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Knaccuueckut ¥ bunonapHbiv anekTpoananus: .

PACLUMPEHWE BO3MOMHOCTEN NPUMEHEHUA y/
3NNEKTPOMEMBPAHHOW TEXHOOTUN
B MOJIOYHOW MPOMBILWIEHHOCTMH.
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O KomnaHuum:

Bonpocamu pasButnA MU MHHOBALMOHHOTO NPUMEHEHMA METOAA NEKTPOANANN3A U TEXHONOTUM
Ha ero OCHOBeE B Pa3/IMYHbIX OTPACNAX MPOMbILW/IEHHOCTM CNeLMasInCTbl KOMMNAHUN

3A0 «MembpaHunHec TexHonormoc J1T» 3aHMMalOTCA CBbille 25 nerT.

TepputopmanbHo ¢ 1996 r. KomnaHMA pasmewaeTtca B J/Intee, r. Knanneaa.

Llenb aeatenbHOCTU: pa3paboTKa U NPOM3BOACTBO CMELMANbHbIX TUMOB 3/IEKTPOMEMOPaHHOTO
060pyA0BaHMA N HOBbIX TEXHO/IOTMYECKUX NPOLIECCOB HAa OCHOBE MPUHLIMMOB KAACCMYECKOro U BUnoaspHoro
3/1EKTPOAMNANN3A, a TaKKe INeKTpomembpaHHoM ANPDY3NOHHO-ANANNIHON SKCTPAKLUN.

OCHOBHble Hanpas/ieHnsa B 06/1aCTU NPUKAAAHOIO NPUMEHEHUA:

- obecconmBaHme U KOHLEHTPUPOBaHME BOAHbIX COJIEBbIX PaCTBOPOB, B TOM Yncae — nepepaboTka
NPUPOAHbIX BOA, U MPOMbILL/IEHHbIX CTOKOB Pa3/IMYHOTO NMPOUCXOXKAEHUS;

- CUHTE3 HOBbIX BELLLECTB, B TOM Yucse — 3GPeKTUBHbIN LWENOYHOM TMAPO0aAn3, HernpepbiBHble 0OMeEHHbIe
peakumm 4BOMHOIO Pa3/IOXKEHUS ABYX 31€KTPOIUTOB Pa3HbIX CONEN;

- AeMUHEepanu3auma BA3KNX TEXHONOTMYECKUX PacCTBOPOB M PacTBOPOB C NOBbILIEHHOW TeMnepaTypon (Ao
+70°C) — cbipoit buornuuepuH, mesnacca U NOAYNPOAYKTbl CaxapHOro NPoOM3BO/ACTBa, KOHLLEHTPMPOBaHHaA
MOJI0MHaA menacca, buomacca;

- be3peareHTHas pekynepaums LenoYecoaepallmx pacTBOPOB C NOSyYEHNUEM YNCTON LMoY AN
NOBTOPHOTO UCMONb30BaHUS;

- MPOLECChl 3NeKTPOMEMBPaHHOIo pa3ae/ieHns C NPUMeHeHnemM BMNONSPHOTo 3/IEKTPOAUANU3a U NP.

[MepcneKkTUBbI: pacluMpPeHme NPOMBbILIEHHOTO NPUMEHEHNS 3NEKTPOMEMOPaHHbIX NPOLECCOB B HOBBIX
OTPacNAX MPOMbILINIEHHOCTH, Fae paHee Takoe 0bopyaoBaHMe He NPUMEHANOCH UAK UCMOAb30BaN0Ch:
OrpaHMYEeHHO. :
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JNeKTpoAMNaNM3 B MOJIOYHOM NPOMBbILLIEHHOCTMW.

