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A study of electrode kinetics in the discharge - ionization of coordination compounds of d10 metals.
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3Bit npo HJIP: 106 c., 1 kH., 64 puc., 14 Tabnuiip., 114 mxxepesn. O6'eKT AOCTIIKeHHS - MipoJi30- BaHi Ha ByTJeLeBil
MaTpHULli €JIEKTPOKATAJIi3aTOPH BiJHOBJIEHHSI MOJIEKYJISIPHOTO KMCHIO, HAa OCHOBI reTepo6isiiepHUX KOMILIEKCiB 3d-
MeTaJliB; 6araToCTallifiHi reTeporeHHi eJeKTpOoXi- MiuHi IIpoLiecH, 110 IPOTIKaTh Y KOMIJIEKCHUX €JIEKTPOJIITaX 3
YTBOPEHHSIM €JIEKTPOXiMi4HO akTMBHUX KoMILIeKciB (EAK) Ha enekrpogi. Llinb po6oTu - CTBOpEHHS
BHCOKO€(EKTUBHUX CTabiIb- HAX €JIEKTPOKATANi3aTOPiB BiIHOBJIEHHS] MOJIEKYJISIPHOTO KMCHIO, IO HE MICTSITh
IOPOTOLiH- HUX METaJIiB, 3 BUCOKUMU IUTOMUMU XapaKTePUCTUKAMU JIJIsI XiMIYHUX JIKepeJl CTPYMy; po3pooKa
Teopii KepyBaHHS KiHETHUKOIO eJIEKTPOOCAIKEHHS [J1s1 LiJIeCIIPSIMOBAHOTO NMif0opy QYHKIIOHAIBHUX MaTepiaslis,
NEPCIEKTUBHUX €JIEKTPOJITIB 1J151 TOTPe6 rajbBaHOTEXHIKU. MeToau NOCiI>)KEHHS — XpPOHOBOJIbTAMIIEPOMETPIs,
06€pTOBUI1 IUCKOBUIA €JIEKTPO], XIMIYHUI, TEPMIYHUI, PEHTTeHOPA30BUIl i CIEKTPa/IbHUN aHali3|, €J1eKTPOHHA
MiIKPOCKOIIig, iIMITyJIbCHa CIIEKTPOMETPis, MAaTEMaTUYHE MOJIEIIOBAHHS. JIOCIiIKEHO BIIJIUB IPUPOIU
reTepooisiiepHUX KOMILIEKCiB 3d-MeTaliB 3 a30TO- i KUCHEBMICHMMU JIiraHIaMU Ha €JIEKTPOKATAiTUYHY
aKTVBHICTh CUHTE€30BaHUX Ha Byryenesiil matpuli (CIT-1) HAHOKOHCTPYKLiN y peakLii BilHOBIEHHS MOJIEKYJISIPHOTO
KUCHIO. [ToKa3aHo, 10 aKTUBHICTh A30TOBMiICHMX HAHOKOH- CTPYKLi{ BUIIA B [IOPiBHSIHHI 3 KUCHEBMiICHUMU.
Po3p0o6s1€HO OCHOBY LIiNIECTIPSIMOBAHOTO CUHTE3Y e(eKTUBHUX CTabiIbHUX eJIeKTpoKaTasizaTopis. JlocuifkeHo
BriuB EAK Ha KiHeTUKy CcTafiil eJIeKTPOXiMiYHUX NPOLECiB Ha IPUKJIaZaxX CUCTEM, CKIIAZIEHUX 3 iOHIB cpiba,
nanapiiio, KobanbTy, BOJb(pamy i MoJibaeHy 3 uuTpar-, nipodocdar- i raiuuHar- ionamu. JociakeHo aHOIHO-
KOpO3iliHe [TI0BO/>)KEHHSI CPibJia Ta 30J10Ta B 3aJ1€K- HOCTI BiJl CKJIaJy €JIeKTPOJIiTy. YCTaHOBJIEHO 3aKOHOMiIPHOCTI
IIPOTiKaHHS 11 po3p06JieHa TeOopisl KepyBaHHS KIHETUKOIO CKIaAHUX €JIEKTPOXiMiUHUX MPOLECIB, IO LO3BOJISIOTh
1iijle- CIPSIMOBAHO MifdMpaTy eJ1eKTPOKATANITUYHI MaTepianuy Ta Jiranay Ass XiMivHuX IXepes CTPyMy, HaTuBHUX

€JIEMEHTIB, CEHCOPIB, IePCIEKTUBHUX eJIEKTPOJIITIB 17151 NoTpe6 (YHKIIOHANBHOI raJbBaHOTEXHIKH.
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Report of research work: 106 pages, 1 book, 64 figures, 14 tables, 114 references. Object under investigation:
electrocatalysts for the reduction of molecular oxygen (pyrolyzed on a carbon matrix) based on heterobinuclear
complexes of 3d metals; multistage heterogeneous electrochemical processes occurring in complex electrolytes
with the formation of electroactive complexes at the electrode. Purpose of the work: creation of highly efficient
stable electrocatalysts for the reduction of molecular oxygen (containing no noble metals) with high specific
characteristic for electrochemical power sources; development of a theory of controlling electrodeposition
kinetics for the goal-directed election of functional materials and promising electrolytes for the needs of
electroplating. Methods of investigation: chronovoltammetry, rotating disc electrode, chemical, thermal, x-ray
phase and spectral analysis, electron microscopy, pulsed spectrometry, mathematics modeling. The effect of the
nature of heterobinuclear complexes of 3-d metals with nitrogen- and oxygen- containing ligands on the
electrocatalytic activity of nanostructures, synthesized on a carbon matrix (SIT - 1), in molecular oxygen reduction
reaction has been studied. It has been shown that the activity of nitrogen-containing nanostructures is higher in
comparison with oxygen-containing ones. Fundamentals of goal-directed synthesis of efficient stable
electrocatalysts have been worked out. The effect of electroactive complexes on the kinetics of stages of
electrochemical processes for systems composed of silver, palladium, cobalt, tungsten and molybdenum ions with
citrate, pyrophosphate and glycinate ions as an example has been studied. The anode corrosion behavior of silver
and gold as a function of electrolyte composition has been studied. The laws governing complex electrochemical



processes have been established, and a theory of controlling their kinetics has been developed, which allows one
to purposively select electrocatalytic materials and ligands for electrochemical power sources, fuel cells, sensors,
promising electrolytes for the needs of functional electroplating.
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