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IlepcieKTHUBHBIM METOAOM JEMHUHEPAIU3ANUU PACTBOPOB AMUHOKHUCIIOT SBJIAETCS JIEKTPOANAIN3 C
MOHOOOMEHHBIMH MeMOpaHamu. Llens naHHOH pabOTHI — yCTAaHOBIICHHWE BIMSHHUS HPUPOIBI MHHEPATBbHBIX
npuMecei Ha 3(pHEeKTHBHOCTh MX U3BICUCHUS U3 PACTBOPOB IE€TEPONUKINICCKON aMHUHOKHCIIOTHI — IIPOIMHA
(Pro), a Taxxe Ha TIOTEpPH MPOAYKTa B MpoIlecce dEKTpOMEeMOpaHHOTO obeccomBanus. B 3amaun paObOThI
BXOJUT M3yYCHHNE MAcCCOIEPEHOCA MPOJIMHA Yepe3 reTepOreHHbIe HOHOOOMEHHBIE MEMOPaHbI IIPU 3IIEKTPO-
JMaIn3e eT0 WHANBHYaIbHOTO BOJHOTO pacTBopa. [Toka3aHo, 4TO MOTOK reTepOLUKINIECKONH aMUHOKHUCIIO-
TBHI M3 MH/IMBUJIyaJbHOTO pacTBopa Oouiblile yepe3 KaTHoHOooOMeHHYI0 MeMOpany MK-40, yem uepe3 aHno-
HooOMeHHYI0 MA-41. Benuuuna npenensHoro audy3MOHHOTO TOKa Takke Bble it MemOpansl MK-40, a
(opma 3aBHCHUMOCTH IMOTOKa IIPOJIMHA OT IUIOTHOCTH TOKa SIBJISAETCS TPAJUIMOHHON Uil aM(OJIUTOB IPH
JNEKTpoaNaIn3e. B MccieoBaHuK CMEIIaHHBIX PACTBOPOB aMHUHOKHCIOTHI M MHHEPAIBLHOW COJM BBISBICH
KOHKYPEHTHBIH TPaHCIIOPT MHUHEPAIBHBIX MOHOB Yepe3 HOHOOOMEHHBIE MEMOpPAaHBI, MPUBOJIAIINNA K CHUKE-
HUIO MaccolepeHoca Pro mo cpaBHEHMIO ¢ HHANBUAYaIbHBIM PacTBOpoM. OTMEUCHO, YTO 3HAYEHHS ITOTOKOB
JAHHOM TeTepOIUKIMYECKOH aMHHOKHCIIOTH depe3 MeMOpany MA-41 B IpPHUCYTCTBHH Pa3lAYHBIX MHHE-
PaIBbHBIX HOHOB B MHTEHCHBHOM TOKOBOM PEXHMME yBETMUMBAIOTCA B mocnenosarenbHocth: CI<NO3<SO4%.
BoisiBneHa cienyromast KOppesinus Ul UCCIEAYEMBIX CHCTEM: OOJbIIel MOJBIKHOCTH HOHA B (paze mMeM-
OpaHBI COOTBETCTBYIOT OONBIINE 3HAUYEHHS €TO0 MOTOKOB. KpoMe TOro, moTOKM reTeponuKINIecKOd aMuHO-
KUCIOTH 4yepe3 MemOpany MK-40 Bo3pacTaioT B KOPpENSIMU C YBETHUCHUEM SHEPTUH THAPATALNH MOJIO-
JKUTEJILHO THAPATUPOBAHHOTO KaTHOHA HEOPraHUYECKOTo dsekTpoiura. ONeHKa napaMeTpoB JAeMHHEpan-
3aliH — CTereHn 00ecCOIMBaHusl U IOTEPh aMUHOKHCIIOTHI 1T0Ka3aja, 4TO CPEAr MCCIICAOBaHHBIX PACTBOPOB
B OJIMHAKOBBIX JKCIIEPUMEHTAIIBHBIX YCJIOBHSAX HauOoliee IMOJHO IMPOIEeCC JeMUHEpaIH3aliul MPOXOAMT B
cHCTeMe NPOJIMH + HUTpAT HAaTpHsl, & HAUMEHBIINE TOTEPH 1IeJIeBOro MPOAYKTa 3a(MKCHPOBAHBI TIPH DJIEK-
TpOJIMain3e B CUCTEME NPOIMH + xjopua ammoHus. s addexkTuBHOrO paszjeneHns: reTepoLrKInIecKoi
AMHWHOKUCJIOTBI U MHHepaﬂbHOﬁ COJIM MCTOJIOM JJICKTpOAMAIN3a HeO6XOZlI/IM YU€T BJIMAHUA TPUPOAbI HOHOB
MHUHEPAIBHOHN COJIH, MX THIPATAINH, IOJBIKHOCTH B (pase HOHOOOMEHHOM MeMOpaHbI U B PacTBOPE.

