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.. ITM-CNR History 1

Istituto per la Tecnologia delle Membrane

In the late fifties - early sixties, Membrane Science had a
very small visibility and no large scale industrial applications
were present.

However its potentialities were already attracting an
Increasing attention.

In 1966, the first organized event on Membrane Science
and Application was organized as a NATO Advanced Study
Institute by Prof. H. Gregor (USA) and Prof. A.M. Liquori
(Italy) on Membrane Transport Phenomena at Villa Cimbrone
In Ravello. -~
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History 2

Istituto per la Tecnologia delle Membrane

Membrane Societies at the late seventies - early 80's:

1978 Foundation of

The Membrane Society of Japan

President: Masayuki Nakagaki

Vice Presidents: Terukatsu Miyauchi, Toshitsugu Oda

1982 Foundation of

i President: Enrico Drioll

Gunnar Jonsson

W European Membrane Society and Technology

Vice Presidents: Heiner Strathmann, Jean Neel, Gun Tragardh,

Strategic actions:
» Internationalization
» Advanced Researches

» High education

» Development of Membrane Operations
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.. ITM-CNR A breakthrough!
rmm— The first International Conference

[ FA P
£ Drvols e M. Nakoxgaki

Europe -Japan Congress on Membranes and Membrane
Processes, Stresa, June 18-22, 1984
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N\ ITM - CNR Outcomes and domino effect

Istituto per la Tecnologia delle Membrane

The large number of participants, of about 400, from 26
countries including USA, Australia, China and Brazil, the quality of
the Plenary Lectures and Scientific Communications made the
Stresa Conference a significant international success.

As a result, the decision to organize the Japan - Europe
Congress on Membranes and Membrane Processes in Tokyo,

in 1987. '

Prof. Elias Klein, USA participant at the Conference, promoted, in

1985 the foundation of

pname North American Membrane
SCRLUTL AT RIL A AL SRS s 11T SO C | ety - NA MS

President: Elias Klein
Vice Presidents: Sun-Tak Hwang,
Douglas Lloyd
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.. ITM-CNR History of ICOMSs

stituto per la Tecnologia delle Membrane

From the Europe -Japan Congress on Membranes and
Membrane Processes, Italy, June 18-22, 1984

To

“ICOM - International Congress on
Membranes and Membrane
Processes”

Tokyo 1987

Coniigllo Naivaals dolle Riverche (—@




N [TM -CNR 1st ICOM

Istituto per la Tecnologia delle Membrane

International Congress on
Membranes and Membrane
Processes (ICOM '87): Tokyo,
Japan, June 8-12, 1987

ICOM 87
Opening Ceremony

n

A

:': :§
|

|

ANA Hotel. Tokvo, Japan
June 8~12, 1987

Chairmen, Organizing Committee:
Prof. Dr. Masayuki Nakagaki, President,
Membrane Society of Japan;

Prof. Dr. Enrico Drioli, President,
European Society of Membrane, Science
and Technology

Secretary-General:
Prof. Dr. Shoji Kimura, Institute of Industrial
Science, University of Tokyo

. - 700 participants
o Lo SR 400 papers
28 countries
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Istituto per la Tecnologia delle Membrane

ICOM ‘87
June 8-12 1987

ICOM ‘90
August 20-24 1990
ICOM 93

August 30 -
September 3, 1993

ICOM ‘96
August 18-23 1996

ICOM ‘99
June 12-18 1999

ICOM 2002
July 7-12, 2002

Tokio, Japan

Chicago, USA

Heidelberg,
Germany

Yokohama,
Japan

Toronto,
Canada

Toulouse,
France

The Membrane
Society of Japan,

EMS

NAMS

EMS

The Membrane
Society of Japan,
NAMS, and

The University of
Heidelberg

The Membrane
Society of Japan,

EMS, NAMS

NAMS

Université Paul
Sabatier

ICOM conferences

Masayuki Nakagaki

Enrico Drioli

Norman N. Li

R. Rautenbach
J.J. Vier
R.N. Lichtenthaler

Naofumi Kimura

Takeo Shimizu

Doug Lloyd
Jim Davis

John Howell,
Roger Ben Aim
Pierre Aimar
Corinne Cabassud

700 participants
400 papers
28 countries

500 Presentat.

509 Presentat.

Large n. of
partic. from
Easter Europe;

500 Presentat.
600 Partipants

562 Presentat.

629 Participants

365 Presentat.
302 Partecipants
Vol2 — Voll
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		Year

		Location

		Organizer

		Chair

		Statistics



		ICOM ‘87

June 8-12 1987

		Tokio, Japan

		The Membrane Society of Japan, 

EMS

		Masayuki Nakagaki

Enrico Drioli

		700 participants 

400 papers

28 countries



		ICOM ‘90

August 20-24 1990

		Chicago, USA 

		NAMS

		Norman N. Li 

		500 Presentat.



		ICOM ’93

August 30 - September 3, 1993

		Heidelberg, Germany

		EMS

The Membrane Society of Japan, NAMS, and 

The University of Heidelberg

		R. Rautenbach

J.J. Vier

R.N. Lichtenthaler

		509 Presentat.

Large n.  of   partic.  from Easter  Europe; 



		ICOM ‘96

August 18-23 1996

		Yokohama, Japan

		The Membrane Society of Japan, 

EMS, NAMS

		Naofumi Kimura 

Takeo Shimizu

		500 Presentat.

600 Partipants



		ICOM ‘99

June 12-18 1999

		Toronto, Canada

		NAMS

		Doug Lloyd

Jim Davis

		562 Presentat.

629 Participants



		ICOM 2002 

July 7-12, 2002

		Toulouse, France 

		Université Paul Sabatier

		John Howell, 

Roger Ben Aïm 

Pierre Aimar 

Corinne Cabassud

		365 Presentat.

302 Partecipants

Vol2 – Vol1



		ICOM 2005 

August 21-26, 2005

		Seoul, Korea

		The Aseanian Membrane Society, The Membrane Society of Korea,

NAMS, EMS

		Tae Moon Tak

Un Young Kim

		793 Presentat.

>700 Particip.

40 countries
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Year  Location  Organizer  Chair  Statistics  


ICOM ‘87   June 8 - 12 1987  Tokio,  Japan  The Membrane  Society of J apan,    EMS  Masayuki Nakagaki   Enrico Drioli  700 participants    400 papers   28 countries  


ICOM ‘90   August 20 - 24 1990  Chicago,  USA   NAMS  Norman N. Li   500  Presentat.  


