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(yxp.)

CTBOpEHO HAayKOBi 3acaJd MAacOOOMIHHHX IPOLECIB Y BIAKPUTHX EJIEKTPOXIMIYHHX CHCTEMax
ra3oBUX CEHCOPIB Ha OCHOBI MaTeMaTHYHOI MOJElNi, sKa MOB’s3ye Il MPOLECH Ha Mexi
«TIOBITPSIHE CEPEOBUIIE — ra30aAu(y3iiiHINA KaTaJiTUHYHO aKTUBHUHN €JIEKTPO» 3 BHYTPILIIHBOIO
CTPYKTYPOIO 1 CKJIaJIOM CHCTEMH. 3alpolIOHOBaHAa MaTeMaTHU4YHa MOJEIb BU3HAYA€ ONTHUMAIIbHI
napaMeTpH eNeKTPOXIMIYHOT CHCTEMH K OCepeIKy 3aco0y BUMIPIOBaHHS KOHIICHTpALii ra3y, 1o
JI03BOJIMJIO BCTAHOBHUTU TNPHUPOAY OOMEXKEHb JUIsI BEPXHBOI MEKH BHUMIPIOBAHHS OUIBIIOCTI
aMIIEPOMETPUYHUX CEHCOPIB — TU(Y3isi pO3UYMHEHOTO Y IUTIBII €JIEKTPOIIITY aHaTI30BaHOTO a3y
70 TOoBepxHi enekTpoay. CTBOpeHO iMiTalliiiHa Moaenb (YHKIIIOHYBaHHS aMIIEPOMETPHYHOTO
CeHCOpa B peallbHUX yMOBax eKCIUTyartallii Ta 30epiraHHs SK XiMIYHOTO JKepena CTpymy,
BHYTPIIIHIHN OIip SIKOTO € CyMOIO MOCTIIOBHO 1 MapaieabHo 3’ €IHAHUX MOJSAPU3ALIHHIX OIOPIB.
BHecok KOXHOT CKJIaZOBOI € HENIHIMHOIO (PYHKIIED CTPYMOBOIO CHTHAlly 1 BU3HAUAETHCA SIK
HaMiBeMITIpUYHE KpHUTEpiajibHEe pPIBHAHHS 3 MOXHOKOI a0 25 % I rpynd OZHOTHITHUX
€JIEKTPOXIMIYHUX CUCTEM. IMiTalliliHa MOJENb TTOKa3aia MOKIUBICTh MiJBUIIUTH BEPXHIO MEKY
BUMIPIOBAHHS IUISIXOM TMApaleNbHOTO IMiIKIIOUEHHS JOJAaTKOBUX MOJIPU3ALIAHUX OMOpiB
MacoIlepEeHOCY AaHAJI30BaHOTO Ta3zy depe3 eNEKTPONIT 1O MOBEpXHI EJEeKTpoJa — OKpiM
6e3nocepeHboi oro nugysii, TakoXX HE3aIekKHOI AU(Y3i€l0 MPOAYKTIB HoOro B3aeMomil 3
PO3UMHHHMKOM Ta/a00 creriaibHO MigiOpaHOI0 PEIOKC-CUCTEMOIO ENIEKTPOJIITY, L0 OJEPiKallo
eKCIepUMEHTAIbHE IMIITBEP/UKEHHS W J03BOJIA€ 30UIBIINTH BEPXHIO MEXY BUMIPIOBAHHS Ha
nopsok. Brepmie gocmimkeHo poiib MacoOOOMIHHUX TPOLECIB y piaKid Ta TBepaiil ¢azax
BIIKPUTUX CHUCTEM aMIIEPOMETPHUYHUX CEHCOpPiB y (OPMYBaHHI aHAJITUYHOTO CTPYMOBOTO
curHairy. BcraHoBIE€HO 3aKOHOMIPHICTh MaCOOOMiHY 110 BU3HAUyBAaHOMY KOMIIOHEHTY P 3MiH1
TIIPOAMHAMIYHOTO Ta TEMIIEPAaTypHOTO PEXHMIB eKCIUTyaTalii KOMIPKHM, a TaKOXX BIUIUB
MacooOMiHy 3a YMOB PanToBOi, IUKIIYHOT a00 TpUBaIoi 3MiHU BITHOCHOI BOJIOTOCTI MOBITPS SIK
OJTHOT'O 3 OCHOBHHX (DAKTOPIB MiATPUMAHHS TOMEOCTa3y BiIKPUTOI CUCTEMH.

(poc.)

Co3manbl Hay4yHBIE OCHOBBI MAacCOOOMEHHBIX IPOLIECCOB B OTKPBITHIX 3JIEKTPOXUMHUYECKUX
crcTeMax Ta30BbIX CEHCOPOB Ha OCHOBE MAaTEMAaTHYECKOM MOJENH, KOTOpas CBS3bIBAECT 3TU
IpoIlecChl Ha TpaHMIEe «BO3AYIIHAs cpena — ra3oaud@y3HOHHBINH KaTaTUTUYECKH AKTHBHBIN
3JIEKTPOJ» C BHYTPEHHEN CTPYKTYPOM M COCTaBOM CHUCTEMBI. [IpemyioxkeHHas maTreMarudeckas
MOJIENIb OMpEAETsieT ONTUMANbHBIE MapaMeTPbl 3JICKTPOXUMHUECKOM CHUCTEMbl KakK SYCHKH
CpeACTBa MU3MEPEHHE KOHIEHTPAIMK ra3a, YTO MO3BOJMIO YCTAaHOBUTH MPUPOAY OTpaHUYCHUN
JUI BEpXHEH T'paHUIIbl U3MEPEHUN OOJBIIMHCTBA aMIIEPOMETPUUYECKUX CEHCOPOB — MU y3Hs
pPacTBOPEHHOI'O B IJICHKE 3JIEKTPOJIUTA AHAIM3MPYEMOro ra3a K IOBEPXHOCTH 3JIEKTPOJa.
Co3mana WMMTAIMOHHAs MOJAETb (PYHKIIMOHUPOBAHHUS aMIEPOMETPUUYECKOTO CEHcopa B
peaNbHBIX YCIOBHSX AKCIUTyaTallli U XPAaHEHHUS KaK XUMHUYECKOT0 UCTOYHHKA TOKa, BHYTpEHHEe
COIIPOTHBIIEHHUE KOTOPOTO €CThb CYMMOM IOCTEeNOBATEIbHO M MAapauIeIbHO COEIMHEHHBIX
MOJISIPU3ALMOHHBIX CONPOTHUBIICHUM. BKiIax KaXJOW COCTaBIAIOIICH SBISAECTCA HEIMHEHMHOU
(GyHKIMEH TOKOBOTO CHUTHAla W OIpPEeNAeTCs Kak MOJIyIMIIMPHUECKOE KpUTEpHUAbHOE
ypaBHEHHE C MOTPEIIHOCTHIO A0 25 % IiIsl TPyNIbl OJHOTHITHBIX AJIEKTPOXUMHUYECKUX CHUCTEM.
HMmuTanmoHHass MoJeNb IOKa3ajla BO3MOXKHOCTb MOBBICHTH BEPXHIOIO TPaHHIy H3MEpPEHHS
MyTeM MapaJUIebHOTO TOJKITIOUEHHS TOMOJHUTEIbHBIX MOJSPU3ALUOHHBIX COMPOTHBICHHUH



MacoIlEpPEeHOCY aHATU3UPYEMOro Ta3a uepe3 SJICKTPOJIUT K MOBEPXHOCTH 3JEKTpoJa — Kpome
HemocpeAcTBeHHONH ero nuddysun, Takke He3aBUcHMOW auddy3ueil MNpoayKTOB €ro
B3aUMOJICHCTBHS C PAcCTBOPHUTEIEM W/WIM CIEUUAIBHO MMOJOOPaHHOW PEIOKC-CUCTEMOM
AJIEKTPOJIMTA, YTO MOJYYMIIO SKCIEPHUMEHTAIFHOE MOJATBEPXKIAECHHUE M IO3BOJWIO YBEIHYHUTDH
BEPXHIOIO TPaHUIly M3MEpPEHHMs Ha TOpPSIOK. BrepBble HccienoBaHa pojib MacCOOOMEHHBIX
MIPOIIECCOB B JKUIKOM M TBEpAOW (ha3ax OTKPBITHIX CHCTEM aMIIEPOMETPHUECKUX CEHCOPOB B
(GOpMHpPOBAaHUM  AHAJUTUYECKOTO TOKOBOIO CHTHaJa. YCTaHOBJCHA 3aKOHOMEPHOCTH
MaccooOMEHa IO ONpeIeNsieMOMY KOMIIOHEHTY MpPHU HW3MEHEHHHM T'HIPOAMHAMUYECKOTO H
TEMIIEPATypPHOTO PEXKHUMOB SKCIUTyaTallud SYEWKH, a TakkKe BIMSHUE MaccOoOOMEHa IpH
YCIOBHUAX BHE3AIHOTO, IUKIWYECKOTO MM TNPOJODKUTEIBHOTO W3MEHEHHS OTHOCHUTEIBbHOM
BJIQKHOCTH BO3/1yXa KaK OJHOTO M3 OCHOBHBIX (DaKTOPOB MOJIEPYKAHHUS TOMEOCTa3a OTKPBITOM
CHCTEMBI.

(anra.)

Created scientific principles of mass transfer processes in open electrochemical systems of gas
sensors based on a mathematical model that links these processes on the verge of "air - gaseous
diffusion catalytically active electrode" with internal structure and composition of the system.
Proposed mathematical model determines the optimal parameters of an electrochemical system
as a means of measuring gas concentration, which allowed us to establish the nature of the
restrictions for the upper limits of measurement most amperometric sensors - diffusion of the test
gas, dissolved in the electrolyte film, to the surface of the electrode. Made the simulation model
of amperometric sensor in actual use and storage as chemical sources of current, internal
resistance which is the sum of series and parallel connected polarization resistances. The
contribution of each component is a linear function of the current signal and is defined as a semi-
empirical equation with an error criterion of 25% for a group of similar electrochemical systems.
A simulation model showed the possibility to increase the upper limit of measurement by
parallel connection of additional mass transfer polarization resistance test gas through the
electrolyte to the electrode surface - except its direct diffusion, as independent diffusion products
of its interaction with the solvent and/or specially selected redox electrolyte system which has
been experimentally confirmed and to increase the upper limit of measurement in order. The first
time investigated the role of mass transfer processes in liquid and solid phases in open systems
amperometric sensors in shaping current analytical signal. Set the regularity of mass transfer in
detectable component by changing the hydrodynamic and thermal operating modes cells and the
influence of mass transfer under conditions of sudden, cyclical or long-term changes in relative
humidity as a major factor maintaining homeostasis open system.
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