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MOBITPSIHOTO CEPELOBUINA

2. Electrochemical high-resolution sensors based on matrix electrolytes for monitoring the ambient air

Pedepar:

1. Inceprais npucBgYeHa po3po6lii TEOpeTUYHUX OCHOB M06YH0BY razonudysiiinux enexkrpois (I'1IE) 3
KOMITO3ULITHUMU eJIeKTpOoKaTaslizaTopaMu JJ1s1 CECHCOPHUX TE€XHOJIOTIH, Ha 6a3i SIKUX CTBOpeHa yHidikoBaHa cepist
TBEPAOTUIILHUX €JIEKTPOXIMIYHMX Ira30BUX CEHCOPIB Ta IIPUCTPOIB 1 MOHITOPMHTIY IIOBITPSIHOTO CEPENOBUIIA.
O6rpyHTOBaHa NPUAATHICTb IOPUCTOrO TUTAHY SIK CTPYMOIPOBigHOi ocHOBU ['JIE Ta BCTaHOBJIEHA IOTO BUCOKA
CEeJIEKTUBHICTb [10 rajoreH-TajJloTeHiTHNUX PeaKiii, o J03BOJIMIIO Ha TOPSIOK 361IbIIUTY PO3iNbHY 30ATHICTD
€JIeKTPOXiMiyHMX razoBux ceHcopis HTVY "KIII". Po3pobsieHa MaTeMaTHYHa MOJIE€JIb MacoIllepeHOCY B ra3oBill ¢asi
I'IE. [IpakT4HO peasni3oBaHi BUCOKOYYTJIUBI TBEPAOTI/IbHI ceHcopu amnepomerpuydHoro tuny (NH3, HCL, HF, HBr,
03, NOx, CO2) HOBOTr0 NOKOJIiHHS 3 BUCOKOIO PO3ZiJIbHOIO 3IATHICTIO, CEeJIEKTUBHICTIO, SIKi yHi(iKOBaHi SIK 3a

CTPYKTYPOIO, FEOMETPUYHMMY PO3MipaMy, TaK i 3a €JIEKTPOJHMMU MaTepiajlaMu Ta eJeKTposiitaMmu. CTBOPEHO



iHTErpOBaHMI CEHCOPHUI MOZYJIb ( CEHCOP i TeHEPATOp), KUK SIBJISIE COOOI0 TBEPAOTIIbHY TPbOXEJIEKTPOIHY
KOMIpKy i Mae po3Mipu Ta KOHCTPYKTUBHI €JIEMEHTH TaKi XX CaMi, 10 i BACOKOYYTJIUBI CEHCOPU Ha OCHOBI
MaTPUYHMX €JIEKTPOJIITIB. 3alIPONIOHOBAaHA MaTEeMAaTUYHA MOJEJIb, SIKa I03BOJINJIa BUKOHATH PO3MipHe
mMacmtabyBaHHs (3MeHIIeHHs B 1,5 pasu) yHidikoBaHoi cepii razoBux ceHcopis. CTBopeHa yHidikoBaHa cepii
€JIEKTPOXIMIYHUX Ia30BUX CEHCOPIB HOBOTO IOKOJIIHHS, 110 NIEPEBUILYIOTH 32 OCHOBHUMU TEXHIYHUMU
[IOKa3HUKaMU CBIiTOBUI piBeHb, JO3BOJIMJIO OPraHi3yBaTy BUPOOHUIITBO Ta30aHANITUYHOI annapaTypu B YKpaiHi,
Pocii, ®paHuii 1715 MOHITOPUHTY NOBITPSIHOTO CEPEIOBUIIA. 3aBASIKYU 1iill po3po0Lli O0YEKTUBHO 3HUKIIA
HEOOXiJIHICTb 3aKyHiBJli IMIOPTHOrO ra30aHaJiTUYHOrO O6JIaAHAHHS AJ1s1 YKPAiHU.

2. The dissertation is devoted to developing theoretical principles for the production of gas-diffusion electrodes
(GDE) with composite electrocatalysts for sensor technologies, on the basis of which a series of solid
electrochemical gas sensors and devices was developed for monitoring the air. Porous titanium has been proved to
be a current-conducting basis of the GDE, and its high selectivity to halogen-halogenide reactions has been
determined, which allowed the resolution of NTUU "KPI" sensors to be increased by the order of magnitude. A
mathematical model has been developed for the mass transfer in the gas phase of the GDE. High-sensitivity solid
amperometric-type sensors (NH3, HCL, HF, HBr, O3, NOx, CO2) have been practically realized, these new-
generation high-resolution sensors being unified by their structure, geometrical dimensions as well as by the
electrode materials and electrolytes. An integral sensor module (sensor and generator) has been developed. The
module is a solid three-dimension cell and has the dimensions and construction elements characteristic of high-
sensitivity sensors based on matrix electrolytes. The mathematical model proposed enabled a scaling (a decrease
by 1.5 times) of the unified series of gas sensors to be conducted. The developed unified series of new-generation
electrochemical gas-sensors, which, by their technical characteristics, are higher than the world standard, allowed
the production of gas analysers for monitoring the air to be organized in Ukraine, Russia and France. Due to this
development it has become unnecessary to import gas analysers to Ukraine.
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