PELIEH3ISA
Ha JucepTaiiiiHy poboTy
JIOBI'OJIAIIA CEPI'TSI AMUTPOBHUYA
Ha TeMy «IlepepoOka BiIX0/IiB 3 BUKOPHCTAHHAM (DEPUTHUX MaTepialliB Uil 3aXUCTY
JIOBKIJLISD»,
npecTaBjieHy Ha 3100y TTA cTyneHs JokTopa dinocodii
B rany3si 3Hanb 10 — [Ipupouuyi Hayku
3a crientianbHicTiO 101 — Exoutoris

AKTYyaJIbHICTH TeMH AHCepTALIT.

Hucepraniiitna pobora JIOBI'OJIAIIA C.[I. npucBsdeHa aKTyajbHii mnpoOnemi
3HIDKEHHSI €KOJIOTIYHUX pHU3MKIB mpH (YHKIIOHYBaHHI IIiJIPUEMCTB MeETalypriiiHol
rajaysi HUIIXOM KOMILIEKCHOTO MifXOAy JO OYWIIEHHS PiIKUX TOKCHYHHX BiJXOJIB
(GEepUTHIM METOJIOM 3 MOJANBIINM BUKOPHCTaHHAM OTPUMaHUX (PEpUTHUX MarepialliB
JIJIS 3HENIKODKEHHS Ta30BHX BUKHUIIB.

3al1ikaBJIeHICTE B OCTaHHil Yac MUTAaHHAMH NEPEPOOKH PIIKUX CKUIIB, IO MICTATH
iOHM Ba)KKUX METaJiB, MOB’s3aHa 3 HEJOCKOHANICTIO iCHYIOUMX TEXHOJOTiH OYMILEHHS
CTOKiB, OCKiJIbKH HEBUPIllIEHOIO MpOOJIEMOI0 3aJUIIAETHCS NepepoOKka Ta MOBTOPHE
BUKOPHUCTaHHS BTOPWMHHUX BiJIXOJIB, 30KpeMa KHCIMX PO3YMHIB Ta TBEPAHUX OCALiB.
KpiM TOro, piBeHb OYMINEHHS CTIYHHMX BOJ| 1, 30KpeMa, pereHepauii KOJbOPOBHX
MeTalliB B YKpaiHi craHoBUTH TpoxH Oinbine 10 %. A Teputopii, siKi MatOTh HalO1IbIIE
aHTPOIIOTEGHHE HABaHT)KCHHA Ha BOJHI 00’€KTH, BHACHIJOK KOHIEHTPYBaHHS
iHIyCTpiadbHUX MiANPHUEMCTB, XapaKTEPU3YIOTHCS TaK0XK BHUCOKUMM KOHLEHTpALisIMU
MOHOOKCH/IY BYTJICIIO Y aTMOC(EpHOMY MOBITPi.

ToMmy moOmIyK KOMIUIEKCHOTO PillIGHHA 10 3MEHUICHHIO EKOJIOTiYHMX PU3HKIB,
mojo 3a0pyJHEHHsS piAKUMH BiIXOoJaMM Ta Ta30BUMU BHUKHUIAMU IPOMHCIOBUX
MiJNPUEMCTB € aKTyaJbHNM NHTaHHSIM CBOTOJEHHS 1 CTalo MpPEeJMETOM JaHOl
JcepTalliiinoi poGoTH.

Ouinka  OOIpYHTOBAaHOCTI HAYKOBHX  pesyjbTaTiB  gucepramii, ix
JAOCTOBIPHOCTI Ta HOBH3HH.

OGrpyHTOBaHICTh Ta JOCTOBIPHICTh HAYKOBUX PE3YJILTATIB HE BUKJIMKAE CYMHIBIB,
OCKiIbKH BOHH 0a3ylOThCS Ha KPUTHYHOMY aHaji3i JITepaTypHHX JDKEpENd, PETEIbHO
NPOBEICHOMY €KCIIEPHMEHTI 3 BHUKOPHUCTaHHAM Cy4yacHHX O i3HuHHX Ta (Qi3HKO-
XIMIYHUX METOAIB JOCTi)KEHHA: 10HOOOMIHHOTO, €JEKTPOXIMIYHOro, (EepUTHOrO
METOAIB  OYMILEHHS  BOAM, TEPMOKATANITUYHOTO  METOJAY  ra3004MILECHHS;
MIKPOPEHTT€HOCIIEKTPAlIbHOTO aHali3y 37aMy Ta IIOBEpXHI IPH 3aCTOCyBaHHI
CKaHYIOuoi €JeKTpOoHHOI Mikpockomii 3 BukopuctanHaM SELMI PEM-1061, skicnoro
pentreHodazoBoro aHanizy Ha gudpaktometpi Rigaku Ultima IV. [{ng nobynosu xapt
3a0pyaHeHp YKpaiHM TOKCHYHMMH IOJIOTAHTaMH  3aCTOCOBYBalW ILIATGOpMY
Bing©GeoNames, Microsoft, TomTom. Jlns Bisyamizanii KOHCTPYKTMBHHX
ocobsMBOCTEll po3TalllyBaHHs KaTaJiTUYHOI CUCTEMM B IPOMHUCIIOBUX MaciiTadax Ta
cTBopeHHs1 3D—Mozeni peakTopa BUKOPUCTOBYBAIM IporpaMHe 3abe3neuenHs: Blender
4.0. Jlna po3paxyHKy po3CiioBaHHsi 3a0py/IHIOIOYUX DPEYOBMH B IPU3EMHOMY IUapi
atMoc¢epu BUKOpUCTOBYBaju nporpamue 3abdesnedyenns "EOJI 2000".



HayxoBa HOBU3HA OJIcpyKaHUX PE3YJIbTATIB MOJATac y BUPINICHHI HAYKOBOI 3ajaui
KOMIUIEKCHOTO BUKOPUCTaHHS (PEPUTHOrO METOAY /ISl OUMIICHHS HEOE3NEUHUX PiJKuX
BiIXOJIiB METaIyprifiHOro Ta METanooO0poOHOr0 BHPOOHMIITB Ta 3HELIKO/KEHHS
TOKCUYHUX I'a30M01I0HUX NOJIIOTAHTIB, KOJIY BIepiue 0yIio:

- BH3HAUEHO TMapaMeTpu, IO BIUIMBAIOTH HA €(EeKTHUBHE KOHLIEHTPYBaHHS
cynpary 3zamiza (II) Ta cyasdarHOi KHCIOTH B MpPOLECI €IEKTPOJi3y KHCIHUX
3aJ1i30Cy b aTBMICHHX BiJIXOJIiB B JIBOKAMEPHOMY €JIEKTPOJII3Epi;

- BU3HAUEHO BILUTUB KOHILIEHTpAIliif pO34YMHIB, Uacy eJeKTpoJIi3y, BULY aHOMY, CUIN
CTPYMY Ha TIpoliec OTpUMaHH: cyibdaty 3aniza (I1I) npu BUKOpHCTaHHI JBOKAMEPHOTO
eJIeKTpOJIi3epa;

- TIPOBEJIEHO PO3JIiJIEHHs] 3ai30CyJIbQATBMICHUX BIAXOAIB y TPHOXKaMEPHOMY
€JICKTPOJIi3Epi 3 ABOMA aHIOHOOOMIHHUMH MeMOpaHaMu;

- po3po0iieHO HOBITHI MapraHelb-(EpUTHi KaTali3aToOpd Ha JOCTYIