promoted by ITM in the field of membrane science and engineering.
The ITM-CNR Director, Dr. Lidietta Giorno, opened the Session and introduced the Keynote Lecture, which was given by Ing. Dr. Giuseppe Barbieri. He had
recently received an acknowledgement from the Journal of Membrane Science for contributing to the increased Impact factor of the Journal, being one of the
most cited authors in 2011. The lecture illustrated the application of membrane technology for carbon dioxide separation; the recent advances achieved in this
field are of crucial importance for sustainable development.
The programme included oral presentations and a Poster Session. Both covered several aspects of membrane science and technology, from membrane
properties design and modelling to membrane preparation and characterization, membrane operations development and their applications in many strategic
fields, including energy, water, agro-food, biotechnology and biomedicine. It was remarkable the participation of young researches, both from permanent and
non-permanent staff. The poster session offered the opportunity of illustrating better all the research activities carried out at the Institute and of discussing the
most relevant questions arisen during the oral presentations, putting the bases also for future collaborations.
The final part of the event included an overview of the international relationships of the Institute. Indeed, most of the research activities, whose results were
presented during the event, are currently carried out within the frame of various research and development projects, funded not only by the National and
Regional Government, but also by the European Commission, foreign Institutions and private Companies.
Moreover, the Institute is a very active centre of significant exchanges of young researchers, coming from various foreign Countries. Furthermore, it was and it
is currently involved in many bilateral agreements with different countries, such as China, India, Czech Republic, Poland, Brazil, Egypt, France, Japan, Korea,
Morocco and Russia.
Our Director concluded this exciting and interesting two days, which gave the opportunity of the intense and productive discussion and ideas exchange within
the Institute. She thanked everybody for their valuable contribution to the successful research activities of the Institute and invited us to put even more efforts
to face the future challenges in the field of membrane science and technology.
Ad majora semper…

CNR Highlights 2010-2011
The Third Edition (2010-2011) of the CNR Highlights has been presented by the CNR President Luigi Nicolais
on 26/06/2012 at the CNR Headquarter in Rome. Also in this edition, 220 articles have been selected on the
basis of their impact factors among the 14.000 articles produced in the last two years, to present the best
image of CNR research to the world.
Five researchers from all Italy have been selected to illustrate the 4 main areas of CNR activity, among them,
Alberto Figoli has been invited to present his paper for the Life and Environment Area.
The paper selected from ITM for the Highlights 2010/2011 are: 1) Figoli, A. Cassano, A. Criscuoli, S.
Mozumder, T. Uddin, A. Islam, E. Drioli, Influence of operating parameters on the arsenic removal by
nanofiltration Water Research, 44 (2010) 97-104; 2) A.Brunetti, G. Barbieri, E. Drioli, Fuel Processing
Technology, 92 (2010) 166-174, 2) E. Piacentini, E.Drioli, L. Giorno, Biotechnol. Bioeng. 108 (2011) 913-923.
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S ELECTED P UBLICATIONS
Algieri, C., Drioli, E., Donato, L., Development of Mixed Matrix Membranes for Controlled Release of Ibuprofen, J. Appl. Polym. Sci. 2012, DOI: 10.1002/APP.38102
Bernardo, P., Jansen, J.C., Bazzarelli, F., Tasselli, F., Fuoco, A., Friess, K., Izák, P., Jarmarová, V., Kačírková, M., Clarizia, G. Gas transport properties of PEBAX®/Room
Temperature Ionic Liquid gel membranes, Sep. Purif. Technol., 97 (2012), 73-82. DOI:10.1016/j.seppur.2012.02.041
Bezzu, C.G., Carta, M., Tonkins, A., Jansen, J.C., Bernardo, P., Bazzarelli, F., McKeown, N.B., A spirobifluorene-based polymer of intrinsic microporosity with improved
performance as a molecular sieve for gas separations, Adv. Mater. 2012, 24, 5930-5933. DOI:10.1002/adma.201202393.
Bushell, A.F., Attfield, M.P., Mason, C.R., Budd, P.M., Yampolskii, Yu.P., Starannikova, L., Rebrov, A., Bazzarelli, F., Bernardo, P., Jansen, J.C., Lanč, M., Friess, K.,
Shantarovich, V., Gustov, V., Isaeva, V., Gas permeation parameters of mixed matrix membranes based on the polymer of intrinsic microporosity PIM-1 and the zeolitic
imidazolate framework ZIF-8, J. Membr. Sci., 427 (2013) 48-62. DOI:10.1016/j.memsci.2012.09.035.
Bushell, A.F., Budd, P.M., Attfield, M.P., Jones, J.T.A, Hasell, T., Cooper, A.I., Bernardo, P., Bazzarelli, F., Clarizia, G., Jansen, J.C., Nanoporous organic polymer/cage
composite membranes, Angew. Chem., Int. Edition, Online. DOI:10.1002/anie.201206339.
Cassano, A., Conidi, C., Drioli, E., A membrane-based process for the valorization of the bergamot juice, Separation Science and Technology,
DOI:10.1080/01496395.2012.709572
Cataldo, S., Salice, P., Menna, E., Pignataro, B., Carbon nanotubes and organic solar cells, Energy & Environmental Science, 2012, 5, 5919-5940
Conidi, C., Cassano, A., Drioli, E., Recovery of phenolic compounds from orange press liquor by nanofiltration, Food and Bioproducts Processing, 90 (2012) 867-874
Criscuoli, A., Bafaro, P., Drioli, E., Vacuum membrane distillation for purifying waters containing arsenic, Desalination (2012), in press,
http://dx.doi.org/10.1016/j.desal.2012.08.004
Curcio, E., De Bartolo, L., Mass Transfer and Computational Fluid-Dynamics in Bioreactors. In: Stem cell therapy- State of the Art and Vision for the Future. L. De Bartolo and
A. Bader (Eds): CRC Press. ISBN 978-1.146-657639-1.In press.
Curcio, E., Piscioneri, A., Salerno, S., Tasselli, F., Morelli, S., Drioli, E., De Bartolo, L., Human lymphocytes cultured in 3-D bioreactors: Influence of configuration on metabolite
transport and reactions. Biomaterials 2012; 33:8296-8303.
D. Shantana Lakshmi, Figoli, A., Buonomenna, M.G., Golemme, G., Drioli, E., Preparation and characterization of porous and nonporous polymeric microspheres by the phase
inversion process, Advances in Polymer Technology 31 (3), (2012) 231-241
D. Shanthana Lakshmi, A. Figoli, G. Fiorani, M. Carraro, L. Giorno, E. Drioli, Preparation and characterization of ionic liquid polymer microspheres [PEEKWC/DMF/CYPHOS IL
101] using the phase-inversion technique, Separation and Purification Technology, 97 (2012) 179-185
De Bartolo, L., Bader, A.. Biomaterials for Stem Cell Therapy: State of Art and Vision for the Future. CRC Press . ISBN 9781466576391. In press.
De Lorenzo, L.., Tocci, E., Gugliuzza, A., Drioli, E., Pure and Modified Co-Poly(amide-12-b-ethylene oxide) Membranes for Gas Separation Studied by Molecular Investigations,
Membranes 2012, 2(3), 346-366
De Lorenzo, Tocci, E., Gugliuzza, A., Drioli, E., Assembly of nanocomposite PEBAX membranes: A complementary study of affinity and clusterization phenomena, J. Membr.
Sci., 2012, 421-422, 75-84.
Deowan, S.A., Wagner, B., Aresipathi, C., Hoinkis, J., Figoli, A., Drioli, E., Treatment of Model Textile Dye Wastewater (MTDW) Towards Developing Novel Submerged
Membrane Bioreactor Process Procedia Engineering, 44 (2012) 1768-1771
Donato, L. , Algieri, C., Miriello, V., Mazzei, R., Clarizia, G., Giorno, L., Biocatalytic Zeolite Membrane for the Production of L-DOPA, Journal of Membrane Science, 407-408,
86-92, 2012.
Donato, L., Barbaro, G., Drioli, E., Algieri, C., Controlled Release of Tramadol from Mixed Matrix Membrane, Journal of Membrane and Separation Technology, 1(2) 2012, 137144, DOI: http://dx.doi.org/10.6000/1929-6037.2012.01.02.8
Drioli, E. , Brunetti, A., Di Profio, G., Barbieri, G., Process intensification strategy and membrane engineering. DOI: 10.1039/c2gc16668b; Green Chem., 2012, 14, 1561
Drioli, E., Di Profio, G., Curcio, E., Progresses in membrane crystallization, Current Opinion in Chemical Engineering 2012, 1:1–5 DOI 10.1016/j.coche.2012.03.005 (in Press)
Drioli, E., Fontananova, E., Membrane Materials for addressing Energy and environmental challanges Annu. Rev. Chem. Biomol. Eng. 2012. 35:395–420, doi:
10.1146/annurev-chembioeng-062011-081027
Drobek, M., Figoli, A., Algieri, C., Santoro, S., Trotta, A., Gaeta, N., Querze, L., Barbieri, G., Julbe, A., Drioli, E., Preparation of Novel MFI Zeolite PVDF Mixed Matrix
Membranes for Potential VOCs Removal Procedia Engineering, 44 (2012) 1806
Figoli, A., Hoinkis, J., Criscuoli, A., Franz, C., de Rycke, M., Block, C., Deowan, S.A., Hoinkis, J., Drioli, E. The removal of arsenic from (ground)-water by adsorbent loaded in
polymeric microspheres, Journal of Harbin Institute of Technology (New Series) 19 (1), (2012) 63-66
Figoli, A., Shanthana Lakshmi, D., Piacentini, E., Giorno, L., Drioli, E., Preparation of Novel Ionic Liquid Loaded Polymeric Microspheres by Membrane Emulsification Process,
Procedia Engineering, Volume 44 (2012) 1287-1290
Figoli, A., Simone, S., Santoro, S., Galiano, F., Alfadel, S., Al-Harbi, O.A., Drioli, E., Novel ECTFE (Halar®) Solvent Resistant Membranes in for Pervaporation Application
Procedia Engineering, Volume 44 (2012) 37-41
Friess, K, Jansen, J.C., Bazzarelli, F., Izák, P., Jarmarová, V., Kačírková, M., Schauer, J., Clarizia, G., Bernardo, P., High ionic liquid content polymeric gel membranes:
Correlation of membrane structure with gas and vapour transport properties, J. Membr. Sci.,, Volumes 415–416 (2012) 801-809, DOI:10.1016/j.memsci.2012.05.072
Iulianelli, A., Gatto, I., Trotta, F., Biasizzo, M., Passalacqua, E., Carbone, A., Bevilacqua, A., Clarizia, G., Gugliuzza, A., Basile, A., Electrochemical characterization of chlorosulfonated PEEK-WC membranes for PEM fuel cells, Int. J. Hydrogen Energy 2012, xxx, 1-7. doi.org/10.1016/j.ijhydene.2012.07.115
La Ganga,G., Puntoriero, F., Campagna, S., Bazzan, I., Berardi, S., Bonchio, M., Sartorel, A., Natali, M., Scandola, F., Light-driven water oxidation with a molecular tetracobalt (III) cubane cluster, Faraday Discuss, 2012, 155, 177-190
Mazzei, R., Drioli, E., Giorno, L., Enzyme membrane reactor with heterogenized β-glucosidase to obtain phytotherapic compound: Optimization study, Journal of Membrane
Science 390– 391 (2012) 121– 129
Mirmohseni, A, Seyed Dorraji, M.S., Figoli, A., Tasselli, F., Chitosan hollow fibers as effective biosorbent toward dye: Preparation and modelling, Bioresource Technology, 121
(2012) 212-220
Morelli, S., Piscioneri, A., Cell-material interactions. In: Biomaterials for stem cell therapy: state of art and vision for the future. L. De Bartolo and A. Bader Editors. Taylor &
Francis Group. To Be Published 15th January 2013 by CRC Press. ISBN: 9781466576391
Morelli, S., Piscioneri, A., Messina, A., Salerno, S., Al-Fageeh, M.B., Drioli, E., De Bartolo, L., Neuronal growth and differentiation on biodegradable membranes. J Tissue Eng
Regen Med 2012 DOI: 10.1002/term.1618.
Morelli, S., Piscioneri, A., Salerno, S., Rende, M., Campana, C., Tasselli, F., di Vito, A., Giusi, G., Canonaco, M., Drioli, E., De Bartolo, L., t and tubular membrane systems for
the reconstruction of hippocampal neuronal network. J Tissue Eng Regen Med 2012; 6: 299–313.
Park, C.H., Tocci, E., Lee, Y. M., Drioli, E., Thermal treatment effect on the structure and property change between hydroxy-containing polyimides (HPIs) and thermally
rearranged polybenzoxazole (TR-PBO), submitted
Pavlica, S., Milosevic, J., Keller, M., Schulze, M., Peinemann, F., Piscioneri, A., De Bartolo, L., Darsow, k., Bartel, S., Lange, H.A., Bader, A., Erythropoietin enhances cell
proliferation and survival of human fetal neuronal progenitors in normoxia. Brain Research 2012; 1452:18-28.
Saielli, G., Bini, R., Bagno, A., Computational 19F NMR. General Features, Theor. Chem. Acc (2012) 131:1140
Salerno, S., De Bartolo, L., Drioli, E., Membrane Systems in Liver Regenerative Medicine. In: Stem cell therapy- State of the Art and Vision for the Future. L. De Bartolo and A.
Bader (Eds): CRC Press. ISBN 9781466576391.
Simone, S., Figoli, A., Santoro, S., Galiano, F., Alfadul, S.M., Al-Harbi, O.A., Drioli, E., Preparation and characterization of ECTFE solvent resistant membranes and their
application in pervaporation of toluene/water mixtures, Separation and Purification Technology, 90, 27 (2012), 147-161
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Highlighted Articles
A new publication on Science on more efficient gas separations using new polymer that selectively sieves gas molecules. The new polymer was synthesized
at Cardiff University and characterized at ITM-CNR in the framework of the Doublenanomem Project.
Efficient Polymer Molecular Sieve for Membrane Gas Separations, Carta, M., Malpass-Evans,R., Croad, M., Rogan, Y., Jansen, J.C., Bernardo, P., Bazzarelli, F.,
McKeown, N.B., Science 18 Jan 2013: Vol. 339 no. 6117 pp. 303-307 DOI: 10.1126/science.1228032

