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EpoMrekcuHy, WO MICTUTb AK CTPYKTYPHUA KOMNOHEHT
nonisiHinxnopua, sx anacdikatop - gubytundra-
naT, ernekTpo4oakTheHy pedoBuHy Ta crabinisatop
noTeHLUiany TBEpAOro KOHTAKTY, $ika BiApPI3HAETLCHA
THM, WO AK ENEeKTPOAOAKTUBHY PEeq0BMHY MICTUTh
ioHHI acoujaT kaTiony Bpomrekcuny 3 aHioHamu ¢o-
cchopHoBOnbthpamosol kucnoTy, a six crabBinisatop
NoTeHLiany TBepaaro KOHTAKTY - konoigHe cpibno

Npu  HAacTynHoMy  CRIBBIQHOWEHHI  KOMNOHEHTIB
(Mac%): .
nonisiHinxnopua 33,0-38,0
avbytunthtanar 52,0-63,0

iOHHI acouiaTi KaTioHy GPOMrekcuHy
3 aHioHaMu chocopHosonbdpamo-
BOT KNCROTH 5,0-6,0
cpibno konoighe (konapron) 1,0-1,2

Bunaxia BigHoCUTLECR A0 XiMiko-thapmaueBTUMHO!
ranyai, a came A0 3acobis NOTEHUWIOMETPHYHOIG KQH-
TPONIO PiAKKX CEpenoBULLl HA BMICT B HUX iCHiB Bpom-
FeKCMHy, Ta MOXe 3HaATH 3aCTOCYBAHHA B MEAULMHI,
B thapMaueBTMMHOMY Ta TOKCHKONOMYHOMY AHanisi.

MeTop iOHOMETPW 3 BUKOPMCTAHHAM iQHOCEeNek-
THEHWX ENEKTPOAIs OCTAHHIM YACOM LUWPOKO BUKOPK-
CTOBYETbCA AN/ .aHanizy nixapcekux jacobis AK He-
OPrakiyHOY, Tak i opraniyHol npupoau. loHOMETpIRA, AK
MEeTOL, NOTEHUIOMETPUYHOrO aHanily, A03BOMNAE BEC-
TW aHanis no giaionariMHO aKTUBHIA YacTHHI Monekyn
NiKapcbKol pevoBwHM, He noTpebye aacTocyBaHHA
oBnagHaHHA, ke ROPOro KOLWTYE, XapaKTepuayeThcH
NpOCTOTON BMKOHAHHA aHanisy Ta ekcnpecHicrio. B
AOCTYNHWUX Ham axepenax iMdopMaui BiacyTHi gaHi
npo iCRYB2HHS iQHOCENEKTMBHOrO eNneKTposa ANA
BU3HABYEHHA KOHUEHTPALT iOHIB GPOMIEKCHHY, IO He
AO3BONAE BUKOPWCTOBYBATH METOR IOHOMETPIT AnA
KiNbKICHOTO aHanisy GpoMrexkcuHy.

Bigomuid cknag membpaHu TEEPAOKOHTAKTHOID
IDHOCENEKTMBHOIO ENEKTPoAY ANR BU3HAYEHHR KOH-
LUenTpauli ioHiB metoknonpamiay [OexnapatiitHni
naredr YxpaiHy Ha awHaxig Ne32335A. MIK 6GOtN
27/30, 3 NeS9042018, sasen. 09.04.99, ony6n.
15.12.2000. Bion. Ne7 - [l]. MemGpana micTute noni-
BiHINXNOPWA AK CTPYKTYRYHOMUA KOMNOHEHT, AubyTu-