3a nocneaHne NoATopa AECATUNETUA SNEKTPOAMANN3 OKOHYATENIbHO YTBEPAM/ CBOM NO3ULUK B MOSIOYHOM npo:vu;r "ocm, B
4aCTHOCTM — LIMPOKO UCNONb3YeTCcA Npu AeMUHepann3aLMn MOJIOYHOMN CbIBOPOTKMN: AECATKM 3aBOA0B OCHALLEHbl = \
3N1eKTpoAnann3HbIM 060pya0BaHMEM, NOCTAaBASEMbIM HECKONbKMMU NPOU3BOAUTENAMM. "' . :
Ona 3A0 MembpaHuHec TexHonornoc J1T 3STOT PbIHOK ABASIETCA AOCTATOYHO HOBbIM. TEM HE MEHEE, pe3yanaTb|;’ {o]¢)
MHOTOYMC/IEHHbIX IKCMEPUMEHTA/IbHBIX 1 OMbITHO-MPOMBbIL/IEHHbIX PABOT Ha KMUC/bIX M CNAAKMX CbIBOPOTKAX € Pas
KoHUeHTpauuammn CB, ocyulectsiieHne KOTopbiX Havanocb ¢ 2016 r. u KOTopble NPOAO/IKAOTCA B HAcTOsALLEee BPEMS
BeCbMa 0b6HaaeXMBaoLWMmMM. 3TO NO3BONIO0 ONPEeAeNUTb HanpaBAeHNs COBCTBEHHOIO NOCAeAyOLEro passmm“
COBEPLLUEHCTBOBAHUA TEXHOIOMMI MO NepepaboTke CbIBOPOTKM, a TaKKe co34aTb HOBOE NOKO/IEHME annapaTHOro o e
3TUX Lenen.
B Hawem BUAEHWM NEepPCNeKTUBHbIE HAaNPaBAEHMA BbIMAAAT cheayowmnm obpasom:
1. KoMNaeKCcHbIM NOAX0A4, K TEXHONOIMMM nepepaboTKU CbiIBOPOTKM. TS
MonyyeHMe OCHOBHOIO NPOAYKTA AOIXKHO COMPOBOXAATLCA NPON3BOACTBOM MOMYTHbIX NOAE3HbIX U KOMMEPYECKM LEHHbIX
NPOAYKTOB: CONeM KNCAOT (B YaCTHOCTM — MOJIOYHOM) U pocdaToB, C OAHOBPEMEHHbBIM BO3BPATOM B TEXHOOTMYECKUIN LIUKA
OCHOBHOIo 06bema noTpebnaemoit BoApl, YTO B KOHEYHOM CUYETE BedeT K CHUXKeHUIo cbpacbiBaeMoro KoamM4ecTBa o6pa3y
CONEBbIX KOHLLEHTPATOB M MOBbIWAET 3KONOMMYHOCTb NpoLecca. ’?
2. Knaccmyeckmn 3nekTpoamanms, B OCHOBHOM I'IpMMEHﬂeMbIVI B HACTOALLEE BPeMs, He ucyepnaa cBoum BOSMO cm ;5’
B yacTHOCTK, onpaBAaHHbIM ABAAETCA Nepexos Ha “Tennbin” npouecc AeMUHEPanM3aLnmn B LLEeNAX NOBbILWEH 15 y 3ddeKTn
cobcTBeHHO anekTpoamanmsa. LenecoobpasHoit npeacrasnsetca nepepaboTtka 6osee KOHUEHTPMPOBaHHbIX CTBOp ,
4YTO NO3BO/INT (@) CHU3UTb PaACcXobl HA TPAHCNOPTUPOBKY M3 pacyeTa Ha KOHEYHbI NPoAayKT, (6) yMeHbLWH epr pe
nepexkauymsaHme paboumx pacTBopoB U (B) COKpaTUTL Bpema nepepaboTkn. Bo3MOXHOCTb 6ECKOHTaKTHOR , H,eHTﬂbor
PACKUCNEHUA KMCNOM CbIBOPOTKM (6€3 HenocpeacTBEHHOIO A06aBAEHUSA WEeNoUYM B NPOAYKT) - A0NOAHUT fl"l 9‘
MOBbILEHMA He TONIbKO KayecTBa, HO M 6e30NacHOCTU NPOAYKTA ANA noTpebutens. f _ U\ “‘ \\
TW \ \\\
\

3. BunonApHbIN 3NEKTPOANANN3 OTKPbIBAET HOBblE BO3MOXKHOCTU. be3peareHTHaa nepepaboTka chq
NONHOCTbKO OTKA3aTbCA OT NPUMEHEHUA AONO/IHUTE/IbHbIX PeareHTOB, a TaKXe Ha MecTe NPou3BOAUT
MOWKU pereHepaumoHHble PacTBOPbl U3 COOTBETCTBYIOLWLEN COMMU.
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N3yumB nmeroLwminca npakTUYecknii u 0606LmBe cobcTBEHHbIM ONbIT NO NepepaboTKe pasHbIX TUNOB CbIBOpOTKVI_P [0 uveHeHuem

3/1eKTpoananun3a, cneymannctamm KomnaHmm « MembpaHumHec TexHonormoc J1T» paspaboTaHbl n npe,u,nararoTCHa, JIEHH( Jfl
peann3aunm HeCKONbKO HOBbIX TEXHONOTMYECKMX PeLleHNn, OTIMYAIOWMXCA OT HAXOAALLMXCA B SKCM/IyaTalun cu
NCNONb30BaHMEM 3/IEKTPOAMANN3A, A TaKXKE COOTBETCTBYIOLLEE annapaTHoe 0POPMAEHUE K HUM. '

