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MemBridge project is implemented with financial support of the European
Union (NMP-FP7) by partners from 13 European research laboratories,
which belong to the European Membrane House (European Membrane
House - EMH), and 5 Russian research and educational organizations,
which are the promoters of Russian Membrane Network. Besides, the
project pariners are the European, Russian, and one Kazakh innovative
enterprises as well as organizations specializing in technologies transfer.

Mpoexkt MemBridge peanuayetcs npW hMHAHCOBOW NOAOEPKKE
Esponeitckoro Cotoza (NMP-FPT7) napTHepami u3 13 esponeiickux
uccneaoBaTensekux naboparopuil, KOTopsie BXOAAT 8 EBponeickuin
MemBpanHeiit Jom (European Membrane House - EMH), a taike 5
poCCHICKMX MCCnenoBaTensckux nabopatopuit,  SBNRIOLUMXCS
opranuaatopamu Poccuiickon MembpanHoit Cetw. Kpome Toro,
napTHepamu NpoeKTa ABNAITCA €BPONENCKUE, POCCUNCKME U OfHO
Ka3axckoe WHHOBALMOHHBIE MNPEANPUATURA, & Takke OpraHu3aunu,
cneynanuaupywoumecs B8 TpaHdepe TEXHONOTHNA.
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The project is aimed at the rapprochement
of Europe and Russian Membrane Networks
with the aim of mutuallybeneficial cooperation

www.rusmembrane.net

JIpoexm nHanpasren Ha coauxenue
POCCUTLCKOU U e8pONeicKOU
Membpannwix cemeit

Within two years (from 1 May 2009 to April 30, 2011) the project intends to:
+ create “horizontal” links between European and Russian experts in the field
of membranes, and "vertical’ links between research and industrial
organizations to promote scientific results in this area ;

+ contribute to the emergence of new scientific and technological partnerships,
preparation and promotion of joint projects, in particular, in the context of

the 7 th Framework Program of the European Union;

+ promote high-tech business opporiunities from the Atlantic to the Pacific
Ocean.

Work on the project includes:

+ organization of meetings and conferences;

« assistance in the creation of scientific and industrial consortia, and the
preparation of joint projects;

« training and development of young experts in the field of membrane
science and technology;

+ provide a MemBridge platform based on the European Membrane House
and Russian Membrane Network web-sites, their interaction and exchange
of information, in particular, about the developers and potential consumers
of membrane technologies.

B Teuenue dsyx nem (¢ 1 mas 2009 r. no 30 anpens 2011 r.)

NPOEKT HaMepeH:

* C03NaTh KaK ArOPUIOHTANBHBIED CBA3K MEXRY EBPONERCKIMI W POCCUICKUIMN
cneuManicTamy B odnactvt MembpaH TaKk 1 «BepTUKANbHLIS CBRIM MEXIY
HAYMHbIMI OPraH3AUMANA 1M NPOMBILLNEHHBIMA NPEANDUSTHAMA ANS
NDOABMAKEHNA HAyHHbIX pa3paboTox & aToi obnacT;

* CNOCOBCTBOBATE BOSHAKHOBEHIIO HOBBIX HAYYHO-TEXHONOTHHECKIX
NapTHEPCTS, NOATOTOBKE 1 NDOABKAKEHNK COBMECTHLIX NPOEKTOR,

B YACTHOCTW, B KORKypcax 7-it Pamouroi MNporpamme: Esponeicroro Coioaa;
* NPOABHIaTh BbICOKOTEXHONOMUKbIE DU3HEC-B0MOKHOCTH OT
AtnaxTuyeckoro Ao Tuxoro okeaHa.