noTanat Ak nnacTugikaTop, eneKTPoSOaKkTUBHY pe-
HOBMHY 3 BMICTOM  MeTaknonpamigy, Byrinns
aKTMBOBaHe AK cTabinisaTtop TRepAoro KOHTaKTy.
MpoTe eigoma MembpaHa Mae HEQOCTATHLO BM-
COKi TEXHIMHI XapaKTEePUCTHKM: BiAHOCHO BENUKUA Yac
Bigryky (25cek npu MiHiMansHiR KoHLeHTpaUil aocni-
xyBaHoro npenapaty 1,0.10° M) Ta nvegoctatio
cTabinbHicTe noTeHuiany {(3a TvxaeHe 1,6-2,0mB).
3aanayeHa membpaHa He moxe DyTu BUKOpMCTaHA
ONA BUSHAYEHHS KOHUEHTpauiT ioHie Bpomrexcuny.
JasaaHHR BUHAXOAY NONArac y CTBOPeHHi MeM-
GpaHi TBEPAOKOHT2KTHOIO IOHOGENEKTUBHOIC EMeKT-
popy ANA BU3HAUEHHR KAHUESHTpauii ioHiB Gpomrek-
cuHy, B AKIA WNAXOM BBEEHHA AK
ENeKTPOAOAKTIBHOT PEYOBMHH IGHHKX acouiaTtie Kati-
OHy BpomMrekcwHy ¢ aHioHamu chocropHoronedpa-
MOBOT KUCNOTH Ta BUKOPUCTaHHS KonoigHoro cpibna
AK crabinizaTopa noTeHuiany TBepAOro KOHTaKTY
ofepxylnTh MemBpaHy, LU0 Aae MOXNMBICTL BMSHA-
YEHHA KOHUeHTpaUil ioHie GpoMrekcuHy Ta mae Ginbw
BUCOKY CTabinbHICTL NOTEHUiaNY Ta AYXKE Manui vac
BiAryKy Ta BcTaHosneHHs crabinbHoro noteHuiany.
MocrasneHe 3aBgaHHA BUPILYETHCA TAKUM Yu-
HOM, Wo MembOpaHa TBEPOOKOHTAKTHOrO ioHOCEneK-
TUBHOrO enekTpogy ANA BU3HAYEeHHS KOHUeHTpauii
iOHIB GPOMreKCUHY MICTUTL K CTPYKTYPHWA KOMNO-
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HEHT NONIBIHINXNOPUA, Ax nnacTudikaTop - aubyTun-
diranaft, enekTpoOAOaKTUBHY PeYOBUHY Ta cTabinisa-
Top NOTeHUiany TBepaoro KOHTAKTY; NPUuMOMY BUHA-
X0A0M nepeabadeHD BUKOPHUCTAHHA fK
€reKkTpORCaKTMBHOT PEYORMHM IDHHUX acoliaTis KarTi-
OHY GpOMrexcury 3 akionamun cpoctopHoBONLgPa-
MOBOI KMCNOTK, A Ak crabiniaaTopa noTeHuiany Teep-
A0ro KOHTaKTy - KOnoigHoro cpibna npu HactynHomy
CNiBBiAHOLUIEHH] KOMNOHEHTIB (Mac%):
nanisikinxnopug

aubytundTanar

iOHHI accouiaTv KaTioHy BpoMrexcuHy

¢ aHioHamu HocdopHoeonNbpamorol

KKUCNOTH 5060

cpibno konoigHe (konapran) 1,0-1.2

MNoniBiKINXNOPUA € OCHOBOKY membBpaHu, B SKiA
PIBHOMIPHO po2noAiNeHi iHWI KOMNOHEHTH MEMEPaHK.
Bkazanuii smict nonisivinxiopuay sabesnevye mexa-
HiMHY MiUHICTb*MeMBpany | AOCTATHIG WOPCTKICTE ANs
CTBOPEHHA TBEPAOrO KOHTAKTY 3 eNeKTPOHHWM NpoBRi-
AHUKOM.

Mpu BMicTi .nonisidinxnopuay Hwxkde, Hix 33%,
SHUNYETBCA MeXaHiuHa MiuHicTe Membpan. (pu 36i-
NbLUSHHI BMICTY Buwle, HiIX 38%, ROripulyeThca Bia-
TBOPOBAHICTE MeMBpanHux NoTeHuianie.

Oubytunditanat - manoneTka cnosflyka, BoHa €
POIUMHHMKOM-NNACTDIXaTOpoOM ONA  enekTpoaoak-
TUBHOT PEMOBWHM | MaTpuUi enekTpopa (noniBinin-
XNOpKay), WO He 3MILLYETLCA 3 BOADID. 3MeHLIeHHA
emicty anbytundrtanarty - MeHwe, Hik 52% - npuaro-
ANTh 40 OTPUMEHRHA KOPCTKOT MemMOpaHu, NORBK B HIl
TpilWMH | BUXOQY eNEKTPORY 3 Naay, a TAkoX A0 Pi3Ko-
ro 3pocTaHHA Yacy BCTAHOBMEHHA NOTEHUiany Ta Ao
3MEHLLEHHA TEepMiHY BMKOPUCTaHHA enektpoay {ao 6
TvxHiB). lMpu 36inbwendi BmicTy nnacTugikarapa
(ewe, Hix 63%) MembpaHa cTae B'A3KOK, 3HUNYETL-
cA il MEXaHidHa MIUHICTE Ta CKOpPOMYETLCA TEpPMiH
BUKOPWUGCTAHHA (B0 4 TMXHIB).