KaroueBble c10Ba: 311€KTPOIUAIN3, TETEPOLMKINYECKas aMUHOKUCIIOTa, HOHOOOMEHHBIE MeMOpa-
HBI, MaCCOTIEPEHOC.

CTaBJILCT UCCIICAOBAHUC MMPOLECCa NCMHUHC-

BBepeHue

AMMHOKHUCIIOTHI IIUPOKO UCIOJIB3YOTCS
B CEJIbCKOM XO3SMCTBE WM INHUIIEBOM IIPO-
MBIIJIEHHOCTH, a TaK)K€ SIBJIAFOTCS BA’KHBI-
MU COCTABJISIOIIMMU [PU MPOU3BOACTBE
JIEKapCTBEHHBIX cpeacTB. B OGuorexHoo-
TUM aMUHOKHCIIOTHI HEOOXOIUMO OTIEINATh
OT OCTaTKOB IHUTAaTEJIbHOM Cpeapl MOCIe
MUKpPOOHOJIOTUYECKOTO CHHTE3a, IPOBO-
JUTh UX JAEMUHEPAIN3ALUI0, a TAKKE KOH-
neHTpupoBanue. OcoOblii HMHTEpeCc Mpe-

palu3ali PacTBOPOB T€TEPOITUKINIECKUX
AMUHOKHCIIOT, COAEpKAIIUX pa3IuyHbIC
HEOPraHUYECKHe TPHUMECH, BBUIY OTPaHH-
YEHHOCTH CBEJICHUU B JUTEpaType B JaH-
HOM oOmactu. OJHUM W3 TIEPCIIEKTUBHBIX
METOZ0OB  JIEMUHEpAIU3alUK  PACTBOPOB
AMUHOKHCIIOT SIBJISICTCS DJIEKTPOJAHAIIN3 C
MOHOOOMEHHBIMU MeMOpanam [ 1, 2]. Ilens
JTAHHON PabOThl — YCTAHOBJICHUE BIWSHHSI
MPUPOABI MUHEPATBHBIX MpUMece Ha 3¢-
(heKTUBHOCThH WX W3BJICUCHUS W3 PACTBOPOB
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reTepOLUKIMYECKON ~ aMHUHOKUCIOTBI — —
IpOJIMHA, a TAK)KE Ha MOTEPH MPOIYKTa IpU
NIEKTPOJNAITIN3E.

3KCI19pVIMeHTaJ1bHa$I YyacTb

Paznenenrie aMHHOKHMCIOTHI W MHHE-
pPaNBHON CONM B HACTOSIICH paboTe MPOBO-
WA METOJIOM DJIEKTPOJUAIh3a B CEMHU-
CEKIIMOHHOM arapaTre C MCIHOJIb30BaHUEM
YepeayIOIUXCsl TEeTEePOreHHbIX KaTHOHO-
OOMEHHBIX M aHHOHOOOMEHHBIX MeMOpaH
Mapok MK-40 u MA-41 coOTBETCTBEHHO
(mpomsBoacTBo OO0 OXK «lllexnnoazory,
Poccust) (puc. 1). Mcnonb30BaHbl MOJENb-
HBIC PACTBOPBHI TETEPOIUKINYECKONH aMu-
HOKHUCIOTHI TiponuHa (Pro), a Takxke cme-
[IAHHBIE PAcTBOPBI JaHHOTO amdonuTa C
Pa3IUYHBIMU ~ MHUHEpPAIbHBIMU  COJISIMHU:
NaCl, NH4Cl, NaNOs, Na>SOs. Konren-
Tpauust Pro B pacTBopax, MOAEIUPYIOIIMX
o0ecconrBaeMblii pacTBOp IMOCIE MHKPO-
OMOJIOTUYECKOT0 CHHTE3a U MPEJOYUCTKH,
6buta paBHa 0.02M, MuHepanbHO conu —
0.01M. 3nauenus pH Bcex mnomaBaembIxX
cMmecell ObUTM OJIM3KH K M303JIEKTPHUYECKON
tTouke nposiHa (pI=6.30) u cocraBisid OT
5.0 10 5.9.

