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Pedepar:

1. Anani3 3naTHOCTi iI0HOOOMIHHMX MEeMOPaH i CMOJI IO iIOHHOTO OOMiHY € BaKJIMBMM 3aBJAHHSIM [J151 0O0B 13KOBO]
PeTyJIIpHOi poLenypu aTecTalii girouoro obsanHaHHS. lle 00yMOBI€HO 3HAYHUMU 1[iHAMU Ha IPOMUCJIOBI
ioHOOOMIiHHI cMOJIH, 0COGJIMBO IIPOJYKIIiI0 BEyYMX 3aKOPJOHHUX BUPOOHUKIB. [TinTprMaHHs HOPMaJILHOTO
peXuMy ix po60TH POOUTH OCOOJINBO BXKJIMBUMY BUMOTH [0 aHAJIi3y i KOHTPOJIIO SIKOCTi iOHOOOMIHHMX MaTepialiB.

KoHTpob IKOCTi iOHOOOMIHHMX MaTepialiB BUKOHYETBCS SIK BU3HAUYEHHSI CTIMKOCTI MaTepiajy [0 BIJIMBY YAHHUKIB



pi3HOI npupoay (MexaHivYHOi, XiMiYHOi, TEPMiIYHOI, OCMOTUYHOI), NOKa3HUKM OOMiHHOI €MHOCTI (IIOBHOI CTaTUYHOI
[1COE€, piBHOBaxkHOi PCOE, nunamivnoi JOE, piBHOBakHOI frHamivyHoiI PJOE Ta iH). 3HaueHHSs BKa3aHUX
IIOKa3HUKIB EMHOCTI 3aJ1€>XXaTh Bifl KOHILIEHTPallii i0OHOreHHUX I'PyIl B i0HOOOMiHHMKax. BOHU 3MiHIOIOTHCS B ITpoLieci
eKCIulyaTalii (IoripyIoThCsl), TOMY € HEOOXiIHICTb iX PEryyISpHOro KOHTPOJIIO HAa OKpeMuX IIpobax. B nuceprarii
po6OTi OTpUMaHO Taki pe3ynbratu: OGIPYHTOBAHO METOJ, KOMITIIOTEPHOI pe3UCTOMETPIi 111 BU3HAYEHHs iOHHO]
IIPOBiIHOCTI pO3YKHIB €JIeKTPOJIiTiB. PO3p06ieHO cepilo NPOTiuHNX KOHOYKToMeTpuyHUX ceHcopiB KCH. CeHncop
I03BOJISIE JOCIIKyBaTH PifyHU B 06’eMi Bif, 2 o 0,2 mi1. CTBOpEHO NpoLenypy KaaibpyBaHHS CEHCOPIB.
BcTaHOBIIEHO, MO «KOHCTaHTa ceHcopay (KS) € ymoBHMM napameTrpoM. 3HayeHHs KS 3an1eXXuTs Bifi, KOHCTPYKLi
ceHcopa i focifKyBaHoi KOMOiHALil peYOBUH B PO34YMHi. 3aIIPOIIOHOBAHO TEOPETUYHO OOI'PYHTOBAHUH Ta
eKCIIepUMEHTAJIbHO MiATBepIKeHUi MeTo audepeHIiiiHoi itn-MeTpii 1711 BuU3HaYeHHs Yucell IepeHEeCeHHs B
i0HOOOMIHHMX MeMOpaHax Ta CMOJIaX, PO3YMHAX JIYTiB, KUCJIOT, COJIel Ta iI0HHUX PiguH. MeTon nossirae B
MOeTarHiil 06po6Li JaHUX €J1eKTPOoIIi3y y GpOopMi HAMIKU KOHLEHTPALlill €JIeKTPOJITYy B KAMEPax eJIeKTpoJli3epa.
Ha ocHOBi ekcriepyuMeHTaIbHUX JaHUX PO3Pax0oBaHi yucia nepeHeceHHs: B cMoiax KY-2-8, Purolite A400 Tta iH., B
ioHooOMiHHMX MeMmbpaHax Tuiny Nafion, AITTK Ta iH. [TokazaHa BifilIOBiIHICTh BUBHAYEHUX BJIACTUBOCTEN LIUX
MarepiasiB IaCIIOPTHUM JAaHUM. lle mokasye NpuaaTHiCTh MeTOAY JA(PEPEeHLIMHOI itn-MeTpil 715 BUSHAYEHHS
TPaHCIIOPTHUX BJIACTUBOCTEN iOHOOOMIHHUX CMOJI i MeMOpaH.Briepine 3a I0IIOMOT0I0 METOLy KOMITIOTEPHO]
Pe3UCTOMETPIi IOCiIKeHO BIUIUB eJIeKTPUYHOTO I10J1sI Ha Npoliecy pereHepallii ioHoooMiHHUX cMmoi1. [TokazaHo,
110 IpY MPOIYCKaHHI CTPYMY B CUCTEMI BUHUKAeE 1e(OPMOBaHE €JIeKTPUUHE I0JI€ IPaflieHTa MOTEHIialy, Ha sIKe
HaKJIaJae€ThCs [10J1e TPaZlieHTa KOHLeHTpauii. B pedynbrati B3aemofii 060X 10J1iB 3MiHIOETHCS MBUAKICT i0HHOTO
IIOTOKY Ha YaCTUHKU i MIBUAKICTb pereHepalliii BcranosyieHa 3aj1€XHICTb PiBHOBa)KHOI OOMiHHOi €MHOCTI Bif
KoHUeHTpauii po3urHiB NaOH i NaCl. Bnepiue nokasaHo, 10 MBHAIKICTb 0OMiHHOTO NPOLECY BU3HAYAETHCS
nu@ysiero ioHiB B resesiil (pasi iOHITY i € IOCTIMHOIO Ta HE 3aJIEXKUTD Bif CTYIEHsI HACU4Y€HH4 i0HiTy. CTBOpeHa
yctaHoBKa IONIT 11 MOHITOPUHIY IMHaMiKU OOMIHHMX IPOLECiB 3 00POOKOI0 CUTHATY METOZIOM KOMITIOTEPHOI
pesucromeTpii. BusHaueHa o6mMiHHa eMHicTb cMo AH-2QH ta Purolite A400. Po3BuHeHI HAyKOBi ysIBJIEHHS IIPO
iOHHMI TpPaHCHOPT B iOHHUX pifnHaxX. MeTofamMu KOMITIOTEPHOI pe3nucToMeTpii Ta pH-MeTpii mocimpKeHi po34nHu
nponykris B3aemogii CH3COOH, H2S04, H3PO4, H3BO3 3 eTanosamiHamu. BCTaHOBIIEH] 3a/1€5KHOCTI IMTOMO]
ioHHOI poBigHOCTI Ta pH Bif KOHLIEHTpAallii, TeMIIepaTypHi HAXWJIU Ta €HEPTid aKTUBAllii iOHHOI IPOBiTHOCTI.
[TokasaHo 10 BaXKKi OpraHiyHi KaTioHM MaJlo BIUIMBAIOTh HA i0HHY IIPOBiAHICTh. TakoX IM0Ka3aHO 110 MpU

remreparypax 10-70 oC ui CIIoJlyKU TEPMIYHO CTiHKi.

2. Analyzing the ability of ion exchange membranes and resins to ion exchange is an important task for the
mandatory regular procedure of certification of operating equipment. This is due to high prices for industrial ion-
exchange resins, especially the products of leading foreign manufacturers. Maintaining the normal mode of their
operation makes the requirements for the analysis and quality control of ion exchange materials particularly
important. Quality control of ion-exchange materials is carried out as a determination of the material's resistance
to the influence of factors of various nature (mechanical, chemical, thermal, osmotic), indicators of exchange
capacity (full static PSOE, equilibrium RSOE, dynamic DOE, equilibrium dynamic RDOE, etc.). The values of the
indicated capacity indicators depend on the concentration of ionogenic groups in the ion exchangers. They change
during operation (deteriorate), so there is a need for their regular control on individual samples. The following
results were obtained in the dissertation work: The method of computer resistometry for determining the ionic
conductivity of electrolyte solutions is substantiated. A series of flow-through conductometric sensors of KSN has
been developed. The sensor allows you to examine liquids in a volume from 2 to 0.2 ml. A sensor calibration
procedure has been created. It is established that the "sensor constant” (KS) is a conditional parameter. The value
of KS depends on the design of the sensor and the investigated combination of substances in the solution. A
theoretically justified and experimentally confirmed method of differential itn-metry for determining transfer
numbers in ion-exchange membranes and resins, solutions of alkalis, acids, salts and ionic liquids is proposed. The
method consists in step-by-step processing of electrolysis data in the form of dynamics of electrolyte
concentrations in electrolyzer chambers. On the basis of experimental data, transfer numbers were calculated in
resins KU-2-8, Purolite A400, etc., in ion-exchange membranes such as Nafion, AIPK, etc. The correspondence of



the specified properties of these materials with the passport data is shown. This shows the suitability of the
differential itn-metry method for determining the transport properties of ion exchange resins and membranes. For
the first time, the influence of the electric field on the regeneration processes of ion exchange resins was
investigated using the method of computer resistometry. It is shown that when a current passes through the
system, a deformed electric field of the potential gradient appears, which is superimposed on the field of the
concentration gradient. As a result of the interaction of both fields, the speed of ion flow to particles and the speed
of regeneration change The dependence of the equilibrium exchange capacity on the concentration of NaOH and
NaCl solutions was established. It was shown for the first time that the speed of the exchange process is
determined by the diffusion of ions in the gel phase of the ionite and is constant and does not depend on the
degree of saturation of the ionite. An IONIT installation was created for monitoring the dynamics of exchange
processes with signal processing by computer resistometry. The exchange capacity of AN-2FN and Purolite A400
resins is determined. Developed scientific ideas about ion transport in ionic liquids. The solutions of the
interaction products of CH3COOH, H2S0O4, H3PO4, H3BO3 with ethanolamines were investigated using the
methods of computer resistometry and pH-metry. The dependences of specific ionic conductivity and pH on
concentration, temperature slopes and activation energy of ionic conductivity were established. It is shown that
heavy organic cations have little effect on ionic conductivity. It is also shown that these compounds are thermally
stable at temperatures of 10-70 oC.
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