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Hampsm ¢inancyBanss: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTuynmii o6csar ¢pinaHcyBaHHS 3a 3BiTHMH eTtam: 147.403 Tuc. rpH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

Po3pobneHHss Ha OCHOBi KapOOHI30BaHMX HAHOCTPYKTYDOBAHMX OPTraHIYHUX  CIPSDKEHUMX  TOJMEpPIB  TiOpuMOoHUX

eﬂeKTpOKaTaﬂiBaTOpiB BiﬂHOBJ’IeHHH KMCHIO IJ1s1 BOOHEBO-KMCHEBUX IMAJINMBHUX KOMipOK

Ha3sBa po6oTHu (aHrJI)

Development of oxygen reduction hybrid electrocatalysts based on carbonized nanostructured organic conjugated polymers for
hydrogen-oxygen fuel cells

Pedepar (yxp)

Kapb6oHizaijiero ponosaHoro gocpopHoio KucaoToo mnosiaHiniHy ([TAHI) pazom 3 cimmo Fe (III) cuHTe30BaHO KO-[IOMOBaHUMN
3asizoM, azorom Ta (ocdopom ByrJeleBUil HAHOKOMIIO3UT 3 4YacTuHKamu FeP - FeP/Fe-N,P-C, sKkuil NpOSBIISIE BUCOKY
€JIEKTPOKATAJITUYHY aKTUBHICTb y peakuii BifHOBNeHHs KucHIO (PBK). BusiBneno, mo Co-N-C enekrpokarasnizatopu PBK, siki
OTpYMaHi MipoJi30M IJIM60KO €BTEKTUYHOro po3umHHMKA (DES) Ha ocHOBi 1-6yTui-3-merusnimigazomniit xnopuny ([Bmim]Cl) ta
rigparoBanoro Hitpary Co (II) pazom 3 caxoro Vulcan XC72, xapakTepUu3yIOTbCsI JOBIOTPUBAJIOI €JIEKTPOXIiMIYHOIO CTAbiIbHICTIO
B IIPOLIEC] BiTHOBJIEHHSI KMCHIO, SKa € BUIIOK ab0 IOPIBHIHOIO 3 TaKOIO [JIsl KomepuiitHoro Pt/C karasizaTopy. BctaHoByeHO, mo
criBBigHOmeHHsT MixX Vulcan XC72 Ta Co-BmicHuM DES y nomnepenHuKax CYTTEBO BIUIMBAE HA CKJIAZ, Ta €JIEKTPOHHY OYHOBY
BignoBigHUx Co-N-C KOMIO3UTIiB, BM3HAYalOuM ixHi eJIeKTpOKaTaliTW4Hi BiacTuBoCcTi y PBK. IlokazaHO MOXKJIMBICTB
BUKOPHCTaHHS IpU ojfiep>kKaHHI Kap6oHizoBanux Co-N-C karanizaropiB PBK ko6GasbpTBmicHux DES Ha OCHOBI Xyopupy XOJIiHY.
BcTaHOBJIEHO 37ATHICTh A0 CTabiIbHOI POOOTM Kpamux i3 po3pobieHux Kap6onizoBaHux Co-N-C eseKTpokarasisaTopiB y

BUTOTOBJIEHOMY MaKeTi HU3bKOTEMIIEPATYPHOI MaJIMBHOI KOMIPKH, a TAKOXK y MAKeTi UHK-TIOBITPSAHOTO €JIEMEHTY.
Pedepar (aHrI)

Nanocomposite based on Fe,N,P-doped carbon and FeP particles (FeP/Fe-N,P-C) was obtained by carbonization of phosphoric
acid-doped polyaniline (PAni) with Fe (III) salt. The FeP/Fe-N,P-C nanocomposite are able to show high electrocatalytic activity
in oxygen reduction reaction (ORR). It was found that Co-N-C ORR electrocatalysts, which are obtained by pyrolysis of deep
eutectic solvent (DES) based on 1-butyl-3-methylimidazolium chloride ([Bmim]Cl) and hydrated nitrate Co (II) together with
carbon black (Vulcan XC72), are characterized by long-term electrochemical stability in the process of oxygen reduction, which
is higher or comparable to that for commercial Pt/C catalyst. It was found that the relationship between Vulcan XC72 and Co-
containing DES in the precursors significantly affects the composition and electronic structure of the corresponding Co-N-C
composites, determining their electrocatalytic properties in ORR. The possibility of using cobalt-containing DES based on
choline chloride for preparation of carbonized Co-N-C catalysts for ORR has been shown. The ability of the best of the
developed carbonized Co-N-C electrocatalysts in the manufactured model of the low-temperature fuel cell, as well as in the
model of the zinc-air cell has been established.

Inpexc YIK: 542.8:544.14;542.8:539.19, 544.65:544.4, 544.6 , 544.653
Kozu temaruunux py6puk HTI: 31.15.15, 31.15.33.09, 31.15.33

6. HaykoBo-TexHiyHa nponyKkuis (HTII)

HTII 1

Hassa npoaykuii (ykp): Kap6oHizoBaHi kobanbT-a30T-Byrienesui (Co-N-C) HAHOKOMIIO3HUT, IO Ofiep>KaHUH 3 BUKOPUCTAHHSIM



[JIM60KO €BTEKTUYHOTO PO3UMHHNKA Ha OCHOBI XJIOPUAY XOJIiHY, a TAKO>K HAHOKOMITIO3UT Ha OCHOBI Fe,N,P-nonoBaHoro Byrieio
Ta yacTuHoK FeP (FeP /Fe-N,P-C)

Hassa npoaykuii (aurui): Carbonized cobalt-nitrogen-carbon (Co-N-C) nanocomposite obtained using a deep eutectic solvent
based on choline chloride, as well as nanocomposite based on Fe,N,P-doped carbon and FeP particles (FeP /Fe-N,P-C)

OuikyBaHi pe3ysbTaTi: MaTepianu
T'amyss 3acTocyBaHHS: EnekTpokararnis, naanBHi KOMipKu

Onuc npozykuii (ykp): Co-N-C ta FeP /Fe-N,P-C HaHOKOMITO3UTH 5K €JIeKTPOKATaJIi3aTOPH BiTHOBJIEHHS KUCHIO JIJIs
HU3bKOTEMIIEPATYPHUX NAJIMBHUAX KOMIPOK, SIKi 0fep>KyoTh Kapbosizaunieto (800 C), BinmoBigHO, cyMmimli ri1M60K0 €BTEKTUYHOTO
PO3YMHHUKA Ha OCHOBI XJIOPU/Ly XOJIiHy Ta rifpaTosaHoro Hitpaty Co (II) 3 aneTuneHoBo caxoro abo xnopuny Fe (III) pazom 3

MoJTiaHiiHOM, BOTTOBaHUM POCHOPHOIO KUCIIOTOIO.

ComianpHO-eKOHOMIYHa cpsimoBaHicTs HTII: EkoHOMIst eHepropecypciB, EkoHOMist maTepiais
Cragis 3aBepmenocti HTII: 3it o HIJIKP

Buposagskenns HTII: He BnposamkeHo

CTpoKH BNIPOBAZ KEHHS!

Bupo6HuK npoaykuii: IHcTuTyT diznyHOi ximii im. JI.B.ITucapxescekoro HAH Ykpainu (IOX im. JI.B.ITucapxeBcbkoro HAH
Ykpainu)

Cro>KuBayi NpoAyKIii:
IlepcrieKTHBHI pUHKHU:
IpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 JOTOBOpaMU

dopmu Ta ymoBH nepepgayi mpoAyKiii: 3a J0roBOPOM
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