Nano-structured membranes of new polymers of intrinsic microporosity for gas separation have been developed. The research is published on 'Advanced
Materials' and 'Angewandte Chemie, International Edition'
A spirobifluorene-based polymer of intrinsic microporosity with improved performance as a molecular sieve for gas separations, Bezzu, C.G., Carta, M.,
Tonkins, A., Jansen, J.C., Bernardo, P., Bazzarelli, F., McKeown, N.B., Adv. Mater. 2012, 24, 5930-5933. DOI:10.1002/adma.201202393
Nanoporous organic polymer/cage composite membranes, Bushell, A.F., Budd, P.M., Attfield, M.P., Jones, J.T.A, Hasell, T., Cooper, A.I., Bernardo, P., Bazzarelli,
F., Clarizia, G., Jansen, J.C., , Angew. Chem., Int. Edition, Online. DOI:10.1002/anie.201206339.

The paper “From tailored supports to controlled nucleation: exploring material chemistry, surface nanostructure and wetting
regime effects in heterogeneous nucleation of organic molecules”, by G. Di Profio, E. Fontananova, E. Curcio, and E. Drioli was
published on Crystal Growth & Design (a journal of ACS), (12)7, July 2012 (http://pubs.acs.org/doi/abs/10.1021/cg3005568).
The work deals with the design and the development of tailored polymeric surfaces (membranes) displaying chemical functionalities and
nano-topographical properties specifically designed to affect the heterogeneous nucleation of three active pharmaceutical ingredients.
The study highlights the influence of the different physical-chemical properties of the polymeric supports – chemical nature of the
polymer, functionalization degree of the polymeric chains, surface roughness and topography - on the heterogeneous nucleation of
aspirin, paracetamol, and glycine, with particular attention to the tendency of the diverse crystallizing solutions to wet the polymeric
supports. The subject of this work, moves today a huge interest in many scientific and technological areas like in the formulation of specialty chemicals, the
manufacture of pharmaceutical compounds, the crystallization of proteins on solid templates, the synthesis of biominerals, the study of the icephobicity of
materials used in aeronautical sectors etc. This study contribute to extend the current knowledge in the field (still mainly unexplored) of templating
mechanisms occurring in the nucleation of organic molecules on solid supports with nano-patterned surfaces, and advises for innovative technological
approaches to crystal design through the synthesis and the processing of polymeric membranes with tailored chemical and physical features. The journal
awarded the authors of the front cover of the July Issue. For more info contact: Gianluca Di Profio (g.diprofio@itm.cnr.it)