PaboTa no npoekTy BKNKYaeT B cebs:

* NPOBEfIEHNE BCTPEY U KOHheperLInn;

* MIOMOLYb B CO3GAHHN HaY4YHO-NDOM3BOACTBEHHBIX KOHCOPLIMYMOB
NOAFCTOBKE COBMECTHbIX NPOEKTOR

+ 0Dy4EHUe ¥ Pa3BHTHE MOMOALIX 3XCNEPTOB B 0BNACcTV MeMBPaKHOM Hayku
1 TEXHONOMM;

+ coanaque oblen nnargpopmsl MemBridge Ha ocHoee web-caiftos
“Esponedicxii MemBpannbiit o™ n “Poccuickas Membparnas Cers”

X B3aMMOASACTEMA ¥ 0BMERa MHDOPMALMEN, B HACTHOCTH, O paspaboTumxax
1 NOTEHKaNbHBIX noTpebuTensx MemBpaHHbIx TEXHONOMHH,




European RUSSIAN
EMH | membrane MEMBRANE
/l% House NETWORK
www.euromemhouse.com www.rusmembrane.net
Opranusauma Crpanxa Hanpaeneuxue
Organization Country Direction in membrane science and technology
HayyHble u obpazoBatensHble oprann3aunn *** Research and educational organizations
EBponeitckuia MemBpanHbit o (eeponeitckun | Bensmms Bce euasi MemBpaH  npol
KoopauHatop) + 13 yHuBepcHTETOs W HaydHbIX nabopatopuit | Belgium Al kinds of membranes an'g related processes
European Membrane House +13 universities and research
laborafones
KyBancxuit  rocynapcreenHsin  yhusepcuter (poccuickmit | Poccus WMoHooOmeHkble  memOpanel W anexTpomemGpasHble
KoopauHarop) Russia npoueccs!
Kuban State University (Russian coordinator) Electro driven processes and ion-exchange membranes
m;:;%a oblwei u Heopranmueckon xumun PAH um. H.C. E‘m“ géa:ggumecmeurmpmme MeMBpaHs!; NPOLECChl Ha WX
N.S. Kurnakov Institute of General and Inorganic Chemistry, ussia ; ;
Russian Academy of Sciences g stry, Inorganic and hybrid membranes, related processes
WMHeTuTyT  Hedirexumudeckoro  cukTesa PAH . AB.
Tonunesa Poccus MewmBpakbl ¥ NpOLECeHl rasopasfenerus
A.V. Topchiev Institute of Pefrochemical Synthesis, Russian | Russia Gas separation processes and membranes
Acedemy of Sciences
WucrutyT kpucrannorpadun PAH um. AB. LWyBHukosa Pocci Tosioakie oG
) v ; PaHbl 1 NPOUECCH! KA X OCHOBE
élf.\g dif'v:égf;:kov Institute of Crystallography, Russian Academy Russia tack membranes and processes
Hayuro-uccnegosarenbcsuit UenTp Bnagunop
Jo:%r Stock Company Scientific and Technical Centre Viadipor Eﬁ‘;‘;}‘: E’;‘g&’:‘,‘ﬁ;“sdvgﬁbﬁogggs"gﬁe'c})mmmﬁgzgs

HHHoeayuoHHbIe npednpusimusi ***Innovation enterprises

MEGA a.s.

3nexrpomembpanible 1 rMBpUAHBIE TEXHONOTMK;

Yexus ) MOHOODMEHHBIE MeMBpaHb!
Czech Republic Electro driven and hybrid technologies: ion-exchange
membranes
MTB Technologies Sp.Zo0.0, Monbuwa BapoMemGpanHble TEXHONOrMH
Poland Pressure dnven technologies
Aquamarijn Micro Filtration BV Hiepnanas! BapomemBpasble TEXHONOrH
the Isgrhorfands Pressure Jr:aven technologies
Ceramiques Techniques Industrielles SA. ©paruua Heopranuseckue Membparbl
France Inorganic membranes
WHrosaumokHoe npeanpuate « MemBpanHas TexHonoms » Poceus angomemﬁpannble M rHOpUAHBIE  TEXHONOIWM;
Membrane Technology Innovation Enterprise Russia WOHODDMEHHBIE MeMDpaHs!
Electrodriven and hybrid technologies: ion-exchange
membranes
UM «MemBpakHas TexHOnoms » Ka3saxcrau 3nextpomembparible 1 MBpHaHbIE TeXHONOMM
Membrane Technolog ies C.A. Kazakhstan Electro driven and hybrid technologies

Tpaucepep TexHonorwit u chopMmupoBanue cerew *** Technology transfer and networking

DECHEMA Geselischaft fur Chemische Technik und

Tpakchep TexHONOrMit W (POPMUPOSAHUE CETel B XMMUK W

Contacts:

European Membrane House (gilbert.rios@iemm.univ-montp2.fr);

Kuban State University (nikon@chem kubsu.ru);
Russian Technology Transfer Network (ritn@rttn.ru).