AHaNM3MpPyemble pacTsopbl
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Puc. 1 Cxema anexkTpoauann3HOro anmnapara ¢
yepenyromumucs katnoHo- (K) u anmonooOMeH-
HBIMH (A) MeMOpanamu, 1-7 — HOMepa CEeKITuit

Fig. 1 A diagram of an electrodialysis cell
with alternating cation- (K) and anion-exchange

(A) membranes, (1-7) section numbers

MUcxoaHbIiA
t pacTeop

f K505

O6cyxaeHue pe3ynbTaToB

B xone nanHo# paboThl IPOBEIEH CpaB-
HUTEJNbHBIN aHAJIN3 TOTOKOB T'€TE€POLIUKIIN-
YEeCKOH aMHUHOKHCIIOTBHI Yepe3 KaTHOHOO0-
MeHHyl0 MeMOpany MK-40 u anmoHo006-
MEHHYI0O MeMOpaHy MA-41 mpu 31eKTpo-
nUali3e WHAUBUAYAIbHOTO PAacTBOpa IMpo-
muHa (Pro) B 3aBHCHMOCTH OT IUIOTHOCTH
ToKa (puc. 2).

BbIsiBIIEH HEIMHEMHBIM XapakTep IOJy-
YEHHBIX 3aBUCHUMOCTEH, OOYCIOBICHHBIN
neiictBueM OapbepHoro dddexra [3] u 3¢-
(dhekTa 00neru€HHOM dIIeKTpoMuUrpamnuu [4].

YCTaHOBIEHO, YTO BENWYHMHA TMPEACIb-
HOM TIJIOTHOCTHU TOKa, oOlpenaessemas Io
MaKCUMyMy, HaOI0JaeMOMY Ha 3aBHCHMO-
CTSIX TIOTOKOB aMHUHOKHUCIJIOTBHI OT IUIOTHO-
CTH TOKa, Oombiue Juis MmemOpansl MK-40,
yeM 11t MA-41. 3HaueHue BETUYUHBI TIpe-
nenbHOW miotHocTh Toka aiad MK-40 co-
crapmwio 0.32 MAcMm?, gt MA-41 —
0.26 MA'cm.

OOHapyXeHO, UYTO 3HAYEHHS IOTOKOB
Pro uepe3 KaTHOHOOOMEHHYIO MeMOpaHy
OoJbIIIe, YeM Yepe3 aHHOHOOOMEHHYIO. DTO
MOET OBITh 00YCJIOBJIEHO T€M, YTO B pac-
TBOpPE KaMmephl JEMOHM3AINH 3JIEKTPOIHra-
JTU3HOTO ammapara 3HadeHue pH cocraris-
eT 5.5, u J0JII aMHUHOKHCIOTHI B (opme

11

10 4

J101, moapem? ¢t

Puc.2 3aBucumMocTh MOTOKOB aMUHO-
KHCJIOTHI uepe3 MeMOpany: 1 — MK-40,
2 —MA-41 oT IJIOTHOCTH TOKA TPH DJICK-
Tpoaunanuse pactBopa Pro (0.02M)
Fig. 2 Dependence of amino acid fluxes
passing through the membrane: (1) MK-40,
(2) MA-41 on the current density in the
electrodialysis of a Pro solution (0.02M)
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Puc. 3. 3aBUCUMOCTH TOTOKOB aMUHOKHC-
JIOTHI Yepe3 Mmembpany: 1 — MK-40,

2 —MA-41 oT JIOTHOCTHU TOKA MPU HIIEK-
Tpoguanuse pacreopa Pro (0.02M) + NaCl
(0.01 M)

Fig. 3 Dependence of amino acid fluxes
passing through the membrane:
1 — MK-40, 2 — MA-41 on the current densi-
ty in the electrodialysis of a solution of Pro
(0.02 M) + NaCl (0.01 M)

KaTHOHA B UCCIIEyEeMOM JlMana3oHe 3Haue-
HUM IUIOTHOCTH TOKa Ooumbmie monu Pro
B popme anmona (3.1:10* u 7.9-10° coot-
BETCTBEHHO).