Most cited articles
Top-50 most cited articles as published in the Journal of Colloid and Interface Science :
A. Dobrak, A. Figoli, S. Chovau, F. Galiano, S. Simone, I.F.J. Vankelecom, E. Drioli, B. Van der Bruggen, Performance of PDMS membranes in
pervaporation: Effect of silicalite fillers and comparison with SBS membranes, Journal of Colloid and Interface Science, Volume 346, Issue 1, 1 June 2010,
Pages 254-264, ISSN 0021-9797, 10.1016/j.jcis.2010.02.023. (http://www.sciencedirect.com/science/article/pii/S0021979710001815)
Most Cited in 2011:
Dr. Giuseppe BARBIERI was honored in receiving a certificate “in recognizing an outstanding contribution to the quality of the journal” for one of the most
cited contribute in Journal Membrane Science, Elsevier, for the paper “Membrane technologies for CO2 separation”, A. Brunetti, F. Scura, G. Barbieri, E. Drioli,
Journal of Membrane Science, Volume 359, Issues 1–2, 1 September 2010, Pages 115-125, ISSN 0376-7388, 10.1016/j.memsci.2009.11.040.
This paper contributed in increasing the Impact factor of this Journal of Membrane Science, Prof. Andrey L. Zidney, Editor-in-chief of the Journal, stated.
Dr. G. Barbieri wishes to thank the co-authors of this paper, for their valuable contribution leading to the success of this work. The aim of this paper was to
provide people interested in the use of membranes in CO2 capture a general overview of the actual situation both in terms of materials studies and global
strategy to follow in the choice of the membrane gas separation with respect to the other separation technologies. Firstly, an overview on the polymeric
membranes currently studied for their use in CO2 capture and of their transport properties was proposed. Then, some important design parameters have been
introduced in order to evaluate the advantages potentially offered by membrane systems with respect to the other separation technologies (adsorption and
cryogenic). These parameters, based on specific considerations related to the output to be obtained as the product purity and the final destination of the
product and to the feed conditions, might constitute guidelines for the choice of the separation technology.

Editorial Activities
Laura Donato has been nominated Editorial Board Member of: “Journal of Membrane and Separation Technology”.
The Journal of Membranes and Separation Technology is a peer-reviewed journal that covers all aspects of membrane & separation sciences and technology.
The journal facilitates the communication of new ideas and techniques relating to synthesis and characterization of membrane / separation materials. The
journal also publishes updates in filtration, fouling, module operations, process design, processes simulation technologies with the ultimate goal of promoting
best practices. The journal publishes high quality, original articles, review articles, case reports, field studies, and short communications.
Dr. Loredana De Bartolo is a member of Editorial Board of the journals “ISRN Biomaterials“ published by Hindawi Publishing Corporation and of the journal
“Cells Tissues Organs” published by Karger. ISRN Biomaterials is a peer-reviewed, open access journal that publishes original research articles as well as
review articles in all areas of biomaterials (website: http://www.hindawi.com/isrn/biomaterials/). Cells Tissues and Organs is a journal aims at bridging the
gap between cell biology and the emerging fields of regenerative medicine such as stem cell biology, tissue engineering, artificial organs, in vitro systems and
transplantation biology (website: www.karger.com/CTO). CTO offers a rapid and fair peer-review and exquisite reproduction quality. Special topic issues,
entire issues of the journal devoted to a single research topic within the range of interests of the journal, are published at irregular intervals.
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ITM Researchers abroad
In the period from 11 to 19 March 2012 Loredana De Bartolo, Sabrina Morelli and Simona Salerno
visited the Instituto de Física de São Carlos, in São Carlos, SP, Brazil, within the framework of the
international cooperation project supported by CNR from Italy and CNPq from Brazil. The project entitled
Study of the Chitosan-Cell membrane interaction for the Neuronal Regeneration was completed this year
with the bio-functionalization of biodegradable chitosan membranes for neuronal tissue engineering.
During their research sojourn they met the staff of Prof. Osvaldo Novais de Oliveira and other Brazilian
scientists from San Paolo University with the opportunity to exchange ideas and research experiences.
In the framework of the same bilateral project Dr. Simona Salerno spent a further period from 27 May to 5
June in the Grupo de Polimeros of Prof. Novais de Oliveira, to perform experimental work on the topic of the
bilateral project. She greatly appreciated the kind hospitality from all people working in the Instituto de Física
de São Carlos. The familiar atmosphere and the good food and fruits of this Country made this experience
even more unforgettable!
On May 2, 2012 Elena
Tocci was invited to give
a Seminar at the Hanyang
University on Analysis of
the
free
volume
distribution in amorphous
glassy perfluoropolymers.
In the framework of the
International Joint Lab on
Membrane Technology,
she gave also a series of
lectures, in the Prof. Drioli’s course on Membrane
Engineering, focusing on Molecular dynamics
applied to membrane science.

Alberto Figoli was invited to King Abdulaziz City for
Science and Technology (KACST) in Riyadh
(Kingdom of Saudi Arabia) 2 for a membrane course
and hollow fiber plant start-up for a week in March
201.
During his stay, Dr. Alberto Figoli performed training
activities with theoretical and practical lessons about
membrane preparation and characterisation,
focusing on hollow fiber spinning.
A hollow-fiber setup has been installed by DeltaE
(Rende) and tests on the new unit have been
performed by Dr. Figoli and researchers from KACST, which were also instructed for using it.
Besides the interesting experience from a scientific point of view, it was also a great experience to
be there thanks to the warm hospitality of researchers from KACST who made this visit unique.

Alberto Figoli and Giorgio De Luca have been invited as Keynote Speakers to give a lecture in the
“Specialised Course on Membrane Techniques”, at UDES (EPST/CDER), in Bou Ismail, Tipaza (Algeria) on
May 23th, 2012. The Course was organised by Dr. Nachida Kasbadji Merzouk, Development Unit of Solar
Equipments UDES (EPST/CDER) and Dr. Hacene Mahmoudi, University Hassiba Benbouali of Chlef,
Faculty of Sciences, Chlef (Algeria). This scientific event highlighted the role of water treatment
technologies and focused on the membrane efficiency techniques. The One-day course offered an
introduction to the integrated membrane on advanced water treatment techniques with a wide variety of
application, both industrial and scientific, including important development in the frame of water treatment.
The primary audiences for the One-day course were PhD and Master Students, but also researchers and
the aim was to promote close collaboration in this promising field of research. It was a great opportunity to
visit both the Center in Tipaza and the University in Chlef and discuss with professors, researchers, student
and other invited speakers on the potentiality of membrane technology and possible collaborations. Besides
the scientific aspects, a special thanks is devoted to the organisers of this event which made this experience unforgettable.
In September 2012 Gabriele Clarizia and John Jansen spent two weeks at the Institute of Chemical Technology (ICT) and at the Institute of Chemical Process
fundamentals (ICPF) in Prague in the framework of three years bilateral project between ITM-CNR and AVCR (Czech Republic).
The visit was mainly focussed on finalising the results obtained on the preparation and characterisation of novel composite polymer membranes containing
selected ionic liquids for their application in gas and vapour separations. The friendly and fruitful scientific discussion with the Czech partners, Karel Friess and
Pavel Izák, helped to put the basis of a prolonged collaboration involving also other European groups aimed to obtain even more stable and efficient ionic
liquids-polymer combinations.
Alberto Figoli and Alfredo Cassano visited the Citrus Research Institute (CRI) from Nov. 9 to Nov. 11,
2012 within the Agreement on Scientific Cooperation between the National Research Council of Italy and
the Chinese Academy of Agricultural Sciences (CAAS). A Joint Project entitled “Unpgrading fruits and
vegetable juice quality and enhancing by-products utilization through integrated membrane process” was
approved in 2011 within the above agreement. It is coordinated by Dr. Alfredo Cassano from the Italian side
and by Prof. Jiao Bining from the Chinese side.
The Citrus Research Institute was founded by the Ministry of Agriculture in 1960 and now subordinates to
both the CAAS and Southwest University. As a national scientific research center. The CRI has played an
important role in the compilation and revision of national and regional plans, the implementation of major
and key projects and services for industry development, and made its contribution to the sustainable
development of the China citrus industry. The Research team of Prof. Bining is involved in activities related
to the quality and safety control of citrus products and standard formulations. Basically four major research
area are under investigation: establishing standards and developing whole-course-control techniques for citrus quality and safety; developing detection
techniques; developing detection techniques for citrus traceability; developing high efficiency pre-sampling methods and kits for the rapid detection of low level
microbial/chemical contamination. The project aims to: evaluate the recovery of high added value compounds from products and by-products of citrus
processing industry by using integrated membrane operations; improve the quality of fruit and vegetable juices by using membrane technology; investigate
membrane operations based on the use of hollow-fiber membranes to remove pesticides from orange juice. Prof. Jiao and his staff are strongly acknowledged
for their special and warm hospitality towards the Italian team.
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I am Behruz Bayati from
Department of Chemical
Engineering, Sahand
University of Technology
(IRAN). I have visited the ITMCNR in the framework of my
PhD studies on ": Preparation,
Characterization and
Performance Evaluation of
Membrane Reactors in Normal
Pentane Isomerization Using
Nanostructure Catalytic MFI Zeolite Membrane". Professor Enrico Drioli invited me
for 6 months starting from October15st, 2011. During my staying I prepared several
MFI membranes under kind supervision of Dr. C. Algieri and Dr. T Poerio that
helped me a lot. I also studied modeling of Catalytic Membrane Reactor for
pentane isomerization under supervision of Professor Enrico Drioli, Dr. C. Algieri
and Dr. T. Poerio.I would like to express my sincere thanks to Prof. Drioli, Dr.
Giorno, Dr. C. Algieri, Dr. T. Poerio, Dr. L. Donato and especially my friend Dr. G.
Chiappetta.
I am Young Rae
Kim from WCU
program department
o f
e n e r g y
engineering of
Hanyang University
(Seoul, South Korea)
and working in the
area of 'Facilitated
Olefin Transport
Membrane'. I am happy to visit ITM-CNR and University of
Calabria. During this winter vacation, I had been studying a
Molecular Simulation to apply the facilitated olefin transport
membrane with Dr. Elena Tocci and Dr. Chi Hoon Park. I was
interested in Molecular Simulation programing and had a
confidence to use this program. I also studied a lot of
experimental apparatus for gas separation system. In spite of a
short duration, I had a lot of good memories with ITM-CNR
members. If I have another chance next time, I'll come back
again and spend a happy time. I would like to thank everyone,
specially Prof. Enrico Drioli and Dr. Elena Tocci for the
excellent opportunity to study a new area, help and teach me.
Grazie mille!
My name is Handajaya
Rusli from Bandung,
Indonesia. I am a Doctoral
Chemistry Student in
Bandung Institute of
Technology (ITB) and stay
at ITM-CNR for 3 months
from May 2012 until July
2012. My thesis about
membrane bioreactor for separation starch and
it’s hydrolysis products. To support my research,
I must learn about continuous membrane
separation system, and ITM-CNR is in the right
place. At ITM-CNR, I learn many things from
continuous system until enzyme immobilization
technique. I want to say thank you to all ITMCNR members for warm welcome, especially to
Dr. Lidietta Giorno and Rosalinda Mazzei, for
sharing knowledge, and Sudip Chakaraborthy for
sharing experience. I hope, I could come back to
ITM-CNR to do and explore more research with
ITM-CNR.
Thank you.