Russian Membrane Network is an open structure being
in the way of formation. Any organization may be a partner

of the Network.

Biotechnologie F.V. E%%”‘,““ BUOTEXHONOMMAX
¥ Technology transfer and networking in chemistry and biotechnologies

Poccuitcxan ceTe Tpancdepa TexHonorui Poceus Wudopmauus 0 _ npoeKktax;  NOMCK  NapTHEPOB,
Russian Technology Transfer Network (RTTN) Russra MYpOBaHne ceted

nformation on the projects, pariner search, networking
PervoransHeit Mexorpacnesoi Lientp i0rTexMrkdopm Poccus Ba3sl flankblx 0 noTpeduTenax MemOpaHHbIX TEXHOMOMMA,
Regional Inter-branch Centre Yugtechinform Russia NOWCK NapTHEPOB

Database on the users of membrane technology. search for partners

KoMTakThi:

Esponeickuit memBpantbin gom (gilbert.nos@iemm.univ-montp2.fr);

KyGaHckuit rocyaapcreeHtbin yHueepenter (nikon@chem.kubsu,ru);
Poccuitckan ceTk Tpancgepa TexHonorui (ritn@rttn.ru ).

Poccuitckas memBpaHHas CeTh ABNAETCA OTKPLITON CTPYKTYPON

1 HaXoaWTCH B cTanwu thopmupoBanus, fiban

Hay4HO-UCCnefoeaTensCcxas, o6pasoaaTeanaﬂ. NpoMBILLNEeHHaA
OopraHn3auua U MHHOBaUWOHHAA CTPYKTYpa MOryT BOWTH 8 3Ty CeTb.
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Main events " Ocnosnvie meponpuamus
Projectduration 24 months
May 2009 May 2010 May 2011
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m Prague(EU) 25':2
Brussels(EU) oo
Specific event +ECCE7 Congress
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Tuapse & Astana (KA)
(RU) ?@m I Specific event Congress
Congress | s
YRA @® Tuapse (05.2008) @® NYM11 Montpellier (09.2009) ® NYM12 (08/09.2010)
® 1 NanoMemCourse Health (04.2010) @ 1 NanoMemCourse Food (09.2010)
Legend
PC o Partnering conference
RT x Round-Table
IDE * Industrially-driven event
GA-CM - General assembly-Coordination meeting
YRA @ Young research activities
One of the objectives of the Russian Membrane OpHon n3 3apad Poccuitickon membpaHHon cetw,
Network, realized within the project is the creation of BU"0"H99M0"6 B8 PaMK(aX npoekTa, bﬂﬂﬂﬂe'ﬂt:)ﬂ
: Sai coznaHue Beb caita (www.rusmembrane.net),
8 Wehona (ww‘w.n.xsmemb.rane..net). w,h'Ch 5501 .as KOTOPbIN paccMaTpUBAETCH B KAYECTBE UHCTPYMEHTA
a tool for sharing information (in Russian and English ans obmeHa uHdopMmaumen (Ha pyccKoMm u
versions) between any categories of people who are aHIMUICKOM A3blkax) mexay obbiMn Kareropusamm
interested in membrane science and technology: Niofen, MHTEPecyloMXca MemBpaHHOW Haykoi 1
scientists and engineers, developers and users of FRXHAIOTMR R M 1 B RERE BN,
: paspabotumkamu 1 nonb3oBaTensiMu MembBpaHHON
membrane technology, small and large companies. TEXHOMOTMW; ManbIMU U KPYMHLIMU  KOMNAHUSIMU.
The site is also addressed to the general public, Cailt Takke agpecosaH LUMPOKOW 0BLLEeCTBEHHOCTH,
especially young people looking for exciting news in B 0COBEHHOCTH MONOABLIM FI0AAM, MLLYLUM
the field of science and technological progress. 3axsaTbiBalolue HOBOCTW B obnactu Haykn
TEeXHUYECKOro nporpecca.