Qo piskora noripiieHHs BIATROROBAHOCTI MeM-
BpaHHnx noTeHuianiB Ta BCiX E£neKTPOaHANITHYHMX
XapaxTepucTuk MemBpaHn: A0 3HKKEHHA KPYTM3HU
enekTpoaHol cyHkuii | iHTepsany 17 niHiAHocTI, 3poc-
TaHhA foBosoro Apeidy noTeHuiany enexTpogy npu-
3B0AUTh AMEHLJEHHA BMICTY BNEKTPOADAKTMBHOI pe-
NOBWMHK Hiwde, Hik 5,0%. Mpu abinblieri Bmicty
€neKTPOACAKTUBHOT PeYoBUHKW BUWE, HiX 6,0%, cno-

33,0-38,0
52,0-63,0
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CTepIracTLCA KpUcTanizauia #oro Ha noBepxHi mem-
GpaHn, wo Npu3eoanTL A0 BiALAPYBAHHA MemEpaHn
B 30Hi KOHTAKTY 3 €MeKTPOHHWM NPOBIAHUKOM | BTRATH
npale3naTHOCTI eNekTpogy; Ue piske smeHwye pobo-
UMiA pecypc Membpanu - 4o 3-4 TUXHIB.

CpiGno konoigHe y BKasaHux KinbKoCcTAX cTabini-
3ye NOTeHUian Ha Mexi noainy: ioMHWA npoBigHWUK
(memOpana) - enexTpoHHUA NpoBigHWK (rpadiToBnid
CTPYKEHB), | SHWKYIOTh YaC BCTAHOBNEHHA PiBHOBAMN-
HOro noTeHuiany.

3MeKLEeHHR BMICTY CpiGna KOnoigHoOrG (Hvuxye,
Hi 1%) NPU3BOAWTE A0 NOTPLUBHHA BiATBOPIOBAHOCTI
membpaHHux noTeHUianis NpW HU3bLKUX KOHUEHTpaLl-
fX QOCNIMKYBAHO! PEMOBMHK, A TAKOX 3pocTae avbo-
auii apenrd noteHuiany enektpoay. Mpu abinbweHnHi
BmicTy crabinizaropie noTexuiany membpanu euiwe,
Hix¢ 1,2%, 3HUKYETHCA MexaHiyHa MiyHicTe Membpa-
HH.

BukopucTanHa konoipHoro cpibna y akocti crabi-
RnizaTopa NOTEHUIaNy TBEPAOrD KOHTAKTY iOHOCEneK-
TMBHOTO BNEKTPOAY HeBinoMe 3 Mprepen iHdopMmauyr.

Danvid eubip Gyno 3ailcHEHO ekcnepuMeHTank-
HUM wnsAxoM. CpiGno konoigHe (y BMrnAgi nikapcbko-
ro 3acofy konaprona) sik ctabiniaaTop TRepAoOro KoH-
TaKTy  AO3BOMAE  OTpUMATH  MembpanHm 3
BUCOKOBIATBOPIOBAHUM  cTabinbHUM  NOTeHUianom,
Ayxe Manum 4acoM Biaryky Ta ectaHoaneHHsa crabi-
NbLHOMO NoTeHuiany.

Ak pWdiaHI KOMNOHEHTU ANA OTPUMAHHA enekT-
POAOAKTUBHOT PEYOBMHKM BUKOpWCTOBYKOThCR 0,1M
PO3YMHKM BpOMreKCUHY rigpoxnopuay apmMakonedHol
yucrorn Ta dochopHOBONEDPAMOBOT KMCNOTH KBa-
nichikauii "y.4a.a".

FoTyoTe €NekTpOA0aKTNEHY PEMOBHHY TaKUM uk-
HoMm: Ao 0,1M posquHie GpoMrexkcuHy rigpoxnopuay
A0Aa10TL ABOKpaTHUA 06'em D,1M poaunny chocdop-
HOBONbPPAMOBCT KUCAOTW T2 NEPEMILLYIOTh CKNAHOIO
Miwankow. Ocaa, WO YTBOPUECA, 3anyWaTe Ha
Roby ann aospisanda. Micns usoro ocas BiAAINANTL
Bin piakot casn UeHTpUdhyryBanHAM Ta NPOMUBAITE
BOAOID OHWLLEHOI) AC HEraTHRHOT peakuil Ha xnopua-
ionn. Ocag BUCYWIYIOTL A0 ROCTIHOT Macu nNpu Tem-
neparypi 50-60°C,

Npwknag 1. ExcnepumenTansHum wnaxom Byno
BU3Ha4YeHD ONMTUMANbHUA CKN&A 3assneHoi membpa-
Hi, HaseaeHui y Tabnuyi 1.