Namaskar!! I am Apurva
Kumar, from India. I am
perusing my undergrad
from IIT Guwahati, India.
My major focus is on
Computational Fluid
Dynamics(CFD)
simulations particularly in
different configurations. I
had a great opportunity in
working on MD
simulations here in ITM-CNR, Italy. I come here for a summer
internship just for a period of 2 months. In this small time only I have
enjoyed the almost most of the specialities of Italy like pizza,pasta,
wine and many more. The scenic beauty here is simply outstanding
and the architectures are almost perfect! and make me remember the
quote "Rome was not build in a day!". I thank Prof. Drioli and Dr. Elena
Tocci for providing me with such an opportunity. It is a life time
experience and I hope i will surely come back to Italy!

It is a great honor to introduce myself as well as my
experience here. I am Jung Hyun Lee, PhD
student at Energy Materials Laboratory (EML),
Hanyang University in Korea studying on facilitated
transport using mixed matrix membrane using noble
metal and polymeric materials. During the whole
February I got such a grateful chance to work here
for a month with my colleague, Young Rae Kim.
Here, my research work is about fabrication of
membranes using zeolite materials. Although it is
the first time for me to study zeolite materials, it was very interesting for me. Moreover,
thanks to Dr. Algieri, I could learn the method how to make zeolite membranes and
characterize them. By using the zeolite materials, we made several kinds of membranes
and have plan to test for gas separation in Seoul. I am sure that this work during just a
month will have been very good chance to start our sustainable collaboration between
EML and ITM-CNR, and also this research will be progressed well. The grateful
experience at ITM-CNR for a month will be indelible for me. Everyone said us it is
impossible to do something and make some results within a month. Now, however, I want
to say the people who said to me like that we could! I really thanks to Dr. C. Algieri, Dr. T.
Poerio, Dr. Tocci, Dr. Park and also Prof. Drioli. I want to give my thanks to Maurizio, who
help me do every experimental procedure in the lab. I will never forget this wonderful
memory in ITM-CNR as well as in Italy, beautiful country. If anyone is there who want to
visit and collaborate with us, welcome to Korea.

Ciao a tutti!
Lots of interesting things happened during our stay here
at ITM in the frame of an Erasmus exchange with the
Institute of Chemical Technology in Prague. I arrived at
the start of February and stayed for six months, while
Veronika Jarmarová arrived a month later and spent here
a half of my period.
On one side, we’ve been working in a really inspiring
working group of membrane gas separations with John
Jansen and his collaborators, who were very kind and
helpful to us. Special thanks belongs to Fabio Bazzarelli
with whom we shared the lab/office. My work consisted mostly of testing a novel instrument for
measuring mixed gas permeation properties of various polymeric membranes, among which several
based on very new polymers of intrinsic microporosity. These samples were supplied by the University
of Manchester and Cardiff University, partners in the DoubleNanoMem project. Veronika was testing
her new membranes with embedded ionic liquids, using the constant volume/pressure increase
apparatus (time-lag method), for potential use in field of removal of VOCs from air.
On the other side, during our free time we’ve been travelling a lot in the close surroundings and also to
the North of Italy to visit some of the important Italian cities. Sometimes together, sometimes not, and
we did enjoy our stay in southern Italy very much. Thanks to all we’ve met here and who helped us to
enjoy the stay. Kryštof Pilnáček
DoubleNanoMem project. This work was supported with EMS Travel award and was awarded the best poster prize
at the Euromembrane 2012 conference in London
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From 20 to 24 February 2012 four Professors from Brazil visited ITM-CNR:
Prof. Osvaldo N. Oliveira Jr. and Prof. Cleber Renato Mendonça, from the Instituto
de Física de São Carlos, University of São Paulo; Prof. Maria Cristina F. de Oliveira,
from the Instituto de Ciências Matemáticas e de Computação, University of São
Paulo and Prof. Carla R. Fontana, from Faculdade de Ciencias Farmaceuticas de
Araraquara, Departamento de Análises Clinicas, Universidade Estadual Paulista.
They visited our Institute within the framework of the international cooperation project
supported by CNR from Italy and CNPq from Brazil, coordinated by Dr. Loredana De
Bartolo and Prof. Osvaldo Oliveira. During their visit they held lectures about their
research fields: Chitosan in nanostructured films, by Prof. Osvaldo Oliveira, Information visualization for biosensing, by Prof. Maria Cristina de Oliveira,
Femtosecond laser microfabrication in polymers, by Prof. Mendonça and Antimicrobial photodynamic therapy by Prof. Fontana.
Within the framework of the bilateral project
entitled “Development of biocompatible
membranes to be used in bioartificial skin”
supported by CNR from Italy and PAN from
Poland, Prof. Andrzej Chwojnowski and Dr.
Ewa Lukowska from Institute of
Biocybernetic and Biomedical Enginieering
(IBBE) Polish Academy of Sciences visited
ITM in the period from 3 to 9 October 2012.
The common project coordinated by Dr.
Loredana De Bartolo and Prof. Prof. Andrzej
Chwojnowski is focused on the realization of
bioartificial epidermis substitutes by using
membranes and keratinocytes.
In the
framework of the same program Dr. De Bartolo visited IBBE from 16 to
20 October 2012. During this period Dr. De Bartolo was invited to give
a lecture on : “Micro- and nano-structured membrane biohybrid
systems for tissue engineering” at the ICB Seminar on Micro-and
nanosystems in biochemical analysis organized by Proff. Marco
Mascini, Dorota G. Pijanowska and Wladyslaw Torbicz.
In the framework of the
same bilateral project
Adriano Lopes de Souza
and Marli Moraes visited
our laboratory from 10 to
20 April 2012.
They worked in the
research group of Dr.
Loredana De Bartolo and
in cooperation with her
research group they
performed the modification
and the characterization of
chitosan membranes for the
neuronal culture and
regeneration, according to the
focus of the common project
entitled Study of the ChitosanCell membrane interaction for
the Neuronal Regeneration.