Pacuer nonu MOHHBIX (OPM AMHHOKHC-
J0ThI mpoBomIics ¢ yuétom pH pactBopa, a
Takke 3HaueHud pK amuHOKMCHOTHL. B
pacTBope KaMmephl IEMOHHU3AIUU 3IJIEKTPO-
JIUMAIN3HOrO anmnapara 3Hauenue pH Bapbu-
poBasiock oT 5.5 mo 5.9. B uccienyemom
JIMara3oHe 3Ha4YeHUN TUIOTHOCTH TOKa OIS
aMUHOKHUCJIOTHI B (popMe KaTHOHA MU3MEHS-
nack B quamazone 3.1-10% — 1.2:10™, a mons
aHMOHOB TponuHa — oT 7.9-10° 10 2.0-10°
COOTBETCTBEHHO.

Kpome TOro, ogHoil u3 NpUYUH BbHISB-
JICHHOW OCOOCHHOCTH MacCOIepeHoca aMu-
HOKHCIIOTBI MOKeT ObITh Ooubmiass auddy-
3MOHHAsT  MPOHUIIAEMOCTh  MeMOpaHbl
MK-40 B cpaBuenunu ¢ MA-41.

CpaBnaenue Tpancnopta Pro uepe3 mem-
opansl MK-40 1 MA-41 B 3aBUCHMOCTH OT
IJIOTHOCTH TOKAa TPOBEIECHO TaKXe IIpH
3EKTPOANANIN3E PACTBOPA aAMUHOKHUCIIOTHI
B CMECH C XJIOPHJIOM HATpus (puc. 3).

OTMmedaeTcss MeHee SIPKO BBIPAKEHHBIMH,
YeM B ClIy4yae ¢ MHAMBUAYaJbHBIM PacTBO-
pOM, HEIWMHEWHBIM XapakTep 3aBUCHUMOCTH
noroka Pro or miotHocTH TOKa. B mHTEH-
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Puc. 4. 3aBUCUMOCTH TOTOKOB aMUHOKHC-
70THI uepe3 memopany MK-40 ot mmoTHO-
CTH TOKA TIPH JICKTPOAUATIH3E:

1 — pactBopa Pro (0.02M), 2 — pactBopa Pro
(0.02M) + NaCl (0.01 M)

Fig. 4 Dependence of amino acid
fluxespassing through the MK-40 mem-
brane on the current density in the electrodi-
alysis of: 1 — Pro solution (0.02 M), 2 — Pro
solution (0.02 M) + NaCl (0.01 M)

CUBHOM TOKOBOM pEXHMe HabIoaaeTcs
Oonpiuii MaccomepeHoc Pro depe3 mewm-
opany MK-40, yvem uepe3 MA-41. CpaBHu-
TEJIBHBI aHAJIN3 MOTOKOB Pro w3 mHauBH-
IYaJIbHOTO U CMEIIAHHOTO PacTBOPOB Yepe3
MOHOOOMEHHBIE MEeMOpaHbI TOKa3all HaJlk-
Yyye KOHKYPEHTHOTO TpPaHCIOPTa HOHOB
MUHEPAJILHOM COJIM, COMPOBOXKIAIOLIETOCS
CHIDKCHHEM TIOTOKOB Pro B TIpHCYTCTBUH
MOHOB HEOpraHMYecKoro anekTposnurta. Ha
puc. 4 moKa3aHbl MOJTYYCHHBIE 3aBUCHUMO-
ctu notokoB Pro uepe3 memOpany MK-40
W3 WHIWBUIYaIbHOTO W CMEIIAHHOTO pac-
TBOPOB OT IJIOTHOCTH TOKA.