Tatnnus 1

OnTUManbHUi cknag saneneHol memopanu

N¢ n/n ‘ KomnoneHT memGpanu BmicT, Mac%BmicT,
1 ! nonieiHirinopua 35,9 22010
2 | gubytundtanar 57,3 40018
3 [ioHHi accouiaTy KaTioHy BpoMrekcuHy 3 aHioHamu ocdOpHOBANBMPaMOBAT KUCIOTH 5,7 4010,2
4 | cpibno konoipne (konapron} 1,1 8+0,2

LnA npuroTyeaHHA ogHovacHo 5 memBpan B Cy-
XoMy GIOKCI (40-50cM’) posuuHATL 220410Mr noni-
sininxnopugy B 10CM™ UMKNOTEKCAHOHY NPU TeMnepa-
Typi 40-50°C npu BeanepepBHomy nepemiwysaHHi
ENEeKTPOMAarHiTHOC MILLANKOIO, MICNA HOro B PO3YMH
BBOAATe 400+8mr aubyrundiTanaty, nepemiwyTb
cymitw npoTarom 3-5xB Ta BBOAATL 4010,2Mr ioHHOMO
acouiaty GpomrekcuHy 3 thocopHOBONBGPaMOBOKD
KWCNOTOK, CYMIll NEpemMillyioTb A0 POIUYUHEHHA iOH-

HOro acouiaty GpomrexcuHy 3 chocgopHosonbgpa-
MOBOK} KMCMOTOI, a NOTIM AoaakTe 8+0.2Mr cpibna
konoigHoro. Beio cymill romorexisyioTs npotAroM 1
rOAVHW.

FoMareHiaoeaHy Macy HAHQCATh KpannaAMM Ha
noniposaHuil Topelp rpadiToBoro CrepxHs, aagane-
rifb 3aNpecoBaHoro BpiBeHb 3 TOPUEM NONIXOPBiHI-
noeol TpyGku aiameTpom Gnuasko 10MM, fika € xop-
AYycomM enekTpogy.
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HadeceHudt cxnan swcylyioTe Npi Temneparypi
25-30°C, a noTiM 3HOBY HAHOCATh TOMOreHI3OBaHY
macy. Onepauiio NOBTOPIOKTL A0 YTBOPEHHA MEeM-
Gpanv ToawmMHoK 0,640, 1MM.

Nicns sucywlyBaHHA meMOpaHn enexkTpoaMu KoH-

74408 6

BVLiORYOTL B 5,0-1 0° M po3uMHi BpoMrexcury rigpo-
xnopuay npotarom 3 Ai6.

HocnigxeHHna enekTpoAHUX BMacCTUBOCTEA MeM-
Epanv B poaunHax Gpomrexcudy riapoXnopwuay npo-
BOAATE 33 JOMCMOTOI0 FaNbBaHivHOro enemeHTy:

Enexrpog nopisHaHHA | Conboani MicTok | PoauuH Bpomrekcuny, Wwo.
A0CNioKYeTECA

xnopcpibuua enektpogd  (KCl Hacwu.)

Membpana, wo
BHABMAETLCA

Mpaditosuit
CTPUXEHD

Enextpopywiinna cuna (EPC) uworo ranssadiv-
HOIC EnNeMeHTY BU3HAHMAETLCR KOHUEHTpaUielo (aktu-
BHICTIO) iOHIB OpPOMIEKCMHY, @ TaKOX NPACYTHICTIO
CTOPOHHIX OHIB Ta ONWCYETLCH BIAOMUM PIBHAHHAM
Hixonbesxoro:

E = E%SxIg(oan+Koan'ta),

Ae S - kpyTU3aHa enekTpoaHoT dhyHKUl enexkTpoay;

E" - crarpaaptia EPC ransBanivHOre enemenTy,;

apr - aKTUBHICTL loHa GpOMrexcuHy B QOCNIAXKY-
BAHOMY PO3UYMHI;

a3 - AKTUBHICTL 10HIB, WO 3aBAMAOTL {CTOPOHHIX),
B AOCTHIDKYBAHOMY PO34MHI;

Keen - KoeiLiieHT cenekTuBHOCTI MemBpaHn,

ExkcnepvmeHTanBHO OfepXaHa 3danemuicts EPC
BKA3aHOr0O raNLBaHIMHOTO BNEMEHTY Bifl KOHLEHTpaLiT
{axTMBHOCTI) ioHiB BpoMrercvHy HaeeaeHa Ha Pir. 1,

EnexktpopHa diyHkuin € nikiiHO B iMTepeani
KoHUeHTpaUiiA (2,0£0,5)-10™ -(5,040,3)-10° 3 xpyTu3-
Howo 58,7MB. MiHimansHa KOHUeHTpauin GpoMrekcu-
Hy, SIKy MOXHa BUIHAUMTH, cknagae 6,17-10° M. Yac
BiAryKy enextpogy npit MiHiManoHiA XoHUeHTpaLl He
nepeavwlye 5cex, MPM BENWKUX KOHLUEHTpaLinx
(21,0-10° M) - 6ins 2cex. [peiid noTeHujanie enexT-
pPoAY. WO BWBYACTLCA, TIPOTATOM THXHA CKNagac
0,5m8.