I am Mir Saeed Seyed Dorraji
from University of Tabriz (Iran).
I spent 6 months at ITM-CNR
for
preparation,
characterization and
application of modified
chitosan hollow fibers. I carried
out experiments under
supervision of Dr. A. Figoli and
Dr. F. Tasselli. I learnt many
interesting things that could
also help me in my future
works in Iran. We investigated the efficiency of modified chitosan hollow fibers
in adsorption and photocatalytic degradation of pollutants in water. A part of
our results (modeling of adsorption process) has been published as a paper in
"Bioresourse Technology" and another one has been submitted.
I wish to express my sincere thanks also to Dr. A. Criscuoli, Dr. S. Simone, G.
Chiappetta, S. Santoro, F. Galiano and Director, Dr. L .Giorno, for their help in
conducting experiments and measurements and fruitful discussion.
I am looking forward to visit ITM again. Grazie mille! Saeed

My name is Jenny Evtimova and I am a PhD student
within the framework of the EUDIME (Erasmus Mundus
Doctorate in Membrane Engineering) program. I'm
working on the research topic "Computational and
experimental study on selective properties of zeolites
and metal alloys used in membrane processes for light
gas separation" under the guidance and supervision of
Dr. Giorgio De Luca at the ITM-CNR.
The aim of my research is modeling and optimization of
inorganic low cost membranes with specific solubility
and diffusion characteristics. The research concerns
two topics: gas selectivity of zeolites and hydrogen solubility in non-palladium based metal alloys (e.g.
based on Ni, V, Ti, Zr etc.). Of particular interest are the gases involved in the WGS reaction: CO, CO2,
H2O, H2. Quantum Mechanical calculations are the main approach of this investigation. These methods
provide detailed information without using any empirical and fitting parameters. In this way, we can
predict the gas selectivity of materials as function of temperature or the H2 solubility as function of
nominal composition of metal alloys. The ab initio calculations performed in ITM-CNR will be combined
with experimental work for validation of the computational results. The laboratory-based part of the
work will be carried out in two other universities of the EUDIME consortium during the two mobility
periods, mandatory for the program.

It was my first time in Italy. I stayed together with my colleagues Dr. Karel Friess (from the Institute of
Chemical Technology, Prague) and Dr. Pavel Izák (from the Czech Academy of Science) within the
framework of the bilateral project between CNR and the Czech Academy of Science for a week in
October 2012. That time was both full of hard work and enjoying beautiful surrounding countryside. I
have started with membrane studying recently and I was glad that I could learn new things in this field at
ITM in the group of Dr. John Jansen.
I measured mechanical properties of new polymeric membranes containing carbon fibres or carbon
nanotubes with a big help of Paola Bernardo and Gabriele Clarizia. We compared the data with the
results for the polymer membrane without addition of carbon fibres or carbon nanotubes.
Moreover, Fabio Bazzarelli taught me how to measure the gas and vapour permeability through these
membranes. We expect to publish these results together with Dr. Jansen and colleagues in a paper. I
hope that I will visit that friendly laboratory again. I would like to thank everyone who I met there. Dr. Zuzana Sedláková (from the Czech Academy of Science).
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DoubleNanoMem Progress meeting (Jan. 2012) and Final meeting (May 2012)
The 30 months progress meeting of the DoubleNanoMem project was hosted by TecnoProject Industriale (TPI) from Curno (BG)
on January 15-17, 2012, in the facilities of its mother company, gas producer SIAD. On behalf of ITM, the meeting was attended by
Lidietta Giorno, Fabio Bazzarelli, Luana de Lorenzo and the coordinator John Jansen.
TPI’s director, Ing Ugo Moretti opened the meeting with a welcome on behalf of TPI and SIAD. He gave a very interesting brief
introduction on their activities and on the economic and environmental aspects related to CO2 production and recovery, both as
waste and as a useful product.
During the meeting, cheered up with a small birthday party of the coordinator, each of the partners highlighted the main
achievements in the last half year. Special attention was given to the necessity to scale-up the experimental membranes to make
them suitable for the Pilot experiments by TPI. Another action point was the search for the fundamental mechanisms causing a discrepancy between gas
permeability measurements by different labs. Due to the joint efforts of all teams there is growing insight into this now. The official program was closed with an
interesting tour to the sites of TPI and its sister company Nuvera Fuel Cells, and the specialty gases laboratory of SIAD.
The final meeting was hosted by ITM at the Grand Hotel San Michele in Cetraro (CS, Italy) on the 18th of May 2012 just after the “DoubleNanoMem
International Workshop and Exhibition”, described elsewhere in this newsletter.
Representatives of all ten teams involved in the project were present at the event. With scientific presentations and lively discussions each team showed its
latest results and, confirming the willingness to continue the collaboration beyond the end of the project, there was a further exchange of numerous samples
between the different partners. ITM was represented by the coordinator John Jansen, ITM director Lidietta Giorno and by Gabriele Clarizia, Elena Tocci, Paola
Bernardo and Fabio Bazzarelli, who jointly discussed the contributions of ITM-CNR in the last period.
A good overall quality of the project
achievements was reported by the
coordinator, who thanked all partners for the
fruitful work and informed the consortium
members about the last reporting activities,
financial issues. As a conclusion, the
participants thanked John Jansen for his
efforts while Dr. Giorno closed the meeting
thanking the coordinator, the partners and the
people of ITM involved in the organization.
At present, the total scientific production of the
project comprises 1 patent, more than 130
oral and poster presentations in international
conferences and workshops, 25 peer
reviewed book chapters or articles including
the most prestigious journals in the field such
as Science, Advanced Materials, Angewandte
Chemie, Macromolecules and Bioresource
Technology. Several more manuscripts are
already submitted and under review.

DoubleNanoMem International Workshop and Exhibition, Cetraro (CS), Italy, May 15-17, 2012
ITM and TecnoProject Industriale (TPI) organized an International Workshop and
Exhibition “Nanocomposite and Nanostructured Polymeric Membranes for Gas and
Vapour Separations” in the frame of the homonymous FP7 project, from 15 to 17 May
2013 at the Grand Hotel and conference centre San Michele in Cetraro (CS), Italy.
The program consisted of three sessions, on membrane materials, on membrane
characterization and on membrane applications. Speakers from ten different countries,
including USA and Saudi Arabia, presented their original work on nanostructured
materials for membrane-based gas and vapour separation, on membrane
characterization and its modelling.
To favour networking, Dr. V. Abetz and dr. W. Meulenberg, the coordinators of the two
other EU Projects on the same theme as DoubleNanoMem were specially invited to
introduce their own consortium with a presentation on their specific fields of research: self
assembly with block copolymers and oxygen transport membranes, respectively.
The exhibitors were: Vladipor (Russia), Tecno Project Industriale (Italy), MDPI –
Membranes Editorial office (Switzerland) and ITM as well. The pilot gas separation set-up of TPI interested academic and industrial visitors.
The workshop was concluded with a visit to the laboratories of ITM, guided by the director Lidietta Giorno. This visit opened further discussions about
interesting opportunities to develop new collaborations and strategies to better exploit the fall-out of the DoubleNanoMem project.
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3rd BIONEXGEN meeting, Sfax (Tunisia), 6 - 7 March 2012
The 3rd BIONEXGEN meeting, FP7 EU project, took place at the Centre de Biotechnologie de Sfax, Sfax
(Tunisia) on the 6h-7th of March 2012. The meeting has been organised by Prof. Sami Sayadi and his group.
During the first day, the partners involved in the project gave presentations on the scientific research
achievements in the different ProjectWork Packages. From ITM-CNR, Dr. Alberto Figoli and Dr. Giorgio De
Luca presented the new results on the novel membranes prepared and theoretical transport aspects through
the new membranes, respectively. Dr. Mauro Carraro from University of Padova reported also the new results
on the synthesis of novel antimicrobial agents. In the second day, an Exploitation Strategy Seminar (ESS) took
place. The seminar was animated by the consultant Dr. A. Bellé (Cimatec, La Spezia, Italy) and attended by all
project partners of the project. This seminar is a service of the European Commission (EC) to all projects
funded by the Industrial Technologies programme (NMP) under FP7 with the aim to promote exploitation of new technologies and bringing forward
innovations. The seminar was really important for clarify the non-technical issues such as protection of results, Intellectual Property Rights, agreement among
the partners to be taken during the project.

Workshop on "Membrane based wastewater treatment and reuse", Sfax (Tunisia), 8 - 9 March 2012
The first International Training Workshop on "Membrane based wastewater treatment and reuse", within the
BIONEXGEN project, took place in Sfax (Tunisia) on March 8th & 9th (2012). From ITM-CNR, Dr. Alberto
Figoli and Dr. De Luca were invited to give a lecture on “Membrane operations for treating dyes and VOCs
contaminated waters” and on “Modelling of bio and organic solutes separation from water by membrane
processes”, respectively. Besides theoretical seminars and courses, this workshop combined with visits at
MBR plants on site for becoming acquainted in-depth with relevant industrial membrane technologies for
wastewater treatment.
Furthermore, the success of the workshop was attested by more than 100 participants, which allowed making
new contacts and collaborations between European and MENA water engineering experts, researchers,
stakeholders, municipalities and companies.