N\

Be3peareHTHaA TexHonorma ED-EDBM no nepepaboTke KUCNA0M MOJIOYHOM CbIBOPOTKM.
B ocHOBE TEXHONOTUN NEXUT I-(OM6MHaLI,Mﬂ K/1aCCN4eCKoro 1 6VII'IOJ'IﬂpHOI'O 9/1eKTpoanain3a. OCHOBHble OTIWI'«IVI
3A0 «MembpaHunHec TexHonormnoc J/1IT» U NpeanaraeMon K NPOMBbILLNEHHOM peanm3auumn 6espeareHTHON TeXHOAOM

-Mpouecc agemnHepanmsaumm n Koppekummn pH KMCNoM CbIBOPOTKM NPOUCXOANT 6€3 NCNO/Ib30BaHMA AONOAHUTENbH ~'::;.\

-NepepaboTka BO3MOXKHA B MPOTOYHOM (OAHOMPOXOAHOM) PEXUME, C MUHUMA/IbHbIM BPEMEHEM HAXOXKAEHUS CbIBOPOTKN E

Ly —
e

TEXHO/NIOTUYECKOMN cxeme. e S
Tpouecc nepepaboTkM KMCNOMN CbIBOPOTKM NPOBOAUTCS NPU HU3KUX 3HAYEHMA pH, YTO 3HAYMUTEIbHO COKPALLLAET NoTepu O€ “
BblMNaJeHMe B BUAE OTNIOXKEHNM Ha membpaHax 1, COOTBETCTBEHHO, YBE/IMYMBAET MEXKPEreHepaLMOHHbIA Nepuo,

aNeKTpoMmeMbpaHHOM YacTu 1 06LWMI CPOK cNyKbbl 06opyaoBaHUA. [
/

-ObecneveHne pabotocnocobHoCTM/0bCNYKMBAHNA NpeasiaraeMoli TEXHO/IOTMK He TpebyeT VICI'IOI'IbSOBaHMFl} HauUTE bH
KO/INYECTBA XMMMUYECKUX PEAreHTOB: LWEeN0Yb U KUCA0Ta UCMOoNb3YoTCA Anwwb ana CIP-moliku O60py,£|,OBaHVIFI A" f

-Tpebyemble ana CIP-moliku peareHTbl MOTyT NPOM3BOAUTLCA Ha TOM e TEXHONOTMYECKOM o6opyp,03aHM / ’COOTB C
COMM 1 YncTon/obecconeHHomn Boabl, 6€3 3aKyNKM y CTOPOHHMUX MOCTaBLLMKOB.

-3HaUUTE/IbHO CHUXKAETCA 06bem 06Pa3YOLMXCA KOHLEHTPATOB, NOA/IEKALLMX YTUAN3ALMMU: PACYETHO =
CONIEBOTO KOHUEHTpaTa Ha 5-6 TOHH Nosy4yaemour NPoAyKUMN. "

-Obpasyrowmiica B npouecce nepepaboTKM KUCAbI KOHUEHTPAT npeacTasaset coboi BOAHbIM PacTBO
KOTOPbIA MOXET C/YXKUTb UCXOAHbIM CblpbeM AJ1A NOJIYYEHUA LIEEHHbIX XMMUYECKUX NPOAYKTOB. 1
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BeckoHTakTHasA TexHonorna ED-EDCA no nepepaboTke KMCA0M MOJIOYHOM CbIBOPOTKMW. .
B ocHOBE TEXHO/IOMUM NEKUT KNACCUYECKUIN INEKTPOAMANN3 C KOMOMHUPOBAHHbLIM annapaTHbIM o6ecr|equl4e'

<, 7 .
ABYX 1 TPEXTPaKTHble COOPKM MeMBpaHHbIX NAaKETOB C UCMO/Ib30BaHNEM MOHOMOAAPHbLIX MONYTOMOreHHbIX MEMOP

OCHOBHble OT/INYNA BeCKOHTaKTHOM TexHonornu ED-EDCA oT HaxoAaLWwmMXcs B SKCN/lyaTaluMnm CUCTEM C UCMOA _~\-
&
KN1aCCMYECKOro 3/1eKTpoaAnaNmn3a: e

- OLLIM \
\

A\

-NepepaboTka NnpoayKTa BeAeTcA B NPOTOYHOM (O4HOMNPOXOAHOM) pexmMme, C MUHUMAAbHbIM BPpeMEHEM HaXo
CbIBOPOTKM B TEXHO/IOTMYECKOM CXEME. k

-Mpouecc KOPPEKTUPOBKM PH KUCN0M CbIBOPOTKMU MPOUCXOAMT C MCMOJIb30BaHMEM TPAAULMOHHbIX peareHToB, HO €
HenocpeacTBEHHOIO A06aBNAEHUA WENOUM B MPOAYKT.

