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Pedepar:

1. AHomHO-MeMOpaHHUM 6J10K (AMB) naJaBHOTO €7IeMEeHTa, 10 CKIIAJIae€ThCs 3 aKTUBHOTO LIAPy - IJIATUHOBAHOTO
rpadiry, HapecoBaHOro Ha IIPOTOHOIIPOBiAHY MEMOPaHy. BCTaHOBUTH BIJIMB MaCOOOMIHHUX ITPOLIECiB Ha
IIBUAJIKICTb €JIEKTPOOKMCHEHHS BOJHIO B aHOJAHO-MEMOPaHHOMY 0JI0L1i [TaJIMBHOTO ejleMeHTa. [loTeHioCTaTHYHUI
Ta raJIbBAHOCTATUYHUI METOAM MOJIApU3allii, METOM, LIMKJIIYHOI BOJIbTAMIIEPMETPIi 3 JIIHIMHUM PO3rOPHEHHAM
CTPyMY Ta NOTEHIIiaJly, €JIEKTPOHA MiKPOCKOIIiS i EHEPrOOUCIEPCIMHNI aHai3, €IEKTPOXIMIYHNI iMITeaHC,
KOMII'FOTEpPHE MOZEJIIOBaHHY. BU3HaYeHO 30Hy NPOTiKaHHA peaklii i0Hi3allii BOJHIO B yMOBaxX HeCTalliOHApPHUX
IIPOLIECiB MACOOOMIHY, IO MOTJINOJII0E 3HAHHS IPO 3aKOHOMIPHOCTI PO3IOiNy JI0KaAbHOI INBUKOCTI reHepallii
cTpyMmy BcepenrHi AMB Ta po3BuBae Teopito po60TH NOPUCTUX Tigpo(o6i30BaHUX €JIEKTPOLiB. BCTaHOBIEHO

B32€MO3B'SI30K MK TOBIMHOIO aKTMBHOTO mapy AMB Ta BOJIOTiCTIO BOJHIO, 110 LO3BOJISIE: 0OMPATHU ONTUMAJIbHY



KOHCTPYKIIiI0 aKTUBHOTO 1Iapy, (POPMyJIIOBAaTU BUMOTH [10 iHTEpBaJly NOIYCTMMUX KOJIMBAHb i MBUAKOCTI 3MiHU
NapameTpiB IPoLeCy Ta IPOrHO3yBAaTH BUHUKHEHHS KPUTUYHUX BUI B AMDB nanuBHUX eJeMEHTIB. Briepie
OOI'PYHTOBaHI KPUTHYHI SIBULIA B aKTUBHOMY 1Iapi Ta aBTOKOJIMBAHHS MOTEHIiay B IIpolieci reHepallii eHeprii,
PO3po06JIeHi MaTeMaTUYHi MOJIeJli 1711 TPOTHO3yBaHHSI BUHUKHEHHS SIBULL, 3HEBOJHIOBAHHS TA 3aTOIJIEHHS
aKkTUMBHOTO wapy AMB. Pe3dysibTaTil JucepTauiiiHoi po60TH PEKOMEHAYIOThCS 1O BUKOPUCTAHHS IIPU TPOEKTYBAHHI:
ONTUMAaJIbHOI KOHCTPYKLi NaJIMBHUX €JIEMEHTIB i3 TBEPIONOIiMEPHUM €JIEKTPOJIITOM Ta MEMOPAaHHUX CUCTEM
€JIEKTPOJIi3y Ta NIpY CKJIAJIaHHI aJITOPUTMY KEPYBaHHSI iX pOO0OUMM peXXUMOM. Pe3ysibTaTu JucepTaLiiiHoi poboTH,
SIKi y CyKYIIHOCTi pO3B'SI3yI0Tb 3aBJJaHHSI BUBHAUEHHSI XapAKTEPHUX 0COOJIMBOCTEN MaCOOOMIHHUX IIPOLIECIB TPU
ioHizarii BOgHIO B aHOJHO-MeMOPaHHOMY 6J1011i TIaJIMBHOTO €JIeMeHTa MalOTh iCTOTHE 3HaY€HHSI B cdepi po3pooKu

Ta BI/IpO6HI/II_LTBa MaJIMBHUX €JIEMEHTIB.

2. Fuel cell anode-membrane unit (AMU) consisting of the active layer - platinized graphite, pressed to
protonconductive membrane. Determine the influence of mass transfer on the rate of electrooxidation of
hydrogen in the anode-membrane of the fuel cell. Potentiostatic and galvanostatic polarization techniques, the
method of cyclic voltammetry with linear scan of the current and potential, electron microscopy and EDX analysis,
electrochemical impedance, computer simulation. The area of the hydrogen reaction ionization in a stationary
mass transfer process was defined, which deepens the distribution patterns understanding of local current
generation rate within the AMU and develops the theory of porous hydrophobized electrodes. The relationship
between the active layer thickness of AMU and hydrogen humidity was found, allowing to choose the optimal
active layer design and formulate requirements for admissible fluctuations interval and process change rate of
parameters and predict the occurrence of critical phenomena in AMU of fuel cells. For the first time the critical
phenomena in the active layer and the self-oscillation potential in the process of energy generation were
substantiated and the mathematical models of predicting the occurrence of flooding and dehydration phenomena
of the active layer of AMU were developed. The results of the thesis are recommended for use in the design of fuel
cells with solid polymer electrolyte membrane and in formulating the control algorithm of their working regime.
The results of the thesis are recommended for the use in the design of optimal construction of fuel cells with hard-
polymeric electrolyte and membrane systems of electrolysis, and to make the algorithm of their operational modes
control. The results of the thesis solve the task of defining characteristic peculiarities of mass transfer processes at
hydrogen ionization reaction in the anode-membrane unit of fuel cell and they are essential in the development
and fuel cells producing.
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