Meeting of MATERA ERANET Project SCATE BHH-2177, Rende (CS) Italy, 26 March 2012
On 26 March 2012 was held at the Sala A dell’Aula Magna Beniamino
Andreatta of the University of Calabria the meeting of MATERA ERANET
Project SCATE BHH-2177 on “Scaffolds for Tissue Engineering”, granted by
Tekes – the Finnish Funding Agency for Technology and Innovation Finland and MIUR- Ministry of Universities
and Research of Italy. The project is coordinated by Prof. Juha Tuukkanen from University of Oulu (Finland) and
involves a consortium formed by 8 different partners: Prof. Mikko Ritala from University of Helsinki, Dr. Jarkko
Räbinä from Finnish Red Cross Blood Service, Eng. Tuija Annala Scaffdex Inc. Prof. Mikael Skrifvars from
University of Borås, Dr. Loredana De Bartolo from CNR-ITM, Dr. Marco Morra from Nobil Bio Ricerche s.r.l and
Eng. Matteo Grimoldi from SAATI SpA. The aim of the project is to make composite scaffold materials for tissue
engineering, which stimulate cell differentiation instead of the adverse foreign body reaction. The ITM team
directly involved in the project is composed by Loredana De Bartolo (scientific responsible), Sabrina Morelli, Simona Salerno, Antonella Piscioneri, Antonietta
Messina and Daniele Facciolo. After the welcome of the ITM Director, Dr. Lidietta Giorno, the partners presented their research activities and results. They are
developing new biopolymeric compounds, which can be processed into films, nanofibres, and three-dimensional textile structures in order to develop scaffold
materials for bone tissue engineering, which stimulate osteoclast differentiation instead of foreign body reaction. Project website: http://www.scate.oulu.fi. On
26 October 2012 was held at the University of Oulu (Finland) the second meeting of the Matera project that took part Dr. L. De Bartolo and Dr. S. Salerno.

NEMOPUR Workshop (April 2012)and Final Meeting (July 2012)
ITM-CNR, one of the leading partners of the NEMOPUR project, a FP7 ITN Project on “New Molecular
Purification Technologies for Pharmaceuticals Production”, organized a Workshop on “Progresses in Organic
Solvent Nanofiltration (OSN)” in Cetraro on 23-25 April 2012. NEMOPUR is a European Commission funded
collaboration of nine European partner institutions within the UK, Sweden, Portugal, Switzerland, Belgium, Italy
and Germany which focused on creating a new generation of molecular purification technologies for Active
Pharmaceutical Ingredient (API) manufacture, with a particular focus on the removal of organic impurities from
API production. A NEMOPUR network has been created in order to provide advanced training in molecular
purification technologies to young European scientists working at the interface between fundamental research
and industrial application. In total, three post-doctoral fellows and nine PhD students have been employed
within the network to develop new solvent resistant membranes with improved chemical stability in a wide range
of solvents, and better controlled cut-off properties, novel molecularly imprinted polymers with readily scalable production chemistries, and composite
molecularly imprinted film – macroporous support membranes. The project has given a strong emphasis on knowledge creation, technology
commercialisation, and entrepreneurship. The main purpose of the Workshop was to explore all relevant aspects of OSN, and in particular the advances in
membrane operations for purification of bioactive compounds in non-aqueous systems and their final formulation. The event was attended also by participants
external to the Consortium.
The final meeting was held in London, at the Imperial College, on July 12. The coordinator of the project, Andrew Livingston, highlighted and summarized the
progressed and the results achieved during the 3 years project. As well the design and cost, a selected number of Active Pharmaceutical Ingredients (API)s
processes business cases for innovative purification technologies have been delivered including the process economics and technical requirement. Elena
Tocci attended the meeting, presenting and discussing the contribution of ITM-CNR. http://www3.imperial.ac.uk/molecularpurification
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Kick-off meeting of Biotrachea project, Florence (Italy) 29 June 2012
On 29 June 2012 Dr. Loredana De Bartolo and Dr. Sabrina Morelli took part at the
kick-off meeting of the European project "Biomaterials for Tracheal Replacement in
Age-related Cancer via a Humanly Engineered Airway – Biotrachea" NMP3-SL2012-280584, coordinated by Prof. Paolo Macchiarini from Azienda Ospedaliero Universitaria Careggi of Florence.
The meeting was held in Azienda Ospedaliero-Universitaria Careggi of Florence. 13 partners from several
european countries are involved: Prof. Augustinus Bader from University of Leipzig, Prof.Alexander Seifalian
and Prof. Chris Mason from University College London, Prof. Sara Rankin from Imperial College of Science,
Prof. Graziella Pellegrini from University of Modena e Reggio Emilia, Prof. Christer Sylvén from Karolinska
Institute, Prof. Eric Deutsch from Gustave Roussy Institute, Prof. Harald Lange from Robert Koch-Institute,
Dr. Loredana De Bartolo from CNR-ITM, Prof. Alessandra Bianco from Interuniversity Consortium for Materials Science and Technology, Dr.Paul Kemp from
Intercytex LTD, Dr. Mo Alavijeh from Pharmidex Pharmaceutical Services Limited, Dr. Roger Zink from Hugo Sachs Elektronik.
This project is aimed to develop a tissue engineered tracheal replacement in benign tracheal diseases and a pharmacological approaches to activate
endogenous stem cells, stimulate tissue regeneration and vascularisation in situ. The goal is to define a robust airway implantation technique assuring a better
outcome for thousands of patients each year in order to develop clinical approaches that could improve the treatment of age-related cancers of other hollow
organs. Project website: http://biotrachea.aou-careggi.toscana.it

8th Korea-Italy Workshop on Membranes for Green Technology, Busan (Korea) July 2-4, 2012
The “8th Korea-Italy Workshop on Membranes for Green Technology” was held at the Westin
Chosun Hotel in Busan on July 2nd –4th, 2012. The event was organized by the Korea
Research Institute of Chemical Technology (KRICT) in cooperation with ITM-CNR and
sponsored by the Membrane Society of Korea and WCU Dept. of Energy Engineering of
Hanyang University. Its purpose was to further strengthen the already well-established
bilateral cooperation between Italy and Korea as far as concerns the membrane technologies
for finding a unique opportunity to discuss suitable technological methods and strategies for
environmental protection and energy saving focusing on advanced membranes applications.
In fact, this occasion is part of a long tradition of fruitful cooperation in the field of membrane
science and technology between Korean Universities and Research Institutions and ITM –
CNR for more than 20 years during which an active and informal exchange of visits gave raise to different forms of contractual collaborations and scientific
events. This Workshop was attended by well-recognized representatives of Italian and Korean Research Institutions and Universities that actively participated.
Dr. Kew-Ho Lee of KRICT opened the meeting by welcoming the Italian delegation. Together with Prof. Drioli, the two co-chairs expressed the satisfaction for
the long tradition of bilateral cooperation in science and technology, started at the early 90’s and continued with an active exchange of visits, of joint research
projects and research training and mobility. Then also Dr. C.W. Lee, Director of Division of Green Chemistry & Engineering, welcomed the participants and
confirmed the interest of KRICT for the development of membrane and membrane system for a sustainable growth. Dr. Lidietta Giorno, thanking for the kind
hospitality of Korean colleagues, recalled the tradition of a longstanding scientific exchange between Italy and Korea and wished a further deepen by
elaborating common research proposals making also use of the new opportunities under the European Horizon 2020 framework. The Head of S&T Office of
the Embassy of Italy in Korea, Antonino TATA, remarked the satisfaction that the relationship between Korea and Italy is much more than a cooperation being
rather a “marriage”, wishing well in working on it and that the Italian Embassy has been very happy to support the event. The Korea-Italy Workshop
represented a unique opportunity for discussing and further investigating suitable technological methods and strategies, focusing on more advanced
membranes applications in new membranes and membrane processes for CO2, hydrogen separation, water treatment and energy resources and recovery.

BioNexGen – Second Year Project meeting, London (UK) 28 Sept. 2012
The second annual BIONEXGEN meeting, FP7 EU project, took place at Sheraton Hotel on the 28th of September 2012
in London. The meeting has been organised by HSKA (Karlsruhe) and Steinbeis-Europa Zentrum (Karlsruhe) and all the
partners involved in the project gave a presentation on the progresses of their research activity. For the ITM-CNR
contributions have been brought by Dr. Alberto Figoli, Dr. Giorgio De Luca and the PhD students, Francesco Galiano
and Federica Bisignano. In particular, new approaches on CNTs incorporation into the matrix membranes, the application of novel coating materials and the
study of the rejection properties of CNTs by quantum mechanical calculation were reported and discussed.
The motivation and the spirit of collaboration among the partners for the future targets and for the project outlooks contributed to the success of the meeting.
Further information is available at the project website: http://www.bionexgen.eu/.