Mpuknap 2. ExChepyuMeHTanbHUM WNSAXoM Bu-
BYANach CTyniHb CENEeKTMBHOCTI 3ansneHol membpa-
HIt 0O CTOPOHHIX PEYOBWMH, 30KpeMa 00 Uykpy, Ta
Bnnue pH po3urHy GPOMIEKCUHY figpoxnopugy, Wo
aHaNI3YETLCA, HA ENEKTPOAHY hyHKUID MemBpaHn.

KoedpidieHT cenextmsHocTi memBpann g0 Lykpy
poapaxosyBanu 3a Aanumu GiloHHWX NoTeduianis npu
KOHLeHTpaLyii Gpomrexcudy i uykpy 2,0-107° mone/n.

KoedilieHT cenextueHocTi MemBpaky, wo npo-
NOHYETLCR AQ LyKpPY CTAHOAWTL 7.3-10%, wo ceigunts
npo Te, WO UYKOp NPaKTJHO He 38Bawac BUIHAYEeH-
HIO KOHLeHTpaLT ioHiB BpomMrekciHy.

HocnigxeHHa enauvey pH posdnHy GpomrexcuHy
rigpoxfiopuay Ha enekTpoaHy dqiyHKUIlD npoBOAWITUA
NPpY KOHUEHTpaLil BpamMrekcuHy rigpoxnopuay
2010°Ms iktepeani pH Bia 1,0 A0 4,45. MNpu usomy
Oyno BCTAHOBNEHO, WO enexTpoaHa ¢hyHKUiA He 3a-
nexuTs Big pH B inTepeani 3,90-4,35 (Mbir.2).

Mpuknag 3. B ekcnepumenti Byno nposeagro
NOpiBHANLHY OUIHKY 3asiBneHol meMBpany 3 eigomol
MemMBPaHDIO 38 NPOTOTUNOM.

B tabnuui 2 HaBeaeHi eneKTpoAHi XapakTepHUeTH-
KM MemOpaHn enekTpogy, WO NPONOHYETLCA, Ta Bi-
AOMGT (NpOTOTUN).

Tabnuus 2

EnekrpogHi xapakTepucTikn memGpann enekTpoay,
WO NIPONOHYETLEH, Ta BigOMOTe (NPOTOTHAY

ENnekTpogHi XapakTeprucTHKIA MembpaHa cknany, Wo npononyeTbes |MembpaHa sigomoro cknas,
InTepean niniirocTi enekTpoAHoT dyHKLUiT, M {2,0£0,5)10°(5,0£0,3)- 10" 3.0.10°-1,0.10"
KpyTu3ana enextpogHol dyHkuii, MB 58,7+0,5 59,1410
MiniMyM, WO BU3Ha4aETees, M 6,17.10° 1,3-10°
IuTepsan pH npauesfarTHocTi enckTpoay 3,90-4,35 2980
Pobounn pecype, aib 80 180

perg, MB/act. 0,3-0,5 1,6-2,0
TpvEeanicTs KCHGUUIOHYBaHHS, Ai6 3 5
Yac eiaryky npu 107 M, c 2 10

Daxi, HaseneHi B rabn. 2, ceiguate: memBpaHa
E€ReKTPOAY, WO NPONOHYETLCR ¥ NOPIBHAHKI 3 NPOTO-
TANOM Ma€e MEHLWHA Aperd noTeHuiany, MeHIWWA 4ac
siaryky npu 10° M Ta MeHwy TpuBanicTe KOHAWLO-
HYBaHHR,

Takum YMHOM, 3asBneHa membpaHa gns Bu3Ha-
9YEHHA KOMUEeHTpauii ionie BpoMrexcuHy ioHOMeTpru-
HAM METOAOUM, SIKA Mae BUCOKI eneKTPOAHi xapakre-
pucTukn | moxe Oytu ofiepkaHa 3a BOCTYNHOW
TEXHONOMEK ¥ NPOMUCROBKUX YMOBAX.
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