ICOM ’93   August 30  -   September 3, 1993  Heidelberg,  Germany  EMS   The Membrane  Society of Japan,  NAMS, and    The University of  Heidelberg  R. Rautenbach   J.J. Vier   R.N. Lichtenthaler  509 Presentat.   Large n.  of    partic.   from  Easter  Europe;   


ICOM  ‘96   August 18 - 23 1996  Yokohama,  Japan  The Membrane  Society of Japan,    EMS, NAMS  Naofumi Kimura    Takeo Shimizu  500 Presentat.   600 Partipants  


ICOM ‘99   June 12 - 18 1999  Toronto,  Canada  NAMS  Doug Lloyd   Jim Davis  562 Presentat.   629 Participants  


ICOM 2002    July   7 - 12, 2002  Toulouse,  France   Université Paul  Sabatier  John Howell,    Roger Ben Aïm    Pierre Aimar    Corinne Cabassud  365 Presentat.   302 Partecipants   Vol2  –   Vol1  
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Istituto per la Tecnologia delle Membrane

N

Location

Organizer

ICOM conferences

Statistics

ICOM 2005
August 21-26,
2005

ICOM 2008
July 12-18, 2008

ICOM 2011
July 23-29, 2011

ICOM 2014
July 20-25, 2014

ICOM 2017

Seoul, Korea

Honolulu, Hawaii,
USA

Amsterdam,
The Netherlands

Suzhou, China

San Francisco, CA

29 July — 4 August USA

2017

ICOM 2020

The Aseanian
Membrane
Society, The
Membrane Society
of Korea,

NAMS, EMS

NAMS

Membrane Technol
ogy Group of Univ
ersity of Twente

The Aseanian
Membrane
Society, EMS,
NAMS

NAMS

Tae Moon Tak
Un Young Kim

Ingo Pinnau,
Benny Freeman,
Yoram Cohen
Kitty Nijmeijer
Antoine
Kemperman
Matthias Wessling

Congjie Gao
Juin-Yih Lai
Wangin Jin
Xiaolin Wang

793 Presentat.
=700 Particip.
40 countries

827 Presentat.

1064 Presentat.
1051 Particip.
(Asia 22%
America 13%
Europe 65%)

1300 delegates of
514 oral
presentations and
662 posters
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Istituto per la Tecnologia delle Membrane

European
Membrane
Society

EUROPEAN SOCIETY

OF MEMBRANE

SCIENCE AND TECHNOLOGY

SUMMER
SCHOOL

in cooperation wilh :
the COMMISSARIAT A L' ENERGIE ATOMIQUE

the ELECTRICITE DE FRANCE membrane club

CADARACHE - FRANCE

3-7 September 1984

=

First Summer School of the European Society on
Membranes Science and Technology

—— Cadarache, France



.. ITM-CNR The 2016 Edition
%

AL RATER, STUDICIRANY

UNIVERIITA [H BOLOGNA H"

CAPANEMENT OF CIVIL CHIMICAL ERNYIRCSMINTAL
oy

Istituto per la Tecnologia d

MBRANES AND MEMBRANE PROCESSES DESIGN
THE 2016 EUROPEAN MEMBRANE SOCIETY SUMMER SCHOOL
BERTINORO, ITALY, JUNE 26 - JULY 1, 2016

AT MAATISLALE ENGINTRRNG - D90

European
Membrane
Society

TRADITION MEETS INNOVATION
Welcome to the 2016 Edition of the European Membrane Mappar | Extalfic
Saciety Summer School, organized by the oldest University Bisirat Colonra =
in the Western World,
" : ' Ao Consertig ..
DD S WWW.FACEDIDO nWemssummerscheol2016 dlilvlo

Registration
Download

Posters and Mini-Posters Leaflet I
[.pd193Kb] -

i ]

ram Booklst
O7=H

Places to visit nearby

Deadlines

Cristizna BO1UNIED, EME]

Social Activities

CRGANIZING COMMITTEE

Maria Grazia DE A

This year, for the first time, the event Is hostad by the
MEMLAB group, based In the world's most anclent University, o L
the Alma Mater Studiorum of Bologna, ftaly. Serena BANDINIUNIED

Cristizna BOI[LNI
Gigvanni CAMERA

Maria Graziz DE A LNIBO)

Antoine KEMPERMARN (EMS)
Wojciech KA K

Mamao M

oy

To respect cur tradition, we chose a historical locatlon, the
medieval village of Bertinoro, located between Bologna and
1 — + = .

the gelden Adriatic Coast, surrounded by the vineyards and

thermal springs of the "Welliness Valley".

e Ficewche ([
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#

10
11

12

13

14

15

Major Membrane Societies today

Name
Membrane Society of Japan

European MS

NAMS
Korean Membrane Society

Membrane Industry Association of
China
Chinese Membrane Society

Aseanian Membrane Society

Russian Membrane Society
Membrane Society of Australasia
Indian Membrane Society

South Central Membrane Association

American Membrane Technology
Association
African Membrane Society

Membrane Society in Singapore

Sociedad Mexicana de Ciencia y
Tecnologia de Membranas

President
Toshinori Tsuru

Bart van der Bruggen

Dibakar Bhattacharyya
Hong Sik BYUN

Liu Xiangin

Link
maku-jp.org/ index_e.html
www.emsoc.eu/ems/site/home/i

ndex.php
www.membranes.org

www.membrane.or.kr

www.membranes.com.cn

It was proposed in 2015, and is waiting to be approved by

Chinese Government
Hideto Matsuyama

Andrei Yaroslavtsev
Aaron Thornton

M. H. Mehta

Alain Richard

Mehul V. Patel
Abdoulaye Doucouré

(board of directors)
WANG Rong

http://www.ams10.org

www.memtech.ru/index.php/en
www.membrane-australasia.org
indianmembranesociety.com
www.scmembrane.org

www.amtaorg.com
http://www.sam-ptf.com/

http://www.memsis.org/

http://www.smcytm.org.mx

E-’Ulw(;:_l ELAEAES o PR T o M CF G 14 ]
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The Membrane Society of Japan

Istituto per la Tecnologia delle Membrane

Home BEEZRICOVT News AL

=R

The Membrane Society of Japan

FREWOURIOL EREPENE

HFERZE ¥58
A—=L7 RLVAER T+ — LI

P—hATX (Bt - Bs5%)

Buwsbtx

AAEFLEHRE

T113-0033
R REP SR X AI5-26-5
mEEIL702

TEL&FAX: 03-3815-2818

E-mail: membrane@
mua.biglobe.ne.jp

BAEZS (The Membrane Society of Japan) &, #4i2sEHmiE
RIZHAR, 9RADBATIE, EFRE (URY—ARE) , £HEIC
HI3MAATHEL, BOTAEOEREAEOESCEBRTST
EEBMICI978F (SR SNEESTY. =2, ThEESTFOMH
REN—BC2LTHE - BifEsiil, TORSERSZILET,

I RERZEORRESE R T 2 EEFERT NN S 0E

=-BETY. Toky, F20BRERTY, B, EY, BEY
EEELTIAE - MIRAEES, BERrR>EEREESRESE
Ch>TWEY. TEECAsTNERO2TADNE] &

TV h—([CEFE4RZEMBEEEERCERLTVWEIOT, BEICER

(FE®I(C

EBHFEOAE, REARES, FVEOBRZFORECE CIERBVWEREHNEEE> TWETY.