First Annual WATERBIOTECH meeting, Cairo (Egypt) 12 October 2012
The first annual WATERBIOTECH meeting, FP7 EU project, took place in Cairo (Egypt) on 12th October 2012.
The meeting has been organised by Prof. H. Abdel-Shafy (National Research Center, NRC) and his group and all the partners
involved in the project gave presentations on their scientific research achievements.
From ITM-CNR, Dr. Alberto Figoli presented the work achieved during the first year. In particular, the results on the questionnaire
developed for evaluating the biotechnology in Africa have been reported. The fruitful discussion among the partners and the
wonderful surrounding environment made the meeting really successful. Further information is available at the project website: http://www.waterbiotech.eu/
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The First International WATERBIOTECH Conference, Cairo (Egypt) 9 - 11 October 2012
On 9-11th October 2012 the First International WATERBIOTECH
Conference has been held at the National Research Center (NRC) in Cairo
(Egypt).
The Conference provided an opportunity to bring environmentalist, water
specialist, professors, scientists and engineers from all the corners of Africa, Europe
and Asia under one roof and discuss the major challenges of Water Biotechnology and sustainable water supply in
Africa. Some of the results obtained, within the WATERBIOTECH project, on the biotechnologies employed in
Africa have been reported and discussed. For ITM-CNR, Dr. Alberto Figoli and PhD Student (Francesco Galiano)
presented the results on water treatment obtained in Waterbiotech and Bionexgen projects, respectively. The
conference also provided an opportunity for the international partners in the field to share their experiences and
develop networking with regional scientists.
The main topics of the conference focused on wastewater treatment, water re-use for irrigation in agriculture, climate change in Africa, domestic and industrial
water supply and wastewater disposal. The fruitful discussion underlined the clear role of wastewater treatment and how, in particular, it can meet at the same
time the claims derived from water scarcity and water pollution. Further information is available at the project website: http://www.waterbiotech.eu/.

Kick-off NAWADES meeting, Stuttgart (Germany) 18 - 19 Oct. 2012
The Kick-off and technical meeting of NAWADES, FP7 EU project, took place in Stuttgart (Germany) on 18th19th October 2012. The meeting has been organised by the project coordinator, Dr. Christiane Chaumette
(Fraunhofer Institute), and her group. All the partners involved in the project presented their Institute/University
and main objectives and research work to be done within the project itself. From ITM-CNR, Dr. Alberto Figoli
took part to the meeting. The meeting was successful since the main research goals have been clearly defined and agreed with all the partners.

Conference on Water and Wastewater Treatment Process Intensification, Weihai (China) 12 - 14 Nov. 2012
The international Conference on Water and Wastewater Treatment Process Intensification was held on
November 12-14, 2012 in Weihai, P. R. China. The conference was jointly hosted by the Harbin Institute
of Technology, Dept. of Science and Technology (Shandong Province), the Weihai Municipal
Government, European Membrane Society and the National Engineering Research Center of Urban
Water Resources. Dr. Susana Luque, President of European Membrane Society, Prof. Enrico Drioli
andProf. Guibai Li from Harbin Institute of Technology co-chaired the workshop.
The event focused on water treatment and the lectures were mainly devoted to the study of i) Drinking
water purification, ii) Domestic wastewater reuse, iii) Industrial wastewater treatment, iv) Membrane
bioreactor applications, vi) Novel hybrid membrane processes, vii) Membranes for medical applications,
viii) Desalination and ix) membrane preparation. All delegation from Europe presented a work on water
treatment topic and ITM-CNR was represented by Enrico Drioli, Lidietta Giorno, Alberto Figoli, Alfredo
Cassano. They reported recent developments in membrane: “Membrane Operations in water Recovery
and Cleaning” (Enrico Drioli), “Integrated membrane systems for olive oil wastewater treatment” (Lidietta
Giorno), Reeovery of Bioactive Compounds from Citrus By-products by Integrated Membrane
Operations” (Alfredo Cassano) and VOCs removal by Pervaporation using novel asymmetric SBS
membrane (Alberto Figoli). Other European colleagues lectured on membrane preparation and
characterisation (Kang Li, Imperial College, UK) and water recovery and wastewater treatment in the food
industry (Frank Lipnizki, AlfaLaval, Denmark and De Schepper, VITO, Belgium) and membrane
bioreactors applications (Susana Luque, University of Oviedo, Francesco Fatone, University of Verona
and Ivan Saracino, Bono Artes, Italy) and biomedical membrane potentialities (Dr. Nino Gaeta, GVS).
Very interesting lectures on water treatment were also given by distinguished professors coming from
China and Membrane Chinese Companies. A large number of scientists coming from different University
in China attended the event too and presented their research and new developments on membrane
technology. The event was very well organised and the deep scientific discussions and interactions
among the EU delegation and Chinese professors made it really successful.

Visit to the R&D Center for Membrane Technology, Taipei (Taiwan) 26 - 30 Nov. 2012
Prof Enrico Drioli has been invited by Prof. Juin-Yih Lai to visit the R&D R&D Center for Membrane Technology
(CMT) at the Taiwan National University in Taipei. He was also invited to give a talk on "Process intensification
through membrane process integration".
The CMT has been awarded Center of Excellence (CoE) grant from Ministry of Education (MOE) since 2006.
The Center is a very well organised Center at the Chung Yuan University, covering various membrane areas, very well
equipped and supported by the local Government with a very strong international reputation.
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Focus on Research at ITM
Molecular Imprinting and Membrane Technology
Molecular imprinting has gained increasing attention in the separation field. This technique involves arrangement of functional monomers around a template
molecules and the subsequent polymerization results in trapping template in highly cross-linked polymer matrix. Removal of the template molecules with
suitable solvents allows the formation of specific recognition sites in the polymer network which are complementary to the template in terms of shape, size and
functionality [1]. Two different types of interactions can be distinguished: covalent and non-covalent binding. Even if the former allows us to obtain more
homogeneous binding sites, the non-covalent binding route, introduced by Mosbach and Ramström [2], is the most widely applied technique to generate
imprinted sites. Although this approach is simple and flexible, it relies on the success of stabilization of the relatively weak interaction between the template
and the functional monomer. The possibility to introduce specific recognition sites in a synthetic membrane opened a new way in the role of the transport or
retention of specific substances. First molecularly imprinted membranes (MIMs) were prepared by Piletsky et al. in 1990 via in situ bulk polymerization of
acrylate monomers. Others membranes were prepared via photo-copolymerization and phase inversion technique.
One example of the development of non-covalent imprinted membranes has been recently carried out at the Institute on Membrane Technology (ITM-CNR) in
the frame of the FP7 NEMOPUR Project. The objective of the work was to investigate the potential application of our membranes in the selective recognition
of genotoxins in organic medium [3, 4]. In particular, the primary aromatic amine 4,4’-methylendianiline (MDA) was chosen as target molecule. Primary amines
are a big family of chemical compounds widely used in the manufacture of dyes, pigments, and as intermediates in the preparation of glues, coatings, active
pharmaceutical ingredients, etc. The main problem concerning these chemicals is that they possess high levels of toxicity and some of them (like MDA) are
considered as potentially carcinogens by the International Agency for the Research on Cancer. On the basis of the above said, it is important to make efforts
aimed to remove aromatic amines from organic solvents in order to reuse them, thus reducing the total solvent consumption and costs. The purification and
following recycle of organic solvents could also contribute to save energy and resources used to produce new solvents and to preserve the environment.
We prepared MDA-imprinted
membranes via the dry-wet
phase inversion technique.
Different copolymers of
acrylonitrile, synthesised by
the water-phase precipitation
polymerization were used as
material for membranes
formation. Due to the basic
nature of the target molecule,
three acidic monomers
(acrylic acid, methacrylic acid
and itaconic acid) were
alternatively introduced into
acrylonitrile chains. In fact,
as it is shown in the figure 1,
protons belonging to the acid
groups of the synthesised
copolymers
can
easily
interact via hydrogen bond
with the nitrogen of MDA due
to its presence in the casting
solution
of
imprinted
membrane forming polymers.

Fig.1. Possible interactions between the target molecule MDA and residues of poly(acrylonitrile-co-acrylic acid)

The prepared membranes
were used as sorbent
devices and their recognition
properties towards MDA
were
investigated
in
isopropanol and buthanol.

