BIATI'YK
oOINiiHOro OMoHEHTa Ha IUCEPTAIliiHy PoOOTY
Jloeronana Cepris JIMutpoBHua

Ha Temy «IlepepoOka BixoaiB 3 BUKOpUCTaHHIM (hEPUTHUX MaTepiajiB Ui 3aXUCTY
JIOBKIJIJIS,

sIKa NpeJICcTaBIeHa Ha 3100y TTs cTyreHs gokrtopa dizocodii

B rany3i 3Hanb 10 [Tpupoaunyi Hayku

3a cremianbHicTio 101 Exonoris

AKTyaJbHICTh TEMH AHCEpPTALIL.

VkpaiHa Mae oOMexeHi BOJHI pecypcH, SIKi CTHKAIOTbCS 3 BEJIUKUM
HAaBaHTAXXEHHAM BiJ JIOACHKOI MISUIBHOCTI, IO BKJIIOYA€ BHKHI HeOe3NneyHuX
BIIXOMIB 3 pi3HMX mkepeld. OCHOBHMMHM CIOXKMBAaYaMH BOAU € TPOMHCIIOBICTb,
30KpeMa, eJIeKTPOEHEepreTHKa Ta MeTaIypriiHe BUPOOHUIITBO, SIKi pa3oM CKJIalalTh
48 % 3aranbHOro CIOXXHBaHHs. MeTtanyprisi, 3a 00CSIroM CIIO)KHBaHHS, BiJBOIUTH
HaWOinbIIe Y9UCTOI BOAM 1 CKUmae HebesneyHi CTiYHI BOJHM, SKI MICTSTh CITOIYKH
Ba)XKKMX METaJIiB, TAKKX SIK 3aJ1i30, MiJlb, XpOM TOIIO, 10 MPUBOAUTH 10 3a0pyAHEHHS
MOBEPXHEBUX 1 MiA3eMHHUX BOJ| BXKUMH MeTalaMd. TOX aKTyalbHa 1 rocTpa
npobreMa OYMINEHHS CTIYHUX BOJ BiJ 10HIB BaXKHX METaJliB Ha JaHWH 4Yac He
pO3B’si3aHa IOBHICTIO Ta 3aJHINAETHCS JAJEKO He BHPIMIEHWM [UTAaHHS LIOJ0
00poOKH Ta MOJAIBIIOr0 BUKOPUCTAHHS BIAXO/IB, TAKUX SK OCAJU Ta KUCII PO3YHHH.

IIle oauuMm HeOe3neYHUM 3a0pyJHUKOM HABKOJHUIIHBOTO CEpeIOBHINA €
MOHOOKCHJI BYTJIELIO, SIKMH BXOAMTb [0 OCHOBHHUX IIOJNIOTAHTIB aTMOC(EpPHOro
noBiTpst B YkpaiHi. Bukuau MoHOOKCHIy Byriento nepeBuirytots 700 TucsSY TOH
IOpi4HO. Y BiZICOTKOBOMY BiJHOIIEHHI JO 3araJlbHUX BHKHIIB 3a0pyIHIOIOYHMX
PeYOBHH i MapHUKOBUX Ia3iB MOHOOKCH BYIJIELIO CTAaHOBUTH Oiu3bko 31 %. Tomy
HEOOXiIHICTh Y 3MEHIIEHHI TOKCHYHOIO BUKH/Y L[bOT'O ra3y aKTyalbHa SIK HiKOJIH.

Bax/MBO BiJ3HAYMTH, 110 BHUCOKA KOHIIEHTpALisi MOHOOKCHIY BYIJIELO
YTBOPIOETbCSI He JIMIIEe 4Yepe3 iHAYCTpiaJbHI MiAMPHEMCTBA, 30CEpPe/DKEHI B
Jloneuskiit, 3amopi3bkiii Ta JlHinmpomeTpoBchKiii 00macTsX, a TaKoX uepes
HeedeKTUBHICTH 00 BIICYTHICTb Tra3004uMcHUX cnopyA. OaHuM i3 Takux
nianpuemctB € [IpAT "Ykpaincbkuid rpadit", ske BUKMIAE MOHOOKCH] BYTJIELIO Yy
KinbkocTi 47% Bij 3araabHOl KiIBKOCTI BHUKWAIB B atMocdepy. Jlist miaBHILEHHS
eKoJIoriyHoi Ge3neky 1bOro MiANPUEMCTBA HEOOXIAHO Ppo3pobuTH  crocodu




suwkeHHs Konuentpauii CO, BukopucToByOUH (EpUTHI Martepianru sK BiAXOAH
BOJIOOYHILIEHHS, 110 3MIHHTB CKJIa[ BUKU/IB 1 IX BIUTMB Ha 3/I0POB'sl HaCEJIEHHS.