Write to us (membridge@kubsu.ru), become a partner of the Hanuwume Ham (membridge@kubsu.ru), cmaHeme

Russian Membrane Network and all the world will get to know napmuxepom Pocecutiuckoil memGparHol cemu u eecb Mup

the information about you and your company ! y3Haem o Bac u Baweil opeanusayuu !
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The first results of the Membridge ¥ Jlepevie pesyrvmambt npoeKma
project Membridge

The First Partnership Conference was held in Brussels on MNepeas MapTHepckas koHpepeHuun (First Partnering
December 7, 2009. It was attended by representatives conference) coctosnace B Bptoccene 7 pexabpa 2009 r.

s ; o : B HeW npunanu y4acrtue npeacrasutenn (yyewbie u
(scientists and industrialists) of all areas of membrane science NPOMBILINEHHWKN) BCEX HANPABNEHWA MEMBPAHHOW HayKin W
and technology, as well as by officers of the European TexHUkW, a Takke oduuepbl EBponeickoil Kommcouu,

Commission supervising the project. Besides the MemBridge Kypupyiolme xoa BbiNoNHeHuss npoekra. Kpome naprHepos
partners, there were other experts who have taken part in the npoekta Membridge B paGote koHepeHumu ydactsosanu
conference: T.V. Eliseeva (Voronezh State University), T.B. Enuceesa (Bopouexckuit rocynapCTBeHHbIN

yHusepcutet), M.KO. Yanka (OAO BopoHexckoe

M.Yu. Chaika (JSC Voronezh Specialized Design Bureau), CNeUManuaupoBaHHOe KOHCTPYKTOPCKOE BI0po “PUKOHT),

D.V. Adamovich (JSC "Radon, Moscow), F. Lutin (Eurodia, N1.B. Agamosnd  (OAO «Papow, Mockea). F. Lutin (Eurodia,
France), J. Benzaria (Technochim Engineering, France). ®paxuus), J. Benzaria (Technochim Engineering, ®paHuus).
The purpose of the event was the exchange of information Llenbio meponpuatus Ooin obmeH wHdopmauuen mexay
between participants and the identification of partners / consortia y4acTHUKaMu 1 BbIRBNEHWE NEpTHEPOB/KOHCOPUMYMOB  Kak

OCHOBBI ANA AanbHENWEere pa3BuTUA Hay4HO-TeXHU4ECKOoro
coTpygHudectea B 06nacT¥ MemOpaHHOWM HaykM WM TEeXHWKW.
B 0B3opHbIX Aoknagax o0 0TPaNeHo COBPEMEHHOE COCTOsIHUE

as a basis for further development of scientific and technical
cooperation in the field of membrane science and technology.

he current state of baro-and electro-membrane processes, B oBnactu 6apo- M aNekTpomemBpaHHbIX NPOUECCOB, TPEKOBbIX,
track, inorganic and hybrid membranes, gas separation HeopraHndecknx u rmbpuaubix mMembpaH, razopasnenuTenbHbIX
prot and pro involving enzymes were described npoueccoB W MNpoueccoB C y4yacTuem 3H3aumoe. B xope

[AUCKYCCUA YHACTHUKM MPU3HENW LenecoobpasHbiM passuears
COTPYAHUYECTBO MO CO3AaHUI0 TMBPUAHBIX TEXHONOTWH,
coveTalowmx B cebe NpenmyllecTBa HEeCcKONbKUX MemOpaHHbIX

in the overview reports. During the discussions, the participants
recognized the advantages of hybrid technologies, combining

several membrane techniques and more traditional processes. MeToA0E U Gonee TpaguUMOHHbBIX NPOLECCOB.

A joint project within the Russian-French call FASIE - OSEQ MopaH COBMECTHLIA MPOEKT Ha POCCHUICKO-(hpaHLy3CKUA
is submitted. The members of the consortium are two SMEs, KoHKypc FASIE - OSEO. YneHsl koHcOpuuyma -
IE "Membrane Technology", Russia, and EURODIA INDUSTRIE 1N «MemBpantas Texronors», Kybanckiin rocynapctaeHHbin
SA, France, as well as the Kuban State University, Russia. The yHueepcutet, Poccua u cdupma Espoaus,®panuus. Npoekt

HanpasneH Ha pa3paboTky HEAopOrMx KavyecTBEeHHbIX
BUNoNapHbIX MemBpaH U UX BHeApeHUe B aNeKTpomembpaHHbie
TexHonormm nepepaboTku BuHa, cokos, Buomaccel, NoGoYHbIX

project aims to develop low-cost high-quality bipolar membranes
and their introduction into electro-membrane technology for the

processing of wine, juices. biomass, by—products of chemical NPOAYKTOB XWMMW4YECKOoMW NPOMBILNEHHOCTHK. ﬂpumeueuue
industry and other. The application of electro-membrane 3NEeKTpoOMeMDpaHHbIX TexHonorvin 8 nepepabortke buomaccs!
technology in the processing of biomass is an effective "green” — 9(eKTUBHBIA «3ENeHbIA NYTb NONYYEHUA MULIEBLIX W
way of obtaining food and process amino acids and carboxylic TEXHOMOTUYECKNX aMUHOKUCNOT W KapGOHOBBIX KUCNOT.

: 2 S : Mocneanne (Takue Kak AHTApHasa W sONOYHAs KUCNOTLI)
acids. The latter (such as succmuc.and mefhc acids) constitute the SBNAIOTCA MOMNEKYNAHOH NNaTdopMOil ANA MPOM3BOACTBA
molecular platform for the production of biodegradable polymers, BUOPA3PYLLIAEMBIX NONUMEPOB, MPU3BAHHBIX BCKOPE 3aMEHNTH
designed to replace polyethylene. NONUATUNEH.

Five Russian post-graduate students
(Kuban State University, Institute of General
and Inorganic Chemistry RAS, Institute of
Petrochemical Synthesis RAS) were actively
involved in scientific and cultural programs
of NYM (Meze, France) and Euromembrane
2009 (Montpellier, France) International
Conferences.

MaTte poccunckux acnupanTos (KyGanckuit
roCYAapCTBEHHBIN  yHuBepcuter, WHCTUTYT
Obwein u HeopraHnyeckon xumunm PAH,
UHctutyT Hedhrexumuueckoro cuHtesa PAH)
NPUHSNKM aKTUBHOE Y4yacTUe B HayuHbIX
N KyNsTYPHLIX NPOrpamMmMax MexayHapoaHbIX
KoHpepeHdumin NYM (Mea, ®paHuus) u
EepomembBpanb'2009 (MoHnense,
DpaHuma).

They presented their research results in oral reports (NYM) and OHu NpegcTasuny pesynskTaThl CBOMX UCCNEA0BaHUN B YCTHEIX
posters (Euromembrane' 2009); participated in the competition Aoknapax (NYM) u nocrepax (EspomemGpanbi’2009),
of young scientists, have learned a lot about the studies of their y4acTBOBaNM B KOHKYPCE MOMOAbIX Y4EHbIX, YaHanm MHOro

HOBOrO 0 paboTtax CBOUX CBEPCTHUKOB M NPUAHAHHLIX YHEHBIX
v 13 48 ctpan mupa. MNoe3aaky thuHaHcupoeanu MemBridge.
a Tawke Esponenckoe membBpannoe obujectso (EMS)
v Poccurickuin oHa  yHAaMEHTaNbHbIX MCCneaoBaHui

ages and recognized scientists, arriving from 49 countries. Their
participation was funded by MemBridge, as well as by the
European membrane Society (EMS) and the Russian

Foundation for Basic Research (RFBR) under logistic support of (POOW) npu opraHuwaaunoHHoM copencTeun  Poccuitckon
Russian Membrane Network (RMN). membpanHon cetu (PMC).
Contacts: KoHTakTsi:
European Membrane House (www.euromemhouse.com; EBponeitckuin membparHbIiin gom (www.euromemhouse.com;
contact@euromemhouse.com) contact@euromemhouse.com)
Russian membrane network (www.rusmembrane.net; Poccuiickas membpaHHan ceTb  (www.rusmembrane.net;

membridge@kubsu.ru) membridge@kubsu.ru)
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ITon exchange membranes and
electro-membrane technologies

www.rusmembrane.net

Honoobmentwvie membpanvt u IreKmpo-
Membpannble mexHoA0ZUL

Fields of application:

¢ Chemical industry

< Environmental protection
< Biotechnology

¢ Public health

¢ Food

< Energy

Ob6nacTn NpUNoXeHus :

& XvMUYecKasi NPOMBLILLNEHHOCTL
» 3alumTa okpyxKatoLlen cpeabl

o buortexHonorus

» 3aopoBbe HaceneHus

» MpoayxTsl nuTaHus

< OHepreTuka

lon exchange membranes (IEM) are nancporous materials. The structure
of the membrane can be represented as a hydrophobic polymer matrix
containing within itself a network of hydrophilic channels, the walls of
which bear an electrical charge. The distance between the walls of the
channels is a few nanometers, the ions with the charge of the same sign
as the walls (co-ions) are pushed out by Coulomb forces. The wall charge
causes filling of the channels with water (or other solvent) and charge
carriers: ions of opposite sign of charge (counterions). This structure

Wonoobmennble memBpaubl (MOM) — 3ro HamonopucThie
matepuansl. CTpykTypy memOpassl MOXHO NpPeAcTasuTb Kak
mApodoGHYK NONUMEPHYKD MaTpuuy, cofepxallylo sHyTpu cebs
CETh MMAPOMUILHLIX KAHANOB, CTEHKWA KOTOPLIX HECYT 3NeKTPU4eckuin
3apsg. Paccrtosuue MeXgy CTEeHKamu Kawanos cocTaBnser
HECKONBbKO HAHOMETPOB; NPU 3TOM WMOHLI, MMEKWWMEe TOT Xe 3HaK
3apaaa, 410 U CTEHKN KaHana (KOWOHBL!), BLITANKWMBAKTCA W3 Hero
KYNOHOBCKMMK cunamn. 3apsa cTeHoK obycnosnueaer Hanonkexve
Kakana BOAOW (MN¥ ApYyrMM PacTBOPUTENEM) W NEpPeHOCHMKAMM
SNEKTPUHECTBA: MOHaMK MPOTUBONONOKHOIO 3HaKa 3apsaga
(npoTueouoHamKn). Takana CTpykTypa membpadsi onpepenset ee

determines permselectivity of the membrane to counterions: cations in Ce/leKmueHyI0 NPoHULaemMocms s npom uKa
6. Ix 6. Ix
cation-exchange or anions in anion-exchange membranes. i ] b e
memBpanax.
Among commercial monopolar Cpeau KOMMEPHECKUX

ion exchange membranes, they
distinguish homogeneous
membrane with the structural
heterogeneity at the nanometric
level (e.g. Nafion), and
heterogeneous membranes
(e.q. MA-40), in which the
particles of ion exchange resin
(having a structure similar to
the homogeneous membranes)
with a size of 10-50 microns
are distributed in an inert binder
(e.g. polyethylene).

Nanostructure of ion-exchange
membrane (K.D. Kreuer, J. Membr.
Sci. 185 (2001) 29)

MOHOMNONAPHBIX MOHOOBMEHHBIX
membBpaH BuigensioT
rOMOreHHbIe Menmbpankl,
VMEIOWWNE CTPYKTYPHYIO
HEOAHOPOAHOCTL Ha
HAHOMETPUYECKOM YPOBHE
(Hanpumep,Nafion), n
reTeporeHHbie membpansi
(Hanpumep MA-40), 8 KoTOpBIX
YACTULILI MOHOOEMEHHON
CMOnE! (MMeIoLen CTPYKTYPY.
AHANOTVNYHYIO TOMOTEHHBIM
membpanam) paamepom

10-50 mxm pacnpeaeneHsi B
VMHEPTHOM CBR3YIOLIEeM
(Hanpumep, nonuatunexe).

Geterogeneous MA-40 membrane

Bipolar membranes are of particular interest. These membranes are
composed of a cation-exchange and an anion-exchange layers. In an
imposed electric field, cations and anions move from the bipolar interface
to the external solution; that results in depletion of the interface in relation
to the salt ions. Then the charge transfer is ensured by new carriers, the
ions H' and OH, which are generated by water splitting reaction. The
reaction proceeds in a thin boundary layer of thickness 1-2 nm, where it
is accelerated by the catalytic participation of functional groups or specially
intreduced catalysts, as well as by a strong electric field inside the
electrical double layer.

Ocobkilt MHTEPEC NPEACTABNAIOT BunonApHLIe Membpanbl. 370 ABYCIOMHLIE
MeMBPakbl, COCTOALLME U3 KATHOHO- I BHHOHOOBMEHHOID CNOR. B HANOKEHHOM
INEKTPAHECKOM NONE KATHOHBI W AHWOHLI ABKKYTCA OT BUNONSPHOM rpaHNLb BO
BHELUHMA PACTBOP, B PE3YNLTATE YEro HACTyNaeT HCTOLIEHHE 3TON rpaHLs! No
woHam conu. MepeHoc 3apana 0GecneYvBAeTCA HOBLIMW NEPEHOCHMKAMH,
woHamy H+ u OH-, KoTopbie 0Dpa3ywTcs BCNEACTBME AMCCOUMAUMM BOOSI.
Peakuus NPOTEKaeT B TOHKOM NOTPEHWYHOM CNoe TONWMHOW 1-2 HM, rae oHa
YCKODSETCA KATaNWTUYECKUM y4acTHeM MYHKUMOHANbHBIX TPYyNn Wau
CNEUMANBHO BBEAGHHBIX KATANW3ATOPOB, d TAIKE MOLWHBIN 3NEKTPUYECKAM
NONEM BHYTPH ABOIHOTO 3NEKTPUHECKOTD CNOS.

leHepauus woHos H v OH 8 3[]

NaCleNaOH

The generation of ions H" and OH
AEIA‘ CEM

in ED cell with bipolar membrane
allows one to obtain solutions with ,_l
controlled pH value up to

CEM CEM

aCl+HCI

Avelike ¢ GUNonapHoOn membpaHon
NO3BONAET NoNy4ars PacTsops! C
I—' KOHTPONMpYEMbIM 3HadeHnem pH

concentrated (2-3 M) solutions of ’

BNAOTE A0 KOHUEHTPUPOBAHHbBIX
(no 2-3 M) pacTBOPOB KUCMOT W

acids and alkalies.

T Nacl wenouen.




Ion-exchange membranes (IEM)
and electro-membrane technologies

Lo

wemesioor - HOHOObMeHHbIE MeMBPADL U IAEKINPO-
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membpannvie mexHor0zuU

IEMs are used in analytical chemistry (sensors, electro
-chromatographic separation); for the selective transfer
of protons (fuel cells) and in microfluidics (micropumps,
electrophoresis), but the most important application is
electrodialysis.

WOM npuMeHsAIOT B aHANUTUYECKOW XUMUMN

(ceHcopbl, anekTpo-xpomarorpaduyeckoe pasgenesme);
ANs CeneKTMBHON AOCTaBKU NMPOTOHOB (TON/MBHbIE
3NEMEHTbI) U 3MeKTPOruapoANHaAMUYeCKOro
nepemMeLeHns XnaKkocren (MMKpOHacoChl), HO

BaXXHEWLWWM U3 NPUNOXKEHWUIN ABNAETCA 3nekmpoduanu3.

Concentrate

consisting in simultaneous removal of
cations (C') and anions (A") from an

Electrodialysis is a separation process I
aqueous (or organic) solution. C* passes Akl .
through cation-exchange membrane

(CEM) and (A") through an anion-
exchange one (AEM) under the action
of an electric field. These membranes
form a desalination (DC) and t

concentration (CC) channels.

AEM CEMY AEM | CEMJAEMJJ CEM
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CyTb 23nekTpoauanusa CBOAWTCH K
OAHOBPEMEHHOMY BbLIBEAEHUIO W3
BOAHOIO (MK OPraHNYecKoro) pacrsopa
katuoHos (C*) Yepes KaTMOHOODMEHHYIO

Diluate

Z Calboda (MC) u aHuoHos (A-) uyepes

= aunoHoobmennyio (MA) memGpaunsl nog

H_ AeACTBUEM HanNoOXeHHOro

ANEeKTPUYECKOro nons.OtM Membpansl

ceyne oBpa3ylT kamepsbl obecconueanus (DC)
'\, t t\c' i ¥ KoHUueHTpuposanus (CC).

-

The final product may be a solution with modified ionic
composition, desalted solution and (or) concentrate.
Hydraulically isolated CC are used for extremely concentrated
(close to saturation) solutions.

Recently, hybrid technologies including ion-exchange,
baromembrane (microfiltration, MF, reverse osmosis, RO) and
electro-membrane processes seem to be the most efficient.