OpnHoit u3 3a7a4 paboThI CTANI0 UCCIIENO-
BaHUE [Ipoliecca JAeMHHepaIu3aluu pac-
TBOpa Pro, coxepxaiiero pasnuyHble MU-
HEpaJbHbIE COJM, METOAOM 3JIEKTPOIUAIIN-
3a. Ha 3aBHCHMOCTSIX MOTOKOB aMHHOKHC-
JIOTBHI Yepe3 MOHOOOMEHHBIE MEMOpaHBbI OT
IUIOTHOCTH TOKAa TIPU  DICKTPOAUAIN3E
CMeIlIaHHBbIX pacTBOpoB Pro ¢ Heopranuue-
CKHMHU COJISIMH HAOIIOJIAeTCsl MaKCUMYM,
KOTOpBI  COOTBETCTBYET  IMpeleIbHOMY
TiQPy3MOHHOMY TOKYy. 3aTeM TOTOKH
CHIDKAIOTCS BCIIEACTBUE AEMCTBUS Oapbep-
Horo >ddexra. [Ipu ganpHelimem yBeanye-
HUU MJIOTHOCTH TOKa JeicTBUE OaphepHOTO
spdexTa cMmeHsieTcs aeiicTBueM s(dexTa
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Puc. 5. 3aBucumocts notokoB Pro
gepe3 MeMOpany MK-40 ot mIoTHOCTH TOKa
B pucytcTBur HOHOB: 1 —Na', 2 — NH4" -
MPU DJICKTPOTHATTU3E PACTBOPA AMUHOKHC-
JI0Ta — MUHEpaJIbHAsI COJTh
Fig. 5 Dependence of Pro fluxes passing
through the MK-40 membrane on the current
density in the presence of ions: 1 — Na*, 2 —
NH4* " in the electrodialysis of an amino acid
— mineral salt solution

00JIETYEHHON AJIEKTPOMUTPAITUU — SIBJICHUS
YBEJIMUEHUSI TIOTOKOB amMQoIuTa M3-3a €ro
CONPSKEHHOTO TPAHCIOpPTa C MPOAYKTaMHU
JUCCOITMAIIMN PACTBOPUTENS — BOJIBI.
Heo0xomuMo OTMETHTH, YTO OOIBIINX
3HAYEHUM JOCTUralT MOTOKM Pro uyepes
MK-40 B npucyrcTBun KatuoHoB Na', uem
B mpucyTcTBUM KathoHoB NH4' Bo BCem
JIana30He HCCIENYEMbIX 3HAYEHUW IUIOT-
HOCTH TOKa (puc. 5). C yBenu4eHHEM dHEp-
TMU THUApATalid KaTUOHOB [5] oTMedaroTcst
OOJIBIIINE TIOTOKH aMUHOKHCIIOTBL. JTO CBS-
3aHO C YBEJIIMYEHHEM KoJinuecTBa Pro, BXo-
JSIIETO B THIPATHYIO O0OJIOYKY KAaTHOHOB
MHUHEPAIBHON COJIM U MEPEHOCUMOr0 C HHU-
MU Yepe3 KaTHOHOOOMEHHYI0O MeMOpaHy.
[Ipn uccregoBaHUM 3aBUCHUMOCTH Mac-
COMEPEHOCa KATUOHOB MUHEPAIbHBIX COJIEH
OT TUIOTHOCTH TOKa MO>XHO OTMETHTb, 4YTO
notoku uoHoB NH4™ mocturaror Goabmmx
3HAa4eHuH, 4yeM i1 noHoB Na'. OTMeueHo,
YTO MOJYYEHHbIE 3HAYEHUS MOTOKOB KOp-
pENUPYIOT KaK C MOABUKHOCTHIO MOHOB B
pacTtBope, Tak U MOJBM)KHOCTbIO MOHOB B
meMmOpane MK-40. Kak n3BecTHO, TOABUXK-
HOCTh KaTHOHOB Na' MeHbIle, 4eM KaTHO-
HoB NH4" [6]. Cunexyer Takke OTMETHThH
HEOOJBIIOE pazNuyre B 3aBUCHUMOCTSAX pH
CEKIIMU 00E€CCOMMBaHMs OT IJIOTHOCTH TOKa

e o
S - N

J-10'°, yoaprem? ¢l
th & -1 W v

=3

i, MA-cMm?