Ouinka OOrpYHTOBAHOCTI HAYKOBHX pe3yJbTaTiB  AHcepTauii, IiX
AOCTOBIPHOCTI TA HOBH3HH.

HaykoBa HOBH3HA pe3yJbTaTiB AHCEPTALIHHOTO OCII/DKEHHS TMOJArae B
HACTYITHOMY:

- B pesymbTaTi poBOTH MO  JOCHTIKEHHIO  MpOLeCYy  elNeKTpoli3y
3ani30cynbhaTBMICHHX BiMPalbOBAHUX PO3YMHIB HA ABOKAMEPHOMY €NeKTpoIi3epi
otpuMaHo 18,3 %-By KOHIEHTpPOBaHY CylIb(aTHy KHCIOTY, a TaKOX BHU3HAYCHO
BIUIWB KOHILIEHTpalil iOHIB 3aji3a, KHCJIOTHOCTI, CHJIH CTpyMy, BHIAYy aHOAY Ha
IIBHJKICTB TMPOLECY;

- IPH JIOCTIiKeHHI TIpollecy eNeKTpoi3y B TPMKaMEpPHOMY eleKTpoIi3epi came
BHKOPDHCTAHHS JBOX aHIOHOOOMIHHMX MeMOpaH J03BOJIMJIO MPHUIIBUAIIMTH MPOLEC
OYHILIEHHS CTIYHUX BOJ IPH OUTBII HU3BKHX 3HAYEHHSX IYCTHHH CTPYMY; NPH LBOMY
BIANOCS JOCATTH BHXOAYy 3a CTPyMOM TOBApPHHUX TPOMYKTiB, NpPHUAATHUX [0
3acTocyBaHHs, 10 84,5 %, B MOPIBHSIHHI 3 LIUM K€ NNOKa3HUKOM JUIsI IBOKAMEPHOI0
enextpomizepa — 72,0 %;

-B pe3yNbTaTi eJIeKTPOMAiali3HOr0 pO3JUICHHA Ta JOJaTKOBOrO OKHCHEHHA 3
OTPHMAaHHX KOHLEHTPOBaHMX CyibhaTHux po3uuHiB 3amiza (III) Gymo orpumano
deputHi MatepianiB posmipom Bix 2 g0 20 MkMm 3 Oararo®yHKLiOHATbHUMH
cOpOLIHHUMH Ta KaTATITHYHUMH BIACTHBOCTSIMHU;

-B XOAi JOCTiIKEHb KOHBEpCil MOHOOKCHAY BYIJIELI0 pO3POOJIEHO Ta
JOCII)KEHO HOBITHI MapraHeUb-QepuTHI KaramizaTopy Ha poctynHomy Ca-
KJIMHONTUJIONITOBOMY HOCII, IO OTpUMaHi 3 (epary Kamito, cyabhary Maprasiro Ta
3a1i30CyIb(aTBMICHHX BiJIXO/IB;

-Uls BUpilleHHS npoOiemu edekTuBHOro 3HemkomxeHHs CO y mnewi
rpadiTyBaHHS AdYecoHa CTBOPEHO Ta JOCHI[DKEHO KaTali3aTOPH OKHCHEHHS
MOHOOKCHJIY BYyIVIELIO Ha  KepaMOBOJIOKHHCTOMY  Hocii  Garatopa3oBoro
BHKOPHCTAHHS 3 HAHECEHHMH IILIAXOM ITPOCOUYBAHHS (HEPUTHUMHU MaTepialaMH.

Orxe, B jauceprauiifHii poOOTI IOCTaBIeHI HAYKOBI 3aBJAHHS BHKOHaHi
MOBHICTIO, 37100yBa4 MOBHOIO MipOIO OBOJIO/IIB METOI0JIOTI€I0 HAYKOBOI JIis/IBHOCTI.

Ouinka 3micTy AHcepTauii, il 3aBepmieHicTh TAa JOTPHMAHHSA NPHHIHMNIB
aKajemMi4Hoi 100poYecHOCTi.

3a cBoiM 3MmicToM jMcepTaniliHa pobora 3mo6ysaua Jlosronana Cepris
JImutpoBuya nosHicTio Bianosinae CTanaapTy BHILOI OCBITH 3i cnenianbHocti 101
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«Exonoristy Ta HalpsIMKaM  ocltikeHs  BiAmoBiaHo A0 OCBITHBOI MpOrpamu

«Exomnorisy.

Hucepraniiina pobota € 3ABEPIICHOI0 HAyKOBOIO MpALEl0 i CBiTYUTH npo
HAsBHICTH 0COGHCTOrO BHECKY 37100yBaya y HaykoBuii Hanpsm «CTBOpeHHs
BHCOKOC()EKTHBHMX, E€KONOrYHO UMCTHX, €Hepro- Ta pecypco3bepiraroumx
TEXHOJIOTIH i o6nanHanus y MalMHOOY 1yBaHHi, XiMiuHii, Jerkii, HadTonepepobHii
TPOMHCIIOBOCTI, MPOMUCIOBOCTI 6y iBeTbHIX MarepiaiiB, po3pobKH 06’ €KTHO-
OPIEHTOBHHX  CHcTeM KOHCTPYKIIAHO-TEXHOJIOMYHOTO  MOJETIOBaHHS  Ta
3abe3neveHns skocti if HaiHOCT IPOTPECUBHOT TEXHIKMY.

Posrnsmysum 3BiT nogpiGHocTi 3a pe3ynbTaTaMH TMEPEeBIPKH AUCEpTALiHHOT
poboTH Ha TekcToBi CMIBMAAiHHS, MOHA 3pOOUTH BHCHOBOK, IO AMCepTaLiiiHa
po6ota Jlosronamna Ceprist JIMHTPOBHYA € pe3y/bTATOM CAMOCTIHHMX JOCITiJKEHb
3100yBaya i He MiCTHTB eleMeHTiB danbeudixanii, komminsuii, pabpukauii, mariaty
Ta 3amosuyeHe. Bukopucrani inei, pesymbratH i TekcTH iHmMX aBTOPIB MaroTh
HAJIeXKHI MOCHIaHHS Ha BiAMOBiTHe JUKepeo.

Moga Ta cTuab BHKAaneHHs pe3yabTaTiB

Huceprauiitna po6ota Hanucana YKPaiHCBKOK MOBOIO.

Besi nucepraris, koxen posnin MaroTs witky Ta oriuHo 3aBepUIeHy CTPYKTYpY.

HucepTaniio HammMcaHo rPaMOTHOI MOBOIO. Buxopucrana B poGoti HaykoBa
TEPMiHOJIOTIS € 3araJlbHOBH3HAHOKO, CTHITh BUKIATCHHS pe3ysbTaTiB TEOPETHYHHUX Ta
CKCIEPUMEHTATPHUX JIOCHIUKEHb, HOBHX HAyKOBUX IIOJIOKEHb, BHUCHOBKIB i
PeKoMeH1ali# 3abe3nedye iX TOCTyIHe CIPUAHATTS Ta 3aCTOCYBAHHS.

3MiCT aucepTauiiHOi poGOTH, SKICTH UTIOCTpaliif  BiAMOBiAIOTh YHHHHUM
BHMOTaM JI0 JMCEpTallifHHX poOIT Ha 3700YTTA HAYKOBOTO CTYNEHs IOKTOpa
dbinocodii.

Huceprauis CKIagaeThest 3 BCTYIy, I'STH PO3MLNIB, BHCHOBKIB, CITUCKY
niTepaTypu Ta 10/aTKiB. 3araibHuii o6csr qucepTanii 263 cTOpiHKH.

Y BeTyni oOrpyHTOBaHO BHOIp TeMH JIOCIIUKeHHs, chOpMyTBOBAHO MeETy i
3aB/IaHHs, OKpeCIeHO 00’€KT, MPEeJMET i METOMH JOCIiDKEHHS, OMUCAHO HayKOBY
HOBHM3HY Ta NpaKTHYHE 3HAYEHHs OTPHUMAHUX pe3yJIbTATiB, MPHBEIEHO OCOOMUCTHI
BHECOK 37100yBaya Ta anpobaliio pe3yibTaTiB JOCTiKEHHS.

Y nepumoMy po3jijli ONMCAaHO OCHOBHY He0e3leKy /Uil HaBKOJIMIIHBOTO
cepe/IoBHIIA BiJl CKUJAY CTIYHMX BOJl TaJIbBAHIYHOIO BHPOOHMITBA Ta HABEIEHO
knacuikamiloo CTiYHMX BOJ TajbBaHIYHOrO BHPOOHMLTBA 3a KPUTEpisIMH  iX
yrBopeHHs. OkpeMo OyJi0 HaJJaHO XapaKTEePUCTHKY METOJaM OYHILEHHS CTOKIB
rajJibBaHi4HOr0 BUPOOHMUTBA. Y JaHOMY pO3/iJi HpOBeAeHO aHami3 copOuiiiHuX




METOMiB, BH3HAYE€HO NepeBard Ta HEIONIKH 1OHOOOMIHHOrO OYHIIEHHsS BO/IH,
T10Ka3aHO MEePCTIeKTHBH METOLY TIPU PO3/IIEHH] 10HIB BAKKUX METAliB.

TakoX NMPUBEIEHO aHAI3 JTiTepaTypHUX JUKEPel 010 TeXHOIOrii po3pobKH Ta
BUKOPHMCTaHHs KaTaji3aTopis s okucHenHs CO Ha OCHOBI (epUTHHX marepiajiB i
BIUTHBY TEXHONOTIYHMX MPOIECiB HA eeKTHBHICTH KaTasli3aTopiB.

B apyromy posaini aucepraiiinoi poboTu npejicTaBieHi 06’ eKTH JIOCTiKEHbD,
Mo BKMOYAIOTh B cebe OMMC, XapaKTePHCTHKY, BIACTHBOCTI JAOCHiKYBaHMX
CepeoBHIL, MaTepialiB Ta peareHTiB, IO BMKOPHCTOBYBAJIHCA Ta npejcTaBieHi B
HACTYNIHUX pO3JiNax JucepTalii, a TaKoX HaBeIeHHH nepenik HOpMaTHBHUX
JIOKYMEHTIB, Ha SIKOMY TPYHTYBAIUCS JOCIIDKEHHS exostorignux pusukiB Ha [IpAT
«Yxprpadi».

B TperboMy po3jini 3HauHa yBara NpHiUIeHA eNeKTpodiali3HOMY Ta
bepuTHOMY METOXY 3HEHIKOJUKEHHS [POMHUCIOBHX 3a1i30BMICHUX CYJIb(QATHUX
po3unHiB. IToKa3aHO MOXIIMBICTH OKHCHEHHS iOHIB samiza (II) B aHOAHil Kamepi
JIBOKAMEPHOTO eIeKTpPOoJli3epy B NPUCYTHOCTI Cyib(paTHO! KHCIOTH B KaTOJHiH
Kamepi.

3HayHy yBary Oyjio TNPHAITEHO OCIIIKECHHIO (i3uKO-XIMIYHOrO  CTaHy
depuTHOrO Marepialy, OAEpXKaHOro 3 TOBAPHOrO MPOAYKTY eneKTpodianizy —
KOHLIEHTPOBAHOTO po3uuHy cynbbaty 3amiza (I1I).

UerBepTHii pO3AiN pOGOTH MPUCBAYCHUI TOCIIKEHHIO KaTaJai3aTopiB IS
oxucHenHs CO 3 IMMOBHX rasis, a caMe 3HauHy yBary MPHIiTEHO JOCIIDKEHHIO
AKTHBHOCTI LICOJITOBUX Ta BOJOKHHUCTHX KaTalisatopi y peakiii okucHerHst CO 3
KOHIeHTpalisMu  1-2 %  3aJeKHO Bil HaHECEHOro KaTaJliTUYHO AaKTHBHOI'O
KOMIIOHEHTa - hepUTHOTrO MaTepiaja.

[UsTuit  po3din aucepTauiiHOi poGOTH  30Cepe/DKeHHH  Ha JOCIIDKEHHI
eKOJIOTIYHMX BIUTMBIB 3a0pYIHIOIOUMX PEYOBHH, IO TMPHCYTHI y BHKHIAX [IpAT
«Yxprpadim.

V BHCHOBKax c(pOpMyJIbOBAHO OCHOBHI HAayKOBi pe3yJIbTaTH POOOTH.

Y  jojaTkax  IpEACTAaBJEHO  pe3yJNbTaTH  MaTeMaTW4HOi  0OpoOKH
eKcrepMMeHTAbHUX IaHUX, aKT BIPOBA/UKEHHS, Ta JIOJIATKOBI pe3yJIbTaTH aHali3iB.

Jluceprauiitna po6ota odopmiIeHa BiAMOBIIHO 10 BUMOT HaKasy MOH Vkpaiuu
Big 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepKEHHS BUMOT 110 OQOPMIICHHS JQUCepTarii.

OnpuIIoAHEeHHs! Pe3y ibTaTiB aucepTauiiinoi podboTH

HaykoBi pe3yJbTaTv muceprallii BUCBiTJeHI y 8 HayKoOBMX MmyOuikauisx
37106yBava, cepel SKMX: 5 cTaTell y HAyKOBHX BHIAHHAX, BKIIOYCHHX Ha Jaty
omyGikyBaHHs [0 TepesiKy HayKOBHX (daxoBux BuaaHb YKpainu; 1 crarts y
nepioAMYHUX HAyKOBUX BUJIQHHSIX, npoinekcoBanux y 6asax naunx Web of Science




Core Collection Ta/abo Scopus, 3 skux | CTAaTTs y BHWIAHHSX, BIXHECEHMX IO
nepuoro — TpeThoro kaptuiis (Q1—Q3) BiANOBIAHO 10 knacudikauii SCImago
Journal and Country Rank a6o Journal Citation Reports; 2 J01aTKOBI HAyKOBI

nyOmikarii.

Takox pe3ynbTaTH aucepranii Oyau anmpoGoBaHi Ha 4 HayKOBHX (haxoBux
KOH(pepeHisX.

HaykoBuii piBeHb my6iikauii 3100yBaya 3HaX0AUThCA Ha BUCOKOMY pisHi. Bei
NPUHLMIN  aKajaeMidHoi go6podecHoCcTi Oyiu JOTpUMaHi JIMCEPTAaHTOM  IIPH
HaMMCaHHI HayKoBuX myOmikaiii. OcoOUCTHI BHECOK 3106yBaya 10 IyOikauii,
ormy0JIIKOBaHHX 13 CIIBaBTOPAMH Ta 3apaXOBaHMX 3a TEMOXO aucepTanii, € CyTTEBHM.

TakuM YMHOM, HAYKOBi pe3yJIbTaTH OTHCAHI y jucepTaiiHii poGOTi MOBHICTIO

BHCBIT/IEH] Y HAYKOBUX MyOiKawisx 3100yBaya.

Henoiku Ta 3ayBakeHHs1 10 JucepTalinoi po6oTH

1. Baxano 6yno 6 jfoKiagHiIle BUCBITIUTA MUTaHH 10710 10OHOOOMIHHOIO Ta
eNeKTPOIiali3HOT0  OYMIIECHHS MEeTalOBMICHHX CTIUHHX BOJ MeETaIypriiHOro
BUPOOHHIITBA.

2. B nuceprauiiiniit po6oTi, i 30kpema, Ha cTop. 112 3a3Ha4eHO OTPUMAHHA
deputHOro HaHomarepiamy. He scHO, Ha sKIi miacTaBi aBTOp PpOOUTH Take
3aKTIOueHHs. AJke HaBeJeHi B pobOTi IaHi CBiTIaTh IPO PO3MIP YACTHHOK B MEXKax

2-20 MKM.
3. Ha crop. 117 i 121 HaBesmeHi TeXHOJOTidHI CXeMH MEPEPOOKH PLAKHX

BiIXOIiB ra7bBAHIYHOr0 BUPOOHMIITBA, ajle HaXKallb, He BKa3aHa MPOXYKTHBHICTB LIHX
CHCTEM OYHIIEHHS CTIYHUX BOJI.

4. JlouineHo OGyno 6 PpO3MJISHYTH TepMiH eKCIUTyaTalii OTPUMAaHHX
KaTani3aTopiB i MOMIMBI LUISIXM YTHI3alii 1MX BiANPallbOBAHHX MaTepiaiB.

5. B 3ajgadax aMcepraliiiHoi poGOTH 3a3Ha4yeHi OTPUMAHHS 1 JOCILIDKEHHS
depuTHOTO MaTepialy 3 pereHepauiifHuX PO3YMHIB 10HOOOMIHHOTO OYHILUCHHS Ta
NPOYKTiB €NEeKTPOIi3y, a TaKOXK pO3poOKa TEXHOJOTIYHOI CXEeMH KOMILIEKCHOTO
3HEIIKODKEHHST TIPOMMCIIOBUX 3ajli30- Ta MiJAbBMICHHX CyJb(aTHUX pPO3YHHIB.
Ockinbky 1 3aBIaHHs BMKOHaHI aBTOpoM, TO IX chix Oyno 6 BioOpasuTu B
3arajlpHUX BUCHOBKAX JUCepTaLlii.

6. Jlesiki pesynbraTé JucepralliiiHoi poOOTH HE MAalOTh BILOOpPaKEHHS Y
nyGaiKauisx.

BBaaio, 1110 BUCJIOBJIEH] 3ayBaKeHHs He € BU3HAYAJIbHUMH 1 He 3MEHIUYIOTh
3arajibHy HAyKOBY HOBH3HY Ta TPAKTHYHY 3HAYMMICTh PE3yJIbTATIB Ta He BIUIMBAIOTH

Ha MO3WTHUBHY OLIHKY AMCEepTaliifHOl poboTH.




BucHoBoOK npo auceprauiliny po6ory

Beaxaro, mo auceprauiiina pobora 3100yBada CTYNEHS IO0KTOpa dinocodii
Jlosronana Cepris JIMutpoBuua Ha Temy «[lepepoOka BiIXOAIB 3 BHKOPHCTAHHAM
dGepuTHUX MaTepialiB IS 3aXHCTY AOBKLLIS» BUKOHAHA Ha BHCOKOMY HayKOBOMY
piBHI, He NOpYIIy€e NPHUHIMUIIB aKazieMiyHoi J00pOYecHOCTI Ta € 3aKiHYEHUM
HAyKOBHM JIOCIIIUKEHHSIM, CYKYIHICTh TEOPETHYHMX Ta MpaKTHIHHX pe3y/bTaTiB
SIKOTO pO3B'si3y€ HAyKOBe 3aBJAHHs, 110 Ma€ ictotHe 3nauenHs s 10 Hpuponﬂnqi
nayku. Jlucepraiiina po6oTa 3a akTyalbHICTIO, IPAKTHYHOIO IHHICTIO T2 HayKOBOIO
HOBHM3HOIO TOBHICTIO BIiJIMOBijla€ BHMOraM 4YHHHOIO 3aKOHOAABCTBA Vkpainy, 1O
nependaueni B 1.6 — 9 «[TopsiKy NpHCY/UKEHHS CTyNeHs HOKTOpad dinocodii Ta
CKAaCyBaHHS DillleHHs pa30BoOi ClIeliaNi30BaHOl BYUCHOT paju 3aKIaiy BHILOI OCBITH,
HayKOBOI YCTAHOBH IPO NMPUCYDKEHHS CTYIIEHs JI0KTOpa dinocodii», 3aTBEPIKEHOTO
TMocranosor KaGinery Minictpis Ypainu Bix 12 ciuns 2022 p. Ne 44,

3n06yBau Jlosronan Cepriii JIMUTPOBHY 3aCIyrOBY€ Ha MPHUCY/UKCHHSA CTYTICH

nokTopa (inocodii B ramysi suaus 10 Ilpuponsudi Hayku 3a crienianpHicTio 101
«Exonoris».
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