KoHeuHbIM npoaykTom mMoxer ObiTs pacTBop ¢ U3MEHEHHLIM

WOHHbLIM cocTaBom, obecconeHHbii pacTeBop W (unn)
KOHUEHTpaT. [1nNs nonyyeHus npefensHo KOHUEHTPUPOBaHHLIX
pacTBopoB (DNM3KUMX K HacCbIWEHHLIM) WMCNONbL3YKTCA
rMAPaBNUYECKN M30MMPOBAHHBIE KAMEPH! KOHUEHTPUPOBAHUS.

B nocnenHee epems Hanbonee aexTUBHLIMK NPEACTaBNaKTCA

lmﬁpunuue TEXHONOrUW, BKNOYAKLME WOHHBIA 0BMeH,
\BapomeMGparmue (Mukpocbunsrpaums, M®; obparHbiii ocMmoc,
| O0) v anekTpoMeMbpaHHbIe NPOLECCh.

RO

' ED Discharge of the
| concentrator] C‘l"ﬁznt;at:? is
of the
raw water
L volume
§ f Retentate
§ % Power
raw water g MF B | o _—
— ———

EDI

This process flowsheet shows the hybrid membrane complex for
the production of feed water production at a heat power plant.
The set up is elaborated by "IE Membrane Technology" (Russia)
and JSC "Membrane Technologies" (Kazakhstan).

Towards ZLD (zero liquid discharge) technologies.

The ions of hardness are removed by sodium cation exchange.
The demineralization up to a concentration of 10-50 mg / L is
realized using a RO module. The remaining ionic impurities are
extracted in an EDI module with simultaneous adjustment of pH:
ion-exchange filling and / or profiled membranes are applied.
The retentate after RO is additionally concentrating by an ED-
concenfrator. Since the feed water is pre-soften, the risk of
precipitation is absent. A part of the concentrate is used for the
regeneration of ion-exchange columns. The salt concentration
can be increased up to 150-200 g / L, thus reducing the volume
of liquid effluent <1% of the raw water.

Contacts:

European Membrane House (www.euromemhouse.com;
contact@euromemhouse.com)

Russian membrane network (www.rusmembrane.net;
membridge@kubsu.ru)

TexHonoruyeckan cxema rubpugHore mMemMbpaHHOro KoMmnnexca
ans nonyyenust nurawoweit soael Ha T3LU. PaspabBorka OO0
«UN MemBpannas TexHonorusy» (Poccus) n OAO «MembpaHHbie
TexHonormuy (Kazaxcrau).

Ha nyTi kK 6eccTOMHbLIM TEXHONOrUsAM.

MOHbI XECTKOCTW YAansTCA NyTEeM HaTPWUI-KaTUOHWPOBAHWA.
OemuHepanusauua Ao kKoHueHTpauuu 10-50 mr/n
ocyuecTansiercs obparHoocmoTuieckum moaynem. Ocraswmecs
WOHHBIE NpUMecH uaenekalTcs 8 31 Moayne ¢ oaHOBPeMeHHOW
KOPPEKTUROBKOM pH; wvcnonb3yertcs WoHCODMEHHAs 3acbinka
wunu npodmnuposankble MembBpanbl. Pertewtar nocne OO
AOKOHUEHTPUPYETCR ¢ nomowslo 3fj-koHuexTpatopa. Yacte
KOHUEHTpaTa OTBOAWTCA ANS pereHepauu WMOHOOOMEHHBIX
KONoHH. MNockoneky UcxogHas BoAa NPeasapuUTENbHO YMAIMeHa,
ocafkoobpasoBaHue OTCYTCTBYET W KOHUEHTpauul conein
MoxHO foeectn go 150-200 r/n, cHuaue Tem cambiM o6Lem
KUAKUX CTOKOB A0 1% OT obbema UCXoaHOW BoabI.

KoHTtakTsl:

EBponeuckrin membpanHbin gom (www.euromemhouse.com;
contact@euromemhouse.com)

Poccuitckas membpanHas cets  (www.rusmembrane.net;
membridge@kubsu.ru)

Write to us, become a partner of the Russian Membrane
Network and all the world will get to know the information
about you and your company !

Hanuwume Ham, cmaHeme napmuepom Pocculiuckol
membpanHol cemu U 8eCb MUp y3Haem o Bac u

Bawel opzarusayuu !