W

0 1 2 3
Puc. 6. 3aBucumocTs noTokoB Pro
gepe3 MmeMOpany MA-41 oT TUIOTHOCTH TOKa
B TIPUCYTCTBUU MUHEPATbHBIX HOHOB:

1 - CI', 2 - NOy’, 3 — SO4* npu sekTpoaua-
JIM3€ pacTBOpa aMUHOKHUCIIOTA — MHHEPAITb-
Hasl COJb

Fig. 6. Dependence of Pro fluxes passing
through the MA-41 membrane on the current
density in the presence of mineral ions:

1 —CI, 2 = NOs, 3 — SO4* in the electrodial-
ysis of an amino acid — mineral salt solution

IPU  2JEKTPOJUANIN3E PACTBOPOB, COMEP-
KAIUX XIJIOPHU HATPHUS U XIJIOPHT aMMOHHUSL.
Tak kKak XJI0pHUJ aMMOHHUSI SIBJIETCS COJbIO,
[IOABEPraroIecs TUAPOIIN3Y, 3HaueHue pH
HCXOJHOTO CMEIIAaHHOTO pacTBOpa He-
CKOJIbKO HIKE, OJHAKo M3-3a OydepHOro
NEeUCTBUS AMUHOKHCIIOTBl M CHMDKEHUS CO-
Jep>KaHusl HOHOB aMMOHHUSI B CEKIH 00ec-
COJIMBAHUSA C POCTOM IUIOTHOCTH TOKa 3Ha-
YUTENbHBIX pa3Nnyuid 3aBucumocteit pH — 1
11 IBYX COJIel He HaOo1aeTcs.

Jlns u3ydeHuss ocoObeHHOCTel mporiecca
o0eccoylnBaHUsl TeTEPOLUKINYECKON amu-
HOKHCIIOTHI OBUIM PacCMOTPEHBI TAKXKE 3a-
BUCUMOCTH NOTOKOB Pro uepe3 aHMOHO00-
MeHHYI0 MeMOpany MA-41 oT mIoTHOCTH
TOKa B IPUCYTCTBHM HCCIEAYEMbIX aHHO-
HOB MUHEPaIbHBIX coei (puc. 6).

3HauMMoOe pas3lIuyhe B MAacCONEpeHoce
AMHMHOKUCIIOTHI B MPUCYTCTBUU PAa3JIMYHbBIX
aHMOHOB MUHEPAJILHOW COJIM BBISBIISAETCS B
MHTEHCUBHOM TOKOBOM pekuMe. [Ipu 3tom
notoku Pro yBenmmumBarorcs B pAfdy:
CI'<NO3<SO4*. TIoTOKH aMHHOKHCIOTHI B
npucyrctBud  aHnoHoB Cl° nmocruraror
HAaMMEHBUINX 3HAYCHHUH, YTO MOXXKHO O0B-
SCHUTh HauOoJjiee SIPKO BBIPA)KEHHBIM KOH-
KYpPEHTHBIM TpaHCIOpTOM Pro m aHMOHOB
Cl'. Hamnume B cucTeMe JBYX3apsIHBIX
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Tabmuma 1. 3HaueHHs KOJMYECTBEHHBIX XapaKTEPUCTHK Hpoliecca JAEMHHEPATU3aliul pacTBO-
POB aMUHOKHCIIOTA - MUHEPAIbHAS COJIb METOJIOM DJIEKTPOIUAIN3A TIPH =3 MA-cM?

Table 1. Values of quantitative characteristics of the demineralisation process of an amino acid
— mineral salt solutions by electrodialysis at i=3 mA cm

XapaKTeprucTHKa Pro +NaCl Pro +NaNO; Pro +Na,SO;4 Pro +NH4Cl
O max 92.5 93.4 78.3 92.9
Linax 10.3 10.7 11.7 9.60

annoHoB SO4> B HaUMeHbIIEH CTeneHu
OTPaHUYUBAET TPAHCIOPT AMUHOKHCIIOTHI.

