O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0416U002476
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 09-06-2016

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. BamuHcekuit Bitaniit MuxanjioBuy

2. Vashchynskyi Vitalii Mykhaylovych
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HayKoBOi cneniaabHOCTI: 01.04.18

Ha3Ba HayKoOBOi CIeNiaJIbHOCTI: Pizuka i ximis nosepxHi

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHCTy: 13-05-2016

CreniaJbHICTh 3a OCBiTOIO: 8.04020301

Micue po6oTH 3400yBaya: BiiicbkoBa yactuna 3002

Koz, 3a €IPITIOY: 08682683

Micuesnaxo;pxeum:: ByJ1. Kusaruni Onbry, 105, M. JIbgiB, 79060, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO BHYTPIMHIX cripaB YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Cleliajai3oBaHOI BYEHOI pazu): [l 20.051.06

ITloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: Konomuiichkuii iHcTutyT JIBH3 "TIpuKapnarchkuii

HallioHaJIbHUI yHiBepcuTeT iMeHi Bacunsg Ctedannka”

Kopg 3a €IPIIOY: 25735101

Micuesnaxo,zm(eﬂnﬂz ByJ. JIucenka, 8, M. Kosmomus, Kosomuiicbkuii p-H., IBano-®pankiBcbka 0671., 78200,
Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaﬁMeHyBaHHH IOPUIHUYHOL 0COOM: [lepsKaBHUIT BUIMI HaBYaJIbHUI 3aK1a], "TIpUKaprnaTChKUin

HallioHaJIbHUI yHiBepcuTeT iMeHi Bacunsg Credannka”

Kopg 3a €IPIIOY: 02125266

Micue3HaxoaKeHHS: 76018, m. IBano-®paHKiBChHK, ByJ. llleBueHKa, 57
dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemMaTHYHHX PyOPHK: 29.19.01

Tema gucepranii:
1. EnextpoximiuHi Ta copOLiliHi B1aCTUBOCTI aKTHBOBAHOI'O BYIJIELI0, OTPMMAHOTO i3 POCIMHHOI CUPDOBUHU

2. Electrochemical and Sorption Properties of Activated Carbon Obtained from Plant Materials

Pedepar:

1. Po3p0671€HO Ta MPOTECTOBAHO METOAMKY OTPUMAHHS BUCOKOIIOPUCTOTO BYIJIELIEBOTO MaTepiany Ta
[IpOaHaji30BaHO MeXaHi3MU BILIMBY TeMIlepaTypu KapOoHizallii, HasBHOCTI aKTUBYIOYMX PEareHTiB Ha CTPYKTYPHO-
MopoJioriuHi, aficopOLiliHi Ta eJeKTpoxiMiuHi Bractusocti I[IBM. BcraHoBieHo, 110 361/1blIEHHS TEMIIEPATYPU
KapOOHi3alii BUXifHOI pOCIMHHOI CUPOBAHU MIPU3BOAUTD [0 3MEHLIEHHS IOPUCTOCTI Byrieno. [TokaszaHo, mo
mopdosioris i muToMa 1n01IA TOBEPXHI CHHTE30BaHOTO MaTepiany 3anexxars Bif criBigHomeHHs C/KOH nin yac
XiMiyHOi akTuBallii B inTepsasi remnepatyp 850-920 ?C. BussieHo, 110 ONTUMaJbHIMU YMOBaMU [1J1 OLE€P>KaHHS
IIOPUCTOTO BYIJIELEBOTO MaTepialy 3 po3mipamu op 2-6 HM Ta IATOMOIO IJIONIEI0 oBepxHi S = 1300-1600 M2 /T €
KapOoHi3allisi poCc/IMHHOI cupOBUHM I1pu Temneparypi 250-350 ?C Tta ximiyHa aktuBauis KOH 3 pisHum
criBeigHomeHHsIM C/KOH B inTepsai remnepatyp 850-920 ?C. 3'scoBaHoO, 1[0 COpPOLiiiHi BIaCTUBOCTI IOPUCTOTO