News

—
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Editorial Committes
Editar in Chief - Mikihisa Takano (Hiroshima Univensity)
Associnte Editors :
Tor: Mansyama (Eyushu University}
Hidete: Matsiyama (Kobe University)
Editorial Beard
Toshiki Acki (Niigata University)
Baruki Akamatsu (Kogakuin University)
Shinnj Azano (Ritsumeikan University)
Taichi Bo (The Undversity of Tokyo)
Sesaky Iehilcawa (Univensity of Tsukuba)
Mutsumi Inaba (Hokkaide University)
Eiji Iritani (Nagoya University)
Masamotn: Usnishi (MITSUBISHI RAYON CO, LTD)
Hiroshi Umakoshi (Dsala University)
Emike Okamura (Emej Doklkys Univensity)
Takashi Hhuno(¥amagata University)
Bimgndu' K i (Tokyo University
Hids i Kita (¥ ha Lini
Eatuki Kemura I:Eol'.bdn'l.[nlrm]
Ryuutzrou Kiyono (Shinsha University)
Atz Kumano [TOWOED OO, LTI
Eentaro Kngure (Kyoto Pharmaceutical University)
Tchiro Koshing (Tokyo Women's Medical University)
Masahiro Gots (Kyushu University)
Bywichi Saito (Chiba University}
Hiroyuki Saito (Tokushima University)
Hazuya Sakaguchi (KURARNY OO LTIR)
Yuya Sato (JFE Enginecring Corporation]
Hiroyuki Sugaya (Torzy Industries, Inc)
Kimio Sumany (Natiosal Instite of Adwnced Indusirial Srizsoe and Technology)
Hil Takaba (Kogakuin Univensity)
Takaaki Tanzka (Miigata University)
Tk Taniguchi (Kyushu University)
Masahide Taniguchi (Toray Industries, Inc)
Toshinori Teurn (Firoshima Univensity)
Tomehire Terada (Shiga University of Medical Science Hospital)
Eichi Toorisaka (Yamaguchi University)
Bazukiyo Nagai (Meiji Unfrersity)
Shin-ichi Nalao (Hogakuin University)
Shuji Nakatsuka (Daicen Membrane Systems LTI
Manoru Nalano (University of Toyama)
Bazuba ¥ MatSonal University)
Hiroshi Nabetani I,'.N'mnml Foeed Research Institute)
Makihire Momura (Shibaura Institwie of Technology)
Masateshi Hashino (Asahi Kassi Chemicls Corporation)
Shigeki Hara (Nafioral lnsftute of Advancsd Indestrial Scimos and Technoiogy)
Tetsurow Handa (Sumska University of Medical Science)
Aleon Higuchi (National Central University)
Mashiko Matsukata (Waseda University)
¥oshinori Marunaka (Kyoto Prefectural Univensity of Medicine)
Takashi Miyata (Kansai University}
Takeo Yamaguchi (Tokyo Instiute of Tachnslgy Chemical Ressarces Laboratond
Tomchiza Yoshicka (Hiroshima University)
Masakary Yoshikawa (Kyoto Institute of Technology)

The Membrane Society of Japan

S265702 Hongo, Bmty\o—lw,m 1130083, Japan
Tel & Fan : +B1-3-381 52818

E-mail : membrane&mua bighbe.ne.jp

UTRL : hitpe/ fmaku-p.org,
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Istituto per la Tecnologia delle Membrane

Organization of
periodic
workshops and
study groups on

European Membrane Society

Publication of a
quarterly news
letter describing
developments and

To promote co-operation between European Scientists and Engineers
involved in research and development in the field of synthetic and
artificial membranes and membrane processes

Stimulation of
exchange visits
of membrane
scientists and
technologists in
different countries

various aspect of activities of
membrane different
science membrane groups

A

&

CD Organization of Summer Schools for the
education of young researchers with
different backgrounds.

The first edition in 1984 ....

To the 2016 EMS Summer School on
Membranes and Membrane
Processes Design near Bologna, Italy

J

EMS

European
Membrane
Society

Provision of
guidelines to
national and
international
agencies to
promote the most
efficient use of
resources

———— C s 13iq o Nigeinaale dotle Ricesch @]
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The North American Membrane Society

Istituto per la Tecnologia delle Membrane

NAMS is the only professional society in North America that promotes == == === ==
all aspects of membrane science and technology. This ranges from fundamental R
studies of membrane materials science to process application and development.

Mission

NAMS promotes

to serve the synthetic
membrane
community by
fostering the
development and
dissemination of
knowledge in
membrane science

by promoting the
collaborative efforts
of researchers,
technologists and

and technology

further

end-users

é )

J

development and

understanding of membranes and membrane

processes through:

* Organization of national and international
meetings

» Presentation of short courses and workshops

e Support for student travel to NAMS Annual
Meeting

» Publication of the Membrane Quarterly

Awards

Education

SOETH AMERICASN MEMBEASNE SOOI TY

*to encourage and support
outstanding individuals at the
start of their professional
careers, and

* to recognize those that have
made significant contributions
to the advancement of
membrane technology

eprovides a forum for the
presentation of new ideas,
problems, and projects related to
the incorporation of membrane
science and technology in both
undergraduate  and  graduate
education

—————————C o niiglic Naiionale dellte Ricercthe @]



Istituto per la Tecnologia delle Membrane

<. ITM-CNR Membrane Society of Australasia @
p

Membrane Society of Australasia

- To be the nexus of membrane science and technology activity in the Australasia
region;

To promote collaborative engagements across the community to disseminate
membrane technology to end users; and
To capture current research and industry involvement and highlight future trends.

open forum for

transferring and supp_or_tin_g _ providing leadership ~ enabling wider
- sharing technologies ~ multidisciplinary 504 mentorship in understanding of the

and _capabilities networking events .o brane science membrane
Wlthln j[he memt_)ers, oromoting for the Australasian technologies for
mdustr_les and high opportunities for membrane public interest
education young members community

organizations

[ Mission } The MSA is to represent Membrane Science and Technology in Australasia
realising that this will be aligned with societal needs.

Consiglio Nasionale detle Hizesche @]



N ITM-CNR Indian Membrane Society

........ fe daiie kA

3 =) INDIAN MEMBRANE SOCIETY & Cotat & SiteMap

Home | About IMS |  Managing Committee |  Activites |  Membership

A Few Words About Us
\//“ NEWSLETTER

Indian Membrane Society (IMS) is a registered society of scientists, academicians, technologists, consultants and engineers

fiom India and abroad engaged in the field of membranes. It was formed by 'membranologists’ in 1986 with a view to

providing a forum for stimulating research and disseminating information on science, technology and application of
MEMBERS membranesand membrane separation processes.

DIRECTORY [ Read More ]

“C? Our Activities

EVENTS Organization of National and International
Meetings.
Presentation of Short Courses and Workshops.
PHOTO = Promotion of Graduate Student Research.
GALLERY = Publication of The Membrane Newsletter.

0o ®
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African Membrane Society

Istituto per la Tecnologia delle Membrane

The African Membrane Society is the result of discussions initiated in
August 2010 in Bamako at a workshop of the Mali Symposium on
Applied Sciences. AMS was officially created in August 2014.

[ ObjectiveJ

Experts on water and
membrane technologies
had the aim to create a
continental structure

[ Expectations }

form a critical mass of
African experts in the
field of membrane

filtration, water treatment

and renewable energy

African
Membrane
So¢iety

fnnfcr

have a pan-African
network where all
———> continental cultures can
discuss scientific and
technological issues

engage close partnerships

with global elites in the
field of filtration

encourage the emergence
———=>  of AMS as a scientific
society

promote partnership with
the industry sector

oo Neacionaale dodte Ricenchi @j: )



. ITM - CNR African Membrane Society

African Membrane Society §
Water % Environment, Process, Energy O

fﬂ[, Tllﬂi!iﬂ, Hay 3-5, 9016 - Membrane Water Treatment in ‘?f gei"-l?r:ne
Small Urban and Village Centers ot

African '

%
Engt®

Meeting scope

» ldentify key advanced research in the
field of membrane and filtration
technologies for the treatment of water.

» Present innovative projects in Africa
that favor efficient water management.

» Stimulate economic growth by
developing sustainable water and
energy resources and technologies

. i, ml
Bl The African Membrane Soci

Sfax 2016: International mobilization

The culturally diverse African Membrane Society
(AMS) has mobilized all its members so that the 5
geographic zones of Africa can be represented
during its congress.

Nearly 20 countries are expected including
representatives from Europe, India, North America
and many decision -makers from the industry.

%M&y/f& Navcionate dette Kicerche || ]




ITM - CNR Major Other International Conferences 1

Istituto per la Tecnologia delle Membrane

Aseanian Membrane Society Conference (AMYS)

Euromembrane

World Filtration Congress

International Membrane Science and Technology Conference (IMSTEC)

NAMS 2016
ellevue, Washington

North American Membrane Society (NAMS) Meeting
International Conference on Inorganic Membranes (ICIM)

International Water Association Events

NAMS 2015
Boston

International Conference on Catalysis in Membrane Reactors (ICCMR13)

T‘L o e
12th WORLD FILTRATION CONGRESS

April 11-15, 2016 - Taipei / Congress

Iil'_' WFC 12 April 12-14, 2016 - Taipei / Exhibition

5ton

MEMBRANE

>
&

Membranes [2016]

NAMS 2013
Boise

‘é’g;gir:vsitir Exhibition -) ‘:‘: % !ﬂl‘

$ f the international
9 - 14 October 2016 = Brisbane * Queensland * Australia walter association NAMS 2013
Mew Orleans

EUR




per la Tecnologia delle Membrane

Gordon Conferences USA
Engineering Conferences International

European Congress of Chemical Engineering (ECCE)

World Congress of Chemical Engineering (WECCE)
Aachener Membrane Colloguium

Ravello Conferences (from 1966 every 11 years)
Etc....

16" Aachener Membran Kolloquium

2"9/3"Y November 2016, Aachen

Cbeordon Research Conferences

ot EuropeaEECongress of Chemical Engineering
3 European Congress of Applied Biotechnology
5% European Process Intensification Conference

ECCE 10+ECAB 3+EPIC5

September 27* October 1, 2015 - Nice, France

10tth World Congress an € WS Earopesn Cangres
- OF CHEMICAL o OF APPLIED
g ENGINEERING BIOTECHNOLOGY

10" World Congress | ©/CiC  @eree esses.
of Chemical Engmeen ng ;M\\erz_ﬂa @suu Ao www.wecel0.org

-~
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- ITM - CNR Some National Conferences...

Istituto per la Tecnologia delle Membrane

Home Scientific journal /'Seminars of RMS Conferences

Seminars Seminars

Guideline for speakers The monthly pericdic Seminar "Membranes and Membrane Technologies” is organized
P by Russian Membrane Society (Membrane Section within Mendeleev Russian

L ti Chemical Society). The goal of the Seminar is providing of the platform for fruitful

ocation map discussions and exchanging of information and ideas between membrane society

representatives (incl. coming events announcements) on the regular basis. In the first
part of the Seminar, the invited person gives the presentation (up to 20 minutes) with
the deeper focus in the specific membrane area followed by discussion.

@UTM NATIONAL CONGRESS ON MEMBRANE
oo TECHNOLOGY 2016

NATCOM 2016

l HOME COMMITEE SPEAKERS REGISTRATION GUIDELINES FOR AUTHOR PUBLICATION AWARDS LOCATION CONTACT US

N NATIONAL CONGRESS ON
Natcol: MEMBRANE TECHNOLOGY

PULAI SPRINGS RESORT, JOHOR BAHRU, MALAYSIA
24*-25" g i AMTEC ch
AUGUST 2016 mmm....... T e

i )

3



= [TM-CNR Major International Journals on
Membrane Science and Engineering - 1

Journal Editor(s) Publisher

S Journal of Membrane Science Ed.- in - Chief: A.L. Elsevier

MEMBRANE Zydney

s Founded by Harry

S Lonsdale in 1976

SRR Membrane Technology S. Atkinson Elsevier
Membranes Ed.-in-Chief: Spas D. MDPI AG, Basel,

Kolev Switzerland
Journal of Membrane and Ed.itor-in-Chief: Lifescience Glob
Separation Technology Masakazu Yoshikawa
. (Japan)
P Journal of Membrane Science & Hao Fong, Abdul Latif OMICS Publishing Group
é Technology Ahmad, Ruth Prassl

155 24880880

Consintio Nozivnate doflte Riveschio (r_—llj]
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= [TM-CNR Major International Journals on
Membrane Science and Engineering - 2

Journal Editor(s) Publisher
The Journal of Membrane Ed.- in - Chief: Wolfgang  Springer
Mesirane Biotocy BlOIOgy E. Trommer

(TU Kaiserslautern)

Membrane (MAKU) Ed.- in - Chief: Toshinori Membrane Society of
Tsuru Japan
(Hiroshima University)

Biochimica et Biophysica Acta Ed.: Yechiel Shai, Hans Elsevier
(BBA) — Biomembranes \ogel

Biochemistry (Moscow) Ed.- in - Chief: Stanislav Springer
Supplement Series A: Membrane S. Kolesnikov
and Cell Biology

Consiglio Nsionalé dedle Riccachi Cﬂz]



= [TM-CNR Major International Journals on
Membrane Science and Engineering - 3

Journal Editor(s) Publisher
Journal of Membrane Science and  Ed: Liu Xiangiu Editorial Department of
Technology (China) Membrane Science and
] é (A Bimonthly publication gf _the Technology
Membrane Industry Association of
China)

& Journal of Membrane Science and  Ed.- in - Chief: Ali Kargari Membrane Processes
Membrane Research (JMSR) (Iran) Research Center (MPRC)
S

Molecular Membrane Biology Ed.- in - Chief: Anthony |  Taylor & Francis
Magee
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About Journal Volume 55, Issue 10 / December 2015
itork: On initial s(age‘ English version is distributed as a part of Jounal of “Pel
Editoriat Beard
=L i . Membrane Quarterly =
content
VOLUME 31, NUMBER 1, MARCH 2016 =
Vil 55, Wam 10/ D=2 2015 | Seructural and physicochemlcal propertles ofttankum diexide thin fims. =
cotalned by reactive magnetron sputtering, on the surface of radk-ciched 2
vl 55, membranes 2
©. V. Artoshing, A. Rossouw, V. K. Semina, A. V. Nechaev & P. Yu. Apel o
Vol 55, B o F 3
@
vl 54 Evaluating the effectiveness of lon exchangers fo the electradel E
process o
i 54 5. v Golabanks, 7. Kwék & A. B, Yarcslaviser "
& vownload PO .
Vol 53, § o
simulatonof strrl moss ansts b hllw fer membrane cotactors 5
vl 53, 1 sain, 5. D. Bazhenov & T V. Pisko a

swnl
Vol 52, b

Study of accessible free volume and transport properties of TFPS-co-THSP
copolvmer

A, A, Kossov, A, A. Yushkin, V. S, Knotimskiy & A. V. Volkov

X Download POF

IR spectroscopic and thermogravimetric study of state of water in MGA-03
cellulose acetate membrane
S. L Lazarev, Yu. M. Golevin, D. . Lazarev & V. M. Pulikarper

ENERE ST

The newsletter of the European Membrane Society
Special Issue - No. 87 September 2012
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Welcome

Times are a changing, something that is especially true this the group, in
year for MST. In November, our group leader y  detailat
Nijmeijer announced that 1g the group to take up i

a full professorship at Eindhoven University of Technology
{TU/e) to start a new group there, Membrane Materials and
Processes. Of course, we wish our colleague all the best in It In case you have additional questions or you would like to
her now positien and we are very thankful for all the great ~ receive further information or publications, please fecl free
work that Kitty has done for our group over the years. Sirong 1o contact us at MSTinw@utwente.nl or +31 53 489 2950,

follow in the

and hope:

teswil between MST and the new On behalf of all members of the Membrane Science and

ber Technalogy group of the University of Twente, we would lke

the groups. 10 wish you pleasant Christmas holidays and a prosperous
and happy 20161

One might wonder what this means for MST, and on this
we can be very clear: research on (polymeric) membranes,  Or. Wiebe de vos

and on membrane applications related to. clean water, On behalf of the MST and EMI staff members: Dr. Antaine
‘energy and ife sciences will remain 3 key focus area of th  Kemperman, Prof. Erik Roesink, Dr. Zandrie Borneman
University of Twente. For this we a have strong support from
the Baard of the University, as will also be clear from the
contribution to this newsletter of the Dean of our Faculty,
Prof, Hans Hilgenkam, This strong support is both for the
academic part of the group 36 well 35 for the part dedicated
10 the valorization of our research, the European Membrane
Institute. Both groups will continue.

With its strong Infrastructure, the experience of our
technicians and the expertise of our stafi members, MST will
i g

science . We are currently working very

Consiglés Nasivnale dette Ricerchhe |



Education, J"ku{iiwisuuj & Culture
Executive Agency

EUDIME - Erasmus Mundus Doctorate in Membrane
Engineering

Erasmus Mundus is a cooperation and mobility programme in the field of
higher education, promoted by the Executive Agency for Education,
Audiovisual & Culture (EACEA- European Union) 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.

EUDIME is designed to implement - at international level - excellence,
Innovation, mobility and multi-disciplinarity in investigation approaches
related to membrane science and technology.

http://eudime.unical.it/index.php
Consiglho Nasionale detle Ricerche Cﬁi]




UNIVERSITY OF CALABRIA

ERASMUS MUNDUS DOCTORATE IN MEMBRANE ENGINEERING

acronym EUDIME — web-site: http://eudime.unical.it

Department of Chemical Engineering and Materials

Erasmus Mundus is a cooperation and mobility

programme in the field of higher education, promoted by
the Executive Agency for Education, Audiovisual &

Culture (EACEA- European Union) that aims to enhance

EAG— the quality of European higher education and to promote dialogue and understanding
I:A between people and cultures through cooperation with Third Countries. In the

jon, Adiovisual & Culture

Eecutve Ageney— framework of Action 1 (“implementing joint programmes at postgraduate level™),

the Erasmus Mundus Doctorate in Membrane Engineering (EUDIME) is one of the nine selected proposals among 151 applications submitted to
EACEA on 2010, In addition, EUDIME is the first selected proposal in the field of MEMBRANE ENGINEERING.

EUDIME is designed to implement - at international level - excellence, innovation, mobility and multi-disciplinarity in
investigation approaches related to membrane science and technology.

1 year llyear Wl year (IV year if required)
M
P
L—
RESEARCH @ Home Univ. |l RESEARCH || RES. || RESEARCH || RESEARCH @ The programme, mainly laboratory-based, includes two
{@Hosting || Home |[ @ Hosting Home Univ. L Y i 2 o
# Univ. # mandatory mobility periods in two different Universities of the
DEGREE consortium, scheduled as relevant and instrumental to the
awaRDED |fulfillment of the research activities of the doctoral candidate.
2 TECHNICAL 2
SCIENTIFIC MODULE MANAGEM
MODULES {3 ECTS) MODULES
(tot 4 ECTS) (tot 4 ECTS
| |
_— ' M36(48)
Registration m12 EMS I m24 EMs Thesis
Week SUMMER I SUMMER  defence
SCHOOL SCHOOL
Doctoral days Doctoral days { I
- 1 ECTS] 1 ECTS; s
— BT eeting e %&/&M;f&/& Neiivnale dette Kicevehbe ,I_‘
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Istituto per la Tecnologia delle Membrane

PARTNERS

Theme 1. Energy RESEARCH THEMES

Cluster 1.1: Electrolyte membranes for fuel cells The Programme, which maximum duration is 4 years,
Cluster 1.2: Membranes for gas separation, catalytic reactors & biofuel production| 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
- applications in the field of membrane engineering, such
Theme 3. Health & Biotechnology

. . . . as: desalination and water treatment, gas separation at
Cluster 3.1: Biomedical membrane processes/ Active Pharmaceutical . . .
. . molecular level (CO, capture, O,/N,/H, purification etc.),
Ingredients/Food formulation -

(bio)catalytic membrane reactors (MBR, PEM fuel-cells,

biofuel production etc.), membrane processes for agro-
food applications, tissue engineering/artificial
organs/biomedical devices ete.

Consiglio Nasionale detle Hizesche @]
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Chart1

		China		China

		Pakistan		Pakistan

		Ethopia		Ethopia

		Indonesia		Indonesia

		India		India

		Iran		Iran

		Brazil		Brazil

		Nigeria		Nigeria

		Nepal		Nepal

		Lebanan		Lebanan

		Vietnam		Vietnam

		Egypt		Egypt

		Tajikstan		Tajikstan

		Italy		Italy

		Portugal		Portugal

		Thailand		Thailand

		Algeria		Algeria

		Syria		Syria

		Turkey		Turkey

		Cameroon		Cameroon

		Sri Lanka		Sri Lanka

		Macedonia		Macedonia

		Bulgaria		Bulgaria

		Spain		Spain
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Females
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A

				Surname		Name		nationality		Gender				#		M		F						M		F

				RINI		EKI LISTYA		Indonesian		female		China		9		3		6				India		1

				TUFA		RAMATO ASHU		ethiopian		male		Pakistan		11		11						Pakistan		1

				YE		PENGCHENG		Chinese		male		Ethopia		19		18		1				Indonesia				1

				BITAW		TEWODROS NIGATU		ethiopian		male		Indonesia		2		1		1				Ethopia		1

				GULFAM		MUHAMMAD		PAKISTAN		M		India		7		4		3				Egypt		1

				NOFFE		MANDJI TEDONGMO		Cameroonian		female		Iran		12		6		6				Turky		1

				CYRIAC		FEBIN		indian		male		Brazil		1				1				Italy		1

				HOMAYOONFAL		MARYAM		Iranian		female		Nigeria		6		6						Bulgaria				1

				ABDELRAHIM		MOHAMED YAHIA MAREI		EGYPTIAN		M		Nepal		1		1						Spain				1

				CAO		YE		CHINA		M		Lebanan		1				1

				SENDEKIE		ZENAMARKOS BANTIE		ethiopian		male		Vietnam		1		1

				GEBRETSADIK		DANIEL WOLDEGEBRIEL		ethiopian		male		Egypt		3		3

				NGO		QUOC KHANH		VietNamese		male		Tajikstan		1		1

				TERFASA		TATEK TEMESGEN		ETHIOPIAN		M		Italy		5		2		3

				WOLDEMARIAM		DANIEL MINILU		ethiopian		male		Portugal		2		2

				KALLEM		PARASHURAM		Indian		male		Thailand		2		1		1

				MAJIDI SALEHI		SHABNAM		Iranian		female		Algeria		2		2

				ZAFAR		MUHAMMAD		Pakistani		male		Syria		2		1		1

				BOBOKALONOV		JAMSHED		TAJIKISTAN		M		Turkey		4		2		2

				SAHER		SAIM		PAKISTAN		M		Cameroon		1				1

				TUMSA		ZELAMEM		ethiopian		male		Sri Lanka		1		1

				SHARMA		PRATEEK		INDIAN		M		Macedonia		1				1

				WELDEMARIAM		MEHARI MUUZ		ethiopian		male		Bulgaria		2				2

				GETAHUN		SAMUEL TENAW		ethiopian		male		Spain		2				2

				MOGHADAM		FARHAD		Iranian		male		Sum		98		66		32

				BABO		SEGNI BEKELE		ethiopian		male

				KESIEME		UCHENNA KENNEDY		Nigerian		male

				IBRAHIM		ISMAIL ABDELHAMID MOHAMED		EGYPTIAN		male

				BADIGER		HEMALATA		Indian		female

				GIRMA		HENOK GETACHEW		Ethiopian		male

				BANJARA		JAYA RAM		Nepali		male

				GEBREEGZIABHER		TESFALDET GEBREGERGES		ethiopian		male

				CHEALI		PEAM		Thai		male

				MOHAMMED		ENDALE TSEGAYE		Ethiopian		male

				KIDIE		ABEBAW ESHETIE		Ethiopian		male

				ABDUL RAHMAN WAHOUD		WAHOUD		Syrian		male

				ALTABBAN		AWATEF		Syrian		female

				AKINWEKOMI		AKEEM DAMILOLA		NIGERIAN		M

				HOSSEINPOUR		SIMA		Iran		F

				DASANAYAKE		D M RANAHANSA SALINDA BANDARA		Sri Lankan		male

				SHUKLA		ARUN KUMAR		INDIAN		M

				HASHEMI		SEYED-HAMID		IRAN		M

				RAMEZANI		MOHAMMAD		Iran		M

				TOURANIAN		SOMAYEH		IRANIAN		F

				ABBAS		GHULAM		PAKISTAN		M

				SOROUSH		ADEL		Iranian		male

				UMUNAKWE		REGINALD		NIGERIAN		M

				GAO		ZHENGJUAN		CHINA		F

				HUANG		YAN		Chinese		female

				NIKBAKHT		REZA		Iranian		M

				GUPTA		NEETU		Indian		female

				ABD EL-RAZIK		TAMER		Egyptain		M

				MEISAM		HASHEMINEJAD		Iranian		male

				ABBAS		MOHSIN		Pakistani		male

				AYODELE		BAMIDELE VICTOR		NIGERIAN		male

				DEGIFE		SAMUEL KASSAYE		Ethiopian		male

				LATIF		MUHAMMAD		Pakistani		male

				NEGASH		MESFIN BERHANU		Ethiopian		male

				AZITA		JAVANI		Iranian		female

				SHEN		JIAZHENG		chinese		M

				FAROOQI		RAHMAT ULLAH		PAKISTAN		M

				CHEN		MIAOJU		Chinese		female

				EZEJI		KINGSLEY ONYEKA		Nigerian		male

				ANTOUN		MANDY CHARBEL		Lebanese		female

				NOUFEL		KAMEL		algerian		male

				KURNIAWANSYAH		FIRMAN		indonesian		male

				LIU		YI		Chinese		female

				HAMOU		MOHAMED		ALGERIAN		M

				CHAEMCHAENG		PARVINEE		Thai		female

				OLIVEIRA HENRIQUES		ROSANA		Brazilian		female

				SAKANTI		MARIA MAHARDINI		Indonesia		F
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Turkish and WB

				Surname		Name		nationality		Gender

				SANTORO		SERGIO		Italian		male

				TSANKOVA		GERGANA PETKOVA		Bulgarian		female

				EVTIMOVA		JENNY		BULGARIAN		F

				STALTARI		DOMENICO		Italian		M

				GUIDO		MANUELA		Italian		female

				SORBARA		ANNA RITA		Italian		female

				MARTÍN GIL		VIOLETA		SPAIN		F

				SICOLI		BARBARA		Italian		female

				JIN		WEI		Chinese		female

				MAXIMINO MIMOSO		JOAO NUNO		portuguese		male

				EKPRUKE		AGHOGHO Oghenetekevwe		Nigerian		male

				WANG		ZI		CHINA		F

				RASOOL MUHAMMAD AZAM		MUHAMMAD AZAM		PAKISTANI		M

				GEREMEW		TILAHUN TEWODROS		ETHIOPIAN		M

				NEGASH		BERIHUN MAMO		Ethiopian		male

				MUSHTAQ		MUHAMMAD USMAN		Pakistani		male

				HAILU		ATSEDE TESHALE		Ethiopian		female

				AHMED		SAEED		Pakistani		male

				BOOTA		MUHAMMAD		Pakistani		M

				MADADKHAHSALMASSI		BAHAREH		IRAN		F		28

				CAMILLERI RUMBAU		MARIA DE LA SALUD		SPAIN		F

				MODAK		TANUSHREE		INDIAN		F

				GARCIA		ALEXANDRE NUNO DE CARVALHO AMARAL		Portuguese		male





Foglio1

				Surname		Name		nationality		Gender

				NAJDANOVA		MARIJA		Macedonian		female

				ALTUN		VEYSI		TURKEY		male

				KABACAOĞLU		IŞIL		TURKISH		female

				ATAKAN		AYLIN		Turkish		female

				BAYSAL		MUSTAFA		Turkish		male
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The EM3E Erasmus Mundus Master

The Master in Membrane Engineering EM3E offers an advanced education
programme related to membrane science and engineering at the interface
between material science and chemical engineering and focused on specific
applicative fields.

The EM3E Master is an Education Programme supported by the European
Commission, the European Membrane Society (EMS), the European
Membrane/House (EMH), and a large international network of industrial
companies, research centres and universities.

http://eudime.unical.it/index.php/em3e-master

Coniigllo Naivaals dolle Riverche (—@
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As positive follow out:

The Master in Membrane Science

At the University of Abou Bekr Belkaid -Tlemcen, Algeria
Coordinator: Prof. Benamar DAHMANI

In collaboration with the University of Calabria and Institute on Membrane
Technology

~ UNIVERSITA =
DELLACALABRIA ==V

AGREEMENT FOR EDUCATIONAL AND SCIENTIFIC COOPERATION
BETWEEN
UNIVERSITA® DELLA CALABRIA (ITALY)
AND
UNIVERSITE ABOU BEKR BELKAID - TLEMCEN, ALGERIA
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3rd generation desalination

Membrane-Based Desalination: An Integrated Approach (acronym MEDINA)

FP6- PRIORITY
1.1.6.3 - Global

Change and ( ——
Ecosystems ' 2 RO pre/—'creatment
Feed water ‘ D&fgtlgd
v'_“"F’UF QO

P _~
~

() NF/RO PERMEATE

Salts Brine

°g0 ©
°
o o

©ouT) |e®°e°
€=———_o o

PuCLy

GAS

RO post-treatment
Aim: to improve the overall
performance of membrane-

based water desalination Filer
RO/NF RETENTATE
processes through the o ©oun
integration of different o - "
- -

membrane operations in RO

pre-treatment and RO post-

treatment stages. E. Drioli, A. Criscuoli, and F. Macedonio, eds. Membrane-based
Desalination: An Integrated Approach (MEDINA). lwa Publishing, 2011.
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Basic Concept of MI?/PRO hybrids -

------ |
]
I

Existing Desalination Plant

Desalination Fresh
—

! l Future
Desalination
“Concentrates” Plant
h Hybrids of RO
MD/PRO + MD+(PRO, VRR)
Hybrid + PRO
/ V N
Membrane Pressure Valuable Resource
Distillation Retarded Osmosis Recovery




Strategy: System Engineering Technology SMVP

Develop the system engineering technology

thru design, building, and operation of various sizes of pilot plants

Prototype Pilot D;r;f'
1 m3/d 10 m3/d 400 m3/d
oL  Demo.
20 s Pilot
240 m3/d
VRR Lab-Scale Lab-scale Prototype
‘ Batch Continuous 1, 6 m?/d

Scale-up: prototype ->
pilot -> demo. Pilot

» Start small and scale-up
gradually

» Through the process,
develop the system
engineering technology

Coniighho Nasionale dott Hiverche ([ )
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Masdar Special Project on
Renewable energy seawater desalination program

Goal: Identification and implementation of industrial scale and commercially viable
desalination technologies to ensure sustainable water supply to the region

Objectives:
Stage 1: (2013-2016) Demonstration of energy efficient desalination technologies by using
4 pilot plants with total capacity of 1500 m3/day

Criteria for success
Reverse Osmosis Less than 3.6 kWh/m?3 of eletricity consumption
Innovative membrane based processes Less than 3.1 kWh/m?3 of eletricity consumption

RO+MD 1000 m3/day With partnership of Abenoga

RO 300 m3/day  With partnership of SIDEM/VEOLIA
RO+IE 100 m3/day  With partnership of SUEZ
FO 50 m3/day With partnership of TREVI Syetems

Based in Ghantoot, Abu Dhabi, these plants will operate continuously for 18 months

Stage 2: Implementation and development of technologies, that meet the predefined
criteria, at commercial scale

Coniigllo Naivaals dolle Riverche ([J:':I]
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New Advances 2

A novel approach to promote the development of membrane science and
technology: the first case of Membrane Science and Technology Industrial Park

The Jiangsu Membrane
Industrial Park

State Key Laboratory of
Materials-Oriented Chemical Engineering

Operational framework of the Membrane Science
and Technology Industrial Park

Membrane Science and Technology Research Center

Talents Achievements

National Engineering Research Center for
Special Separation Membrane

Jiangsu Membrane Engineering Center

Talents, Teams and
Projects from Home
and Abroad

/]

—>

Operational body P

Team Project

Membrane Science and
Technology Industrial Park

Investment
Cultivate
——>| Enterprises
Management Investment

Zijin Forum on Membrane
Science, Technology and

Industry

Nanjing Research Institute Co., Ltd
of Membrane Material Industrial

Technology

Industrial Resource
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The Jiangsu Membrane Industrial Park

Technologies which will be developed in the Membrane Industrial

Park

Seawater

desalination

Water
purification

Urban wastewater
reuse

Natural

gas

Biomass Fuel cell

Water resource

Conventional >

industry

utilization

// Energy

Membranes -\
I

Ecological environment

Metallurgy

Pharimacy Food

CcO,
controlling

Dust Clean
extraction combustion

Chemical and
petrochemical

electronic
industry
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China-EU Membrane Technology Industrial
Park (Welhai)

Weihai Municipal Government establishes China-EU Membrane
Technology Industrial Park (Weihai) in Weihal Torch Hi-tech
Industrial Development Zone (national level), mainly including
membrane technology center and membrane production base

FHPEL
MREOARTMibd (BEEAT PO, B2 e ) DXAdfr P

| China-E0 Membrane Technology Industrial Park{¥elhai) |

/\

I Reabrane Technolegy Center | I Meabrane Productleon Base |

R t'k'=,
Tech
Achie= Exch= meic- | 1 || || et
Tech e mizal
sl veREnt Jrd d Exhi- Medi- Hew | [ormeat al Dezal- Chamical el Muteri
E Teans— | | Party s bitia 150 cal Erergy [ | Prete | ]inani Lal [ M Faet= Froduet™
wt format Exans S wien Appe Appe ction | [Froducts T
FaD ermel {1 L1 T T | lereseets rizal
Trai= Frodusis
Hing

.
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Membrane Technology Center

Establish “Membrane Technology Center” in
New Science and Technology Park Mansion
in Hi-Tech Zone, with an office area of
approximately 10,000 square meters.

The center is engaging in following
membrane technology and products related
activities:

1) Applied Research and Development of
Membrane Equipment and Technology

2) Transformation of Achievements in
Applied Membrane Technology

3) Membrane-associated third-party testing
technology

4) Technical Exchanges and Personnel
Training

5) Membrane Technology Achievements
Exhibition

6) Intermediary Service Organizations

%{&4%{@ Necionale dette Kicevehbe
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Some important aspects of Membrane Science

1. Potentialities in redesigning of a modern Process Engineering
based on Process Intensification

2. Strong multidisciplinary character from Chemical Engineering
and Material Science Engineering to Biotechnology, Biology,
Tissue Engineering, etc.

3. The largest spectrum of realized and potential application in
practically all Industrial sectors and in Agriculture, Medicine,

Space Technologies, etc.

Consiglio Nissionale detle Riverch @ ]
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Future Actions

1. Global Membrane Network

2. Large scale multinational projects on strategic matters

3. International Doctorate in Membrane Engineering
(following the Erasmus Mundus Doctorate in Membrane
Engineering, EUDIME)

Coniigllo Naivaals dolle Riverche (—@
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Strategic topics

O Blue energy from salinity gradients

0 Membrane systems in the Space

o Hybrid organs as artificial brains

0 New Mining Industry: mineral recovery from the sea

0 New 2D materials (Graphene and Graphene derivatives,

phosphorenes, borenes,...) for new Membranes

N Image of AMAZON Estuary taken by NASA



Blue energy and energy resources distribution

About 2 terawatt of blue energy is available globally from the river water falling into
the sea. Waste water discharged into the sea can generate additional 18GW of energy.

Renewable
Hydro 1.6%

4.9%
Nuclear

Y
\ Renewable
1.3% 27.6% (1l

33.1% Hydro
Natural Gas

Nuclear

Natural Gas Coal

BP: Statistical review 2011 Recalculated

According to some optimistic estimations, 80% of the worlds power consumption can be

generated from the salinity gradient. It can reduce 40% emission of green house gases.
J.W. Post, PhD thesis, Wageningen University, Wageningen The Netherlands (2009)
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Membrane systems in the space

Current water recycling on the International
Space Station uses membranes that weigh up to
150 kg each and need to be replaced regularly, so
this new technology could be a smaller, lighter
and less energy-hungry alternative.

The output will now be analyzed to see if it can
be used in space in the future.

ESA astronaut Andreas Mogensen’s 10-day ‘iriss’
mission to the International Space Station includes the
scientific experiment to purify some of the Station’s
waste water and test a ‘biomimetic’ membrane from
Denmark. The membrane mimics nature to create clean
drinking water using a nano-technology that requires
no energy.

www.esa.int/Our_Activities/Human_Spaceflight/iriss/Highlights/Andre
as_in_space

Consiglio Nsionalé dedle Riccachi Cﬂz]



Hollow Fiber Membranes as Guidance

Channels for Neurons

DIV 4 DIV 8

Lp=0.0304 L/ m? h mbar
Oadv=77.62% 2.97°
Orec= 62.35+ 4.73°

|

Hv WD Mag | HFW | Sig [— Y HY WD |Mag | HFW |Sig VacMode

g i
HF-PEEK-WC_4d 200 KV 13.7 mm[1200%|0.23 mm| BSE Low vacuum PEEKWC-HF12d 20.0kV x500 20pum ——

:0.21 L/ m h mbar
Oadv= 67.49+ 3.93°
Orec=42.96% 4.17°

S. Morelli, A.Piscioneri, S. Salerno, M. Rende, C. Campana, F. Tasselli, A. di Vito, G. Giusi, M.
Canonaco, E. Drioli and L. De Bartolo. J Tissue Eng Regen Med 2012; 6: 299-313.




== Neuronal network construct in a
membrane system

B-TUB Il

A. Piscioneri, S. Morelli, M. Mele, M. Canonaco, E. Bilotta, P. Pantano, E. Drioli, L. De Bartolo.
Acta Biomaterialia 2015; 24: 297-308
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Micropatterned membranes for guidance of neuronal cells
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S. Morelli, S. Salerno, A. Piscioneri, B.J. Papenburg, A. Di Vito, G. Giusi, M. Canonaco, D. Stamatialis, E. Drioli, L. De
Bartolo, S. Morelli et al. Biomaterials 2010, 31: 7000-7011
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Non-graphene layered materials, including
transition-metal dichalcogenides  (TMDs),
Mxenes, posphorene and others new properties
and applications upon 2D confinement

Source: BHIMANAPATI ET AL. ACS NANO, 9, 2015, 11509-11539
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Simulated “open” and “closed” states of the MoS,

The filter can be regulated by mechanical strain, yielding a highly tunable nanopore interface

1000
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500 =
4001
300-
200-
100-

Cumulative waler pass

Time (ns)

W. Li et al, ACS Nano 2016, 10, 1829—1835

0 5 10 15 20 25 30

Water flow (H,O/ns)

Stretch to open the pores

© 12% Sirain
o 9% Strain

R =098

Pressure (MPa)
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Thermal conductivity: 2D Materials beyond graphene

Material

Thermal conductivity
@ T=300 K [W m™ K7]

MONOLAYER graphene

MONOLAYER Sn5e

Sb,Te; (similar to Bi2Se3)

Bi,Se;

MoS,;
Wse,

Phosphorene

0.46-0.68 (anisotropic) \

0.23-0.5
0.4 (few layers)

108 (monolayer)
0.05 (monolayer) 1.5 (bulk)

zigzag direction: 110

armchair direction: 36 /

Polymers
PVDF
Polytetrafluoroethylene
Polypropylene
Cellulose acetate

Reference

A_ A_Balandin et al. Superior Thermal Conductivity of Single-Layer Graphene, Nano Lett. 2008,8, 902.

L.D. Zhao et al. Ultralow thermal conductivity and high thermoelectric figure of merit in SnSe crystals.

Nature 2014, 508, 373-377.

1. Chen et al. Sb,Te; Nanoparticles with Enhanced Seebeck Coefficient and Low Thermal Conductivity.

Chem. Mater. 2010, 22, 3086-3092.

M.K. Jana et al. lonothermal Synthesis of Few-Layer Nanostructures of Bi25e3 and Related Materials.

Chem. Eur. J. 2013, 19,9110-9113.

W. Li, et al. Thermal conductivity and phonon linewidths of monclayer Mo52 from first principles.

Appl. Phys. Lett. 2013, 103, 253103.

C. Chiritescu at al. Ultralow Thermal Conductivity in Disordered, Layered WSe, Crystals. Science 2007, 315, 351-353.

A_lain and A_1.H. McGaughey Strongly anisotropic in-plane thermal transport in single-layer black
phosphorene. Sci. Rep. 2015, 5, 8501.
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Molecular Modelling Studies

Thermal conductivities of single- and multi-layer phosphorene: a molecular dynamics study
Ying-Yan Zhan et al. Nanoscale, 2016, 8,483-491
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Phosphorene possesses a strong
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number independence of the in-
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Organizing Committee

Symposium Organizer:

Ho Bum Park (Hanyang University. Korea)

Antonio Politano (University of Calabria, ltaly)

Enrich Drioli (University of Calabria (ltaly) & Hanyang University (Korea))

Francesco Canganella (Science and Technology Counsellor, Embassy of Italy)
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Beyond Graphene
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