-bonbluas yacTb BpemeHu npouecca 06ecconmBaHmA KUCNOM CbIBOPOTKM BeAETCA NPU HU3KUX 3HaYeHua pH.

—

-CHUXKaeTca 06bem 06pasyoLMXCA KOHLEHTPATOB, NoANEXKALIMX YTUAN3ALMN: PACYETHO - 1 TOHHA CO1IEBOro KOH
2-3 TOHHbI NONY4aeMOM NPOAYKLUMUN.

TexHonorma ED-T nepepaboTKM KOHLEHTPATOB CbIBOPOTOUHbIX HENKOB.
B ocHOBE TEXHONOTUWN NEXKUT KNACCUYECKUN 9/1eKTPoAnNanuns3 C 3}'IEKTpOMEM6paHHbIMM annapatamu cneu,mam;
OcHoBHble 0TAnYKNA TexHonornm ED-T oT HaxoA4ALMXCA B SKCMNyaTaLUM CUCTEM C UCNOIb30BAHMEM KNaCCUYEC

3/1eKTpoananunsa: 4 y
7/
-NepepaboTKka NnpoayKTa ¢ KoHueHTpaumen CB 40% Benetca 6e3 pazbaBneHums, npyu NoaaepKUBaeMON T epatyp
pactBopoB 50-55°C, B npoTo4YHOM (0AHONPOXOAHOM) peXMME, C MUHMMA/IbHbIM BPEMEHEM Haxom,u,e ‘ p,u, Ta
'

TEXHONOIMYECKON Cxeme. o

o ]
-OneKkTpomembpaHHbIe annapaTbl B TEXHOOTMYECKOM CXeMe MOTYT YCTaHaBANBaTbcA B 3 cTyneHu (0
MCNONb30BaHUA MPOMEKYTOUYHbIX EMKOCTEN U AONONHUTENbHbIX HACOCOB. i
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Mpemyuiectsa N HeAOCTaTKM.

OueBMAHbIMX NPEMMYLLECTBAMU NpeasaraeMblX TEXHOJIOTUYECKUX PELLUEHUIN ABNAOTCA:
-0OCTUXKEHME KayecTBa nonydyaemon npoaykumm D90+ (B T.4. — M3 KUCAbIX CbIBOPOTOK);
-COKpaleHune notepb CB npun gemuHepanmsaunm ntoboro Tmna CbiBOPOTKY;
-NPOTOYHbIN (04HOMNPOXOAHOM) pexXnm nepepaboTkn NPOAYKTOB;

-He3HaynTeNbHOe BpemMsa npebbiBaHMA pabounx pacTBOPOB B TEXHOOTMYECKOM CXEME; ;
-OTCYTCTBME NPAMOrO KOHTaKTa MCMNOJIb3yeMbIX PEAreHTOB C MPOAYKTOM W/ MOMHbIN OTKA3 OT UX MPUMEHEHUA;
-BO3MOXXHOCTb MPOBEAEHNA NpoLecca AemMuHepanmsaumm 6es pasbaBneHmAa NCXOQHOM CbIBOPOTKM; N
-paboTa ¢ pacTBOpaMM MMEOLLMMWN MOBbILEHHYIO TEMMNEPaTYpY;

-nogaya paboymx NOTOKOB NepepabaTbiBaeMOro NpPoAyKTa M KOHLEHTPATa B 3/1eKTPOMeMbpaHHble annapaTtbl B perlgm ~7
«MPAMOTO MPOTUBOTOKA», YTO CYLLECTBEHHO BAMAET HA 3QPEKTUBHOCTb NPOLLECCA INEKTPOAMAIN3A. )

K cylLecTBeHHbIM HeloCTaTKaM MOXHO OTHECTU A0CTaTOYHO BbICOKYIO LieHY Ha bunonspHbie memMbpaHbl npuemnemoro
KaQ4yecTBa, YTO yBeM4YMBaeT 06y CTOMMOCTb 060pyA0BaHMA. /
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Hacroawan nHpopmauma npeacrasneHa 2 mapta 2018 r. Ha KoHbepeHumn « MEMBPAHHbIE TEXHO/IOTM B MOJIOMHOW MPOMBbILLIEHHOCTM: COB
MPAKTUYECKOIO BHEAPEHWA», npoBoamBLLEcA B pamKax 16-o MekaAyHapoaHOM BbiCTaBKM «Mo0YHasA U MACHaA MHAYCTpUA» 27 deBpana-2 mapTra




