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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX pyoOpHK: 31.15.33

Tema gucepranii:
1. EnrlekTpoxiMi4Hi BJIaCTUBOCTI AiOKCHUIHO-MapraHL,eBOro €JIEKTPOA B JIY)KHUX JPKEPEJIAX CTPyMY

2. Electrochemical properties of manganese dioxide electrode of alkaline cells

Pedepar:

1. JocnipKeHH MaKpOKIHETUKU €JIEKTPOXIMIYHUX 1 TPAHCIIOPTHUX MIPOLECIB Y IOPUCTOMY MAaHTaH-1i0KCULHOMY
enekTpogi (MJl-enekTpozi) y 1y>KHOMY eJIeKTPOJIiTi. BusHaueHHs KiHeTMYHUX 3aKOHOMipHOCTel poboTy M/I-
€JIEKTPOA 1 OLiHIOBAHHS XaPaKTEPUCTUK JIYKHUX JIPKEPEJl CTPyMy 3 M/I-KaTogoMm i pisHMMU aHOIHUMU
marepianamu. MeToay IOC/IiIKEHHS: TaJIbBAHOCTAaTUYHUM, ITIOTEHL[IOCTaTUYHUM, IOTEHLIOAMHAMIYHNU,
PE3UCTOMETPUYHUMN, XiMIYHNAN aHai3, pEHTT€HOCTPYKTYPHUN aHaJli3, CIEKTPOCKONIYHUI aHai3. [lliasxom aHamisy
PO3PSAIHUX XapaKTEPUCTHUK i PE3yJIbTATiB MATEMATUYHOTO MOJIEJIIOBAHHS PO3PSY €JIEKTPOA BCTAHOBJIEHUN
MEXaHi3M BIUIMBY CKJIaly aKTUBHOI Macu Ha IlapaMeTpH XiMi4HOTo IKepesia CTPYMy, 3alIPOTIOHOBAHUI
OINTUMAJIbHUN CKJIQJ, €JIEKTPOJHOI MaCU Ta ONITUMAJIbHUM PO3PSIIHUN PEXUM. EKCIIEpUMEHTAJILHO NOBELEHO, L0

1Ipu 1006aBlli iOHIB JITiIO B €IeKTPOJIIT JIiTill IPOHMKA€E B KPUCTAIIYHY IPATKy IiOKCHLy MapraHiiio, 30iJbIye



€JIEKTPOHHY IIPOBiHICTh aKTUBHOI PEYOBUHU, BHACJIIIOK YOTO 3POCTAE MOT0 CTYIiHb BUKOPUCTAHHS.
3anponoHOBaHa MPOCTa MAaTEMATUYHA MOJEJIb PO3PSIY €JIEMEHTA i 3a Pe3yJIbTaTaMy ONTUMI3aLiiHOrO
MOJIEJIIOBAHHS HaJjaHi OL[iHKA MaKCHMAaJIbHOI IIMTOMOI €Heprii Ipkepes cTpymy 3 MII-KaTOIOM i Pi3HUMU aHOJAMU.

Cdepa BUKOPUCTAHHS: BUPOOHULITBO XiMIiUHUX JIKEPEJI CTPYMY

2. Research of macrokinetics of electrochemical and transport process in porous mangan-dioxide electrode (MD-
electrode) in alkaline electrolyte. Determination of kinetic behaviour of the MD-electrode functioning and
appreciation of characteristics of alkaline power sources with MD-cathode and different anode materials. Methods
of research: galvanostatic, potentiostatic, potentiodynamic, resistometric, chemical analysis, roentgenostructural
analysis, spectroscopic analysis. The mechanism of influence of active mass composition on the cell parameters is
determined by the analysis of discharge characteristics and the results of mathematical modeling. The optimum
electrode mass composition and optimum discharge regime are offered. It is proved experimentally that when
lithium ions are added to electrolyte the lithium is intercalated in the crystalline lattice of mangan dioxide and
increases its electronic conductivity, and as a result the degree of using active material is increased too. A simple
mathematical model of element discharge is proposed and under the results of optimization modeling the
estimation of maximum specific energy of elements with MD-cathode and different anodes are given. Spheres of
use: production of chemical power sources
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