All membranes exhibited good performance. The highest specific binding was observed for poly(acrylonitrile-co-acrylic acid) based membranes which
exhibited also selective properties (α=1.6) vs the amine 4,4’-ethylendianiline (EDA) which is a structural analogue of MDA. A comparison between some
experimental and theoretical results was also carried out [3].
Laura Donato
[1] L. Donato, A. Figoli, E. Drioli, Novel composite poly(4-vinylpyridine)/polypropylene membranes with recognition properties for (S)-naproxen, Journal of
Pharmaceutical and Biomedical Analysis, 37 (2005) 1003-1008.
[2] K. Mosbach, O. Ramström, BioTechniques 14 (1996) 163–170.
[3] G. De Luca, L. Donato, S. Garcia Del Blanco, F. Tasselli, E. Drioli, On the cause of controlling affinity to small molecules of imprinted polymeric
membranes prepared by non-covalent approach: a computational and experimental investigation, Journal of Physical Chemistry B, 115 (2011) 9345-9351.
[4] S. Garcia Del Blanco, L. Donato, E. Drioli, Development of molecularly imprinted membranes for selective recognition of primary amines in organic
medium, Separation and Purification Technology, 87 (2012) 40–46.
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Gas and vapour separation in polymeric membrane
Polymer membranes for gas separation keep getting massive interest in chemical engineering research [1]. They can be a nightmare for the process engineer,
who prefers to see them as a black box, but they are among the most interesting research topics in membrane technology from the Materials Science point of
view. Due to their macromolecular structure, their structural and conformational variety (e.g. molar mass distribution, branching...) and an inherent nonequilibrium state, the properties of polymer membranes depend on their preparation history and they may continue to change over time. Furthermore, the
intimate contact between the permeating species and the polymer matrix causes that the performance varies as a function of the operating conditions. Such
behaviour requires detailed knowledge of polymer structure-property relationships and thorough studies to understand the underlying phenomena and to
anticipate the possible behaviour of novel systems.
Driven by the 7th framework project DoubleNanoMem, enormous progress has been made at ITM in the understanding and the control of transport
phenomena in polymer membranes of various types. Pure gas and vapour permeation measurements in a time-lag setup yield values for the permeability,
diffusion and solubility constants of gases in dense polymeric membranes while a variable volume setup with Mass Spectrometric gas analyzer provides
mixed gas permeability data.
Polymers of intrinsic microporosity (PIMs)
In collaboration with the University of Cardiff, it was recently demonstrated that increasing stiffness of the polymer chain in PIMs (Fig. 1) effectively shifts the
behaviour from the solution diffusion mechanism more and more towards that of
a molecular sieving mechanism [2,3]. The microporous PIMs easily retain
residual casting solvent, which is removed by soaking with methanol and
subsequent drying. After this treatment the membranes were shown to undergo
aging, resulting in a gradual decrease of permeability. Mixed matrix membranes
(MMMs) were designed to reduce this aging. MMMs based on fully organic
nanofillers of so called cage molecules were designed in collaboration with the
Figure 1. PIMs with increasing rigidity of the polymer backbone
Universities of Manchester and of Liverpool to favour polymer/filler compatibility.
Porosity of such structures causes a significant increase of permeability while they are rigid enough to limit the permeability decline in time [4].
Ionic liquid membranes

Perfluoropolymer membranes

Permeability (Barrer)

Addition of ionic liquids (ILs) was used to tailor the permselective properties of membranes prepared from intrinsically low permeable polymers [5]. The ILs
plasticize the polymer and in semi-crystalline polymers they also reduce crystallinity, resulting in
CO2
1000
a drastic increase in permeability. Since solubility of the gases is nearly constant, the
IL
permeability increase as a function of the IL content derives mainly from the higher diffusion
content
100
coefficient. Correlation with the elastic or Young’s modulus (Fig. 2) was used for the first time to
show the transition from diffusion controlled to solubility controlled permeation [6]. At high IL
10
content solubility controlled permeation takes place and such membranes are highly permeable
for vapours and readily condensable gases.
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totally insoluble in most common organic solvents and they do
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not swell significantly in alcohols. Transport of the latter is
x
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dominated by the stronger alcohol-alcohol interactions than the Figure 2. Correlation of the permeability and young’s modulus as
Figure 3. Structure of the glassy polymer-alcohol interactions. Time lag measurements revealed a function of the IL content, showing the transition from diffusion
perfluoropolymer Hyflon AD
very unusual behaviour of alcohols, witnessing a strong controlled to solubility controlled permeability
clustering of alcohols in the void space [8]. Appropriate data
elaboration procedures and fitting of the transient with multiple time lag curves give a quantitative approximation of the average alcohol cluster size.

John Jansen, Paola Bernardo
P. Bernardo et. al. Ind. Eng. Chem. Res., 48 (2009) 4638-4663. DOI: 10.1021/ie8019032
M. Carta et al., Science, 339 (2013) 303-307. DOI: 2010.1126/science.1228032
C.G. Bezzu et al., Adv. Mater. 24 (2012) 5930-5933. DOI: 10.1002/adma.201202393
A.F. Bushell et al., Angew. Chem., Int. Edition, 125 (2013) 1291-1294. DOI: 10.1002/anie.201206339
J.C. Jansen et al., Macromolecules. 44 (2011) 39-45. DOI: 10.1021/ma102438k
K. Friess et al., J. Membr. Sci. 415-416 (2012) 801-809. DOI: 2010.1016/j.memsci.2012.05.072
J.C. Jansen et al., Macromolecules, 42 (2009) 7589-7604. DOI: 10.1021/ma901244d
J.C. Jansen et al., J. Membr. Sci. 367 (2011) 141-151. DOI: 10.1016/j.memsci.2010.10.063
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New Projects
Memorandum of Understanding
As a further action, on July 4th, 2012 a Memorandum of Understanding between the Institute of Membrane Technology of the Italian National Research
Council (ITM-CNR) and the Korea Research Institute of Chemical Technology (KRICT) was signed for the continuation of collaboration on common research
activities.

BIOART Project
ITM is partner under the scientific responsibility of Dr. Loredana De Bartolo of a new
European project entitled: “Training network for developing innovative (bio)artificial devices
for treatment of kidney and liver disease –BIOART”, which is funded under the Marie Curie
Initial Training Networks (ITN) scheme. The project started on 1 December 2012 is
coordinated by Dr. Dimitrios Stamatialis from University of Twente and involves 11
partners: University of Twente, Université Paul Sabatier, Stichting Katholieke Universiteit
Nijmegen, Centre National de la Recherche Scientifique, CNR-ITM, University of Leipzig, Università della Calabria, EXcorLab GmbH, GVS S.P.A, Bionethos
and European Membrane House.
BIOART ITN will provide state-of-the-art multidisciplinary training for a cohort of 16 young researchers in order to equip them with the skills required to make a
significant impact in the treatment of kidney and liver diseases. For this, BIOART ITN will develop prototypes of artificial and bioartificial kidney devices for
removal of uremic toxins and a prototype bioreactor devices to ensure viability and functions of hepatocyte cells. During four years, the research and training
programs will take advantage of the expertise, complementarities and networking potential of both the full and associated partners, including strong
intersectorial perspectives from the participation of three private organizations.

Upcoming Scientific Events
Advances in Science and Engineering for Brackish Water and Seawater Desalination II, An ECI Conference Series
September 29 - October 3, 2013, Cetraro (Calabria), Italy
The Conference will address advances in seawater and brackish water desalination and their strong relation to new technologies and process intensification
strategy. The intersection of the modern industry water with the energy industry and metals recovery and production will be highlighted. Attention will be
devoted to the ZLD systems and to new membrane operations as membrane distillation, membrane condenser, and membrane crystallisers. Water stress is
becoming a major problem worldwide which negatively affects the overall quality of life and industrial development. Reclamation and reuse of purified seabrackish and wastewater represents an important part of the water supply in many areas of the world, particularly in Europe, U.S.A., Australia and Japan. The
reclaimed/reused water can help meet the increasing municipal, industrial, and agricultural demands for water. Water production, water treatments and water
distributions can be completely redesigned in order to alleviate water shortages in modern, advanced city planning. Topics such as Integrated and hybrid
water purification technologies, Innovative desalination operations, and Future water planning will be featured and industrial contributions will be emphasized.
There will be discussion on the existing limits of current water treatment technologies and future possible developments in new and non-traditional areas
interfacing environment, water distribution systems, etc. The Conference will provide an excellent forum for scientists and technologists in all aspects of water
desalination to exchange their ideas and experiences and to update their knowledge of latest developments and future strategies in the various aspects of
water desalination.
The conference chairs are Professor Enrico Drioli (Institute on Membrane Technology, ITM-CNR), University of Calabria, Italy) and Dr. Norman Li (NL
Chemical Technology, Inc., USA).
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