BYIJIELIEBOTO MaTepiajly BUBHAYAIOTbCA CYKYITHICTIO TEPMIYHOI Ta XiMIYHOI peakuii akTUBaLii: i3 3poCTaHHAM
TeMIIepaTypyu 0OpoOKU ByTJIeLeBOro MaTepiay pO3BUTOK MOr0 IOPUCTOI CTPYKTYPH CIIOBLIBHIOETHCS, & OTXKeE,
3HIKYIOTbCS i COPOLiliHI B1aCTUBOCTI JaHuX MaTepianiB. Bnepiue BukopucraHo cuHTe3oBaHuil [IBM B sikocTi
esieKTpogHoro marepiany EK 3 BogHUM po3unHOM esekTpoiTy (KOH) Ta ocsirHyTo MakCUMaabHUX 3HAaY€Hb
nuTomoi emHocTi 190 @ /r npu onTumansHOoMy cniBBigHomeHHi KOH / akTrBoBaHuii Byrienp = 1:1. 3'scoBaHo, 1o
30ibLIeHHS npoueHTHoro Bmicty KOH niz yac ximiyHOi akTHBaLii NpU3BOAUTH 0 3MEHIIEHHS TUTOMOI EMHOCTI
[1BM Ta 36inb1meHHs BHyTpiHboro onopy EK. JloBeneHo, 1110 O4HUM 3 HAaWBaKIUBIIMX (PaKTOPIB, IKUI BU3HAYae

€MHICHi XapaKTepUCTUKU NOCHiIKyBaHUX EK € e1eKTpOonpoBifHiCTh €JIEKTPOJIITY.

2. The methods of obtaining high-porous carbon material are developed and tested, the mechanisms of influence
of carbonization temperature, presence in activating reagents of structural-morphological, adsorption and
electrochemical properties of porous carbon materials are analyzed. It is established that the carbonization
temperature increase of plant materials results in the reduction of porosity of carbon. It is also shown that the
morphology and specific surface of the synthesized material depend on the ratio C/KOH during chemical
activation in the temperature range 850-920 °C. It is found that the optimal conditions for obtaining the porous
carbon material with pore sizes of 2-6 nm and specific surface S = 1300-1600 m2 /g is carbonization of plant
material at temperatures between 250 and 350 °C and KOH chemical activation with different ratios of C/KOH in
the temperature range 850-920 °C. It is determined that sorption properties of the porous carbon material are
defined by set of thermal and chemical reactions of activation: with increase in processing temperature of carbon
material the development of its porous structure slows down and, therefore, sorption properties of materials are
reduced. The synthesized porous carbon materials was firstly used as an electrode material of electrochemical
capacitors with aqueous solution of electrolyte (KOH) and maximum values of specific capacity of 190 F/g at an
optimal correlation KOH /activated carbon = 1:1 are reached. It was found that increasing of the KOH percentage
during chemical activation leads to a decrease of specific capacity of porous carbon material and an increase of
internal resistance of electrochemical capacitors. It is proved that one of the major factors determining capacity
properties of the studied electrochemical capacitors is the electrical conductivity of the electrolyte. For non-
aqueous electrolytes (IM solution of tetraethylammoniu tetrafluoroborate in acetonitrile) maximum specific
capacity of 65 F /g is obtained at an optimal correlation C/KOH = 1:2. For electrochemical system porous carbon
material /KI specific capacity within the limits of 155- 75 F /g at a charging current of 50 mA is provided.

Jep>kaBHH peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopUTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
ITiZCyMKH BOCIiI>KEHHS:

Iyo6sikarrii:

HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Conia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:
BrnpoBazyKeHHs pe3yJIbTaTiB AucepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10-6aTbKOBI:



1. Ocradiituyk borpan KoCTSHTHHOBUY

2. Ostafiychuk Bohdan Kostyantynovych
KBasidikamis: n.¢.-m.u., 01.04.18
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. Mosionkin Bagum Bopucosuy

2. Monogkin Bagum bopucosud

KBasidikanis: 1.¢p.-m.1., 01.04.07
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Koman borpan IlerpoBud

2. Koman borgas IletpoBuy

KBasmigikanis: 1.¢.-m.H., 01.04.07
InenTudgikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamnist:

IloBHe HaliIMEeHYBaHHs IOPHAHYHOI OCOOH:

Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [Tonosuy Imutpo IBaHOBUY

2. [Tonnosuy IMutpo IBaHOBMY

KBasidikanis: 1.¢p.-m.u., 01.04.07
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHE HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHs:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIJIbHOCTI

Ocradiituyk borman KocTSHTHHOBUY

Ocradiituyk Borgan KocTssHTUHOBUY

FOpuenko T.A.