B pabore mpoBeneHo cpaBHEHHE MOTO-
KOB AaHMOHOB pAa3JIMYHBIX MHHEPATbHBIX
CoJIel uepe3 aHMOHOOOMEHHYIO MeMOpaHy
B npucyrcteuu Pro. MccnenoBanue macco-
IIEPEHOCAa aHMOHOB MHUHEPAIbHBIX COJIEU B
3aMpeAeabHbIX YCIOBHSX 3JIEKTPOAHATIN3A
MIOKAa3aJI0, YTO IMOTOKU UCCIIENYEMBIX aHUO-
HOB 4epe3 MeMOpany MA-41 ysenuuusa-
totcs B pagy: SO42” < ClI" < NOs ~ u koppe-
JUPYIOT C BEJIMYUHAMH TOJBHKHOCTU JIaH-
HBIX MOHOB B (haze uccienyemMoil aHMOHO-
00MeHHOUW MeMOpaHbI, OJJHAKO HE COOTBET-
CTBYIOT psAy IOABUXHOCTH B pacTBOpE,
KOTOpast U3MEHSETCS CIEAYIOUMM 00pa3oM:
NO3 < Cl'< SO4* [6].

[Ipu mManbix TOKax HAOMIOMAETCS JIMHEH-
Hasl 3aBHCUMOCTbh ITOTOKOB aHHMOHOB MHHE-
pajIbHOM COJIM OT ILNIOTHOCTH TOKAa. B HH-
TEHCUBHOM TOKOBOM pPEXHUME (PUKCUPYETCS
YMEHBIIEHUE YIJIa HAKJIOHA KPHUBBIX, YTO
CBA3aHO C YMEHBIICHHEM KOHIICHTPALUH
MOHOB MUHEPAJIBHOW COJIM Y MOBEPXHOCTH
MeMOpaH B Kamepe 00eCCOIMBaHUs U yd4a-
CTHEM B MaccollepeHoce 00pa3yroumxcs
MPOJYKTOB JUCCOLIMAIINYU BOJBI.

C menpio BBISBICHHUA Haubojee OITH-
MaJbHBIX YCJIOBHI IPOBEICHHUS pa3/ieiICHUs
Pro u mMuHepanabHOH coim ObLTH paccuuTa-
Hbl OCHOBHBIE ITapaMeTphl MpOLEcca JIIEK-
TPOAUAIN3HON AEMUHEpAIN3alMK pacTBOpa
AMUHOKHCIIOTBI: [OTEPH aMHUHOKHUCIIOTHI
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Demineralization of heterocyclic amino acid solutions
by an electromembrane method
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Electrodialysis with ion-exchange membranes is a promising method for the demineralization of
amino acid solutions. The aim of this work is to establish the effect of the nature of mineral impurities on the
efficiency of their extraction from solutions of a heterocyclic amino acid, proline (Pro), as well as on the
losses of the product in the process of electromembrane desalination. Among the objectives of the research
was to study proline mass transfer through heterogeneous ion-exchange membranes in the electrodialysis of
its individual aqueous solution. It was shown that the flux of the heterocyclic amino acid from the individual
solution through the MK-40 cation-exchange membrane was heavier than through the MA-41 anion-
exchange membrane. The value of the diffusion-limited current was also higher for the MK-40 membrane,
and the form of the dependence of the proline flux on the current density was conventional for the electrodi-
alysis of ampholytes. The study of mixed solutions of an amino acid and a mineral salt revealed a competi-
tive transport of mineral ions through ion-exchange membranes leading to a decrease in the mass transfer of
Pro as compared with the individual solution. It was noted that the values of the fluxes of the given heterocy-
clic amino acid passing through the MA-41 membrane in the presence of various mineral ions at high current
density increased in the sequence: CI' < NOs < SO4*. The following correlation was revealed for the studied
systems: the higher ion mobility in the membrane phase corresponds to higher values of its fluxes. In addi-
tion, the fluxes of a heterocyclic amino acid through the MK-40 membrane increase in correlation with an
increase in the hydration energy of the positively hydrated cation of an inorganic electrolyte. The estimeted
demineralization parameters (the degree of desalination and amino acid losses) showed that among the stud-
ied solutions the process of demineralization conducted under the same experimental conditions was most
evident in the proline + sodium nitrate system, and the smallest losses of the target product were recorded in
the electrodialysis in the proline + ammonium chloride system. The effective separation of a heterocyclic
amino acid and a mineral salt by the method of electrodialysis requires taking into account the influence of
the nature of mineral salt ions, their hydration, and mobility in the phase of the ion-exchange membrane and
in the solution.

Keywords: electrodialysis, heterocyclic amino acid, ion-exchange membranes, mass transfer.
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