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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. CuHTe3 Ta eJIeKTPOKaTAIiTUYHI BJIaCTUBOCTI MOAU(IKOBAHOIO a30TOM Ta KUCHEM aKTMBHOTO BYTiJLIs

2. Synthesis and electrocatalytic properties of active carbons modified with oxygen and nitrogen

Pedepar:

1. 3 M€TO0 CTBOPEHHSI AKTMBHOTO BYTIJIIS 3 BUCOKUMHU (PYHKLIOHATIbHAMU MOKJIMBOCTSIMU [TPOBELEHO KOMIJIEKCHY
TEOPETUYHY Ta €KCIIEPUMEHTAJIbHY POOOTY 3 CUHTE3y MOJM(PIKOBAHOTO a30TOM i KUCHEM BYTi/JIA. 3 METOIO
BM3HAUEHHS IOTr0 COPOLIMHO-KATAJIITUYHNAX XapaKTEPUCTUK IIPOBEAEHE JOCIiIKEHHS HAyKOBO Ta IPAKTUYHO
BKJIMBOT'O NIPOLIECY BUAATIEHHS CIPKOBOLHIO. 32 LOIIOMOIOK0 KBAHTOBO-XIMIYHOI'O MOZEJIIOBAHHS B3a€EMO/Iii
MeJlaMiHy Ta CEYOBMHM 3 KUCHEBMICHMMU IPyNIaMy aKTUBHOTO BYTiJlJI1 PO3PO6JIEHO METOAUKY CUHTE3Y 32 SIKOIO
OyJ10 ofieprKaHo 3pa3ku MogudikoBaHOro AB 3 KepoBaHUM BMICTOM a30Ty 10 5% Ta KUCHIO 110 15%. [IpoBenene
KBAaHTOBO-XIMiYHE MOJIE€JIIOBAHHS CTaZill OKMCHEHHS CIPKOBOZHIO XiHOIGHMMMU Ipyliamu NoBepxHi AB Ta perenepatii
riIpOXiHOHHUX I'PYII KUCHEM [10Ka3aJ10 MOXJIMBICTD [IOTJIMHAHHS CipKOBOIHIO ITOBepxHeI0 AB rozi6Ho 1o
IIPOMHUCJIOBOTO XiHTiJPOHHOTO METOMlY OYMIIEHHS IIPUPOSHOTO ra3y Bif CipKOBOIHIO. [JoBeleHa e1eKTpOoXiMiuHa
IIPUPOJa OKMCHIOBa/IbHOI cop6uii H2S Ha AB. 3anipornoHOBaHO CXeMy €JIEKTPOKATaiTUYHOTO MEXAHI3MYy LIbOTO
npolecy, sika rnoegHye crnpsbkeHHs: Red- i Ox-cragiil Ta MmeniaTopHy (PyHKIi10 060POTHUX "XiHOH-TiIPOXiHOHHUX"

[IEPETBOPEHD [IOBEPXHEBUX KUCHEBMICHUX Ipyml AB.



2. With the purpose of creating active carbons with high functional capabilities, a combined theoretical and
experimental work was carried out to synthesize carbons modified with nitrogen and oxygen. To determine its
sorption-catalytic characteristics, the scientifically and practically important process of removal of hydrogen
sulphide are studied. Using the quantum-chemical modeling of the interaction of melamine and urea with oxygen-
containing groups of active coal, a synthesis methodology was developed, according to which samples of modified
active carbon with a controlled nitrogen content up to 5% and oxygen up to 15% are obtained. A quantum-
chemical modeling of hydrogen sulfide oxidation stages by quinoid groups of the surface of active carbon and the
regeneration of hydroquinone groups by oxygen has shown a possibility of absorption of hydrogen sulfide on the
carbon surface, similar to the industrial quinhydronic method of purifying natural gas from hydrogen sulphide. The
electrochemical nature of the process of oxidative sorption of H2S on active carbon has been proved. A scheme is
proposed for the electrocatalytic mechanism of this process, which combines the conjugation of the Red and Ox
phases and the mediator function of reversible "quinone-hydroquinone” transformations of surface oxygen-
containing groups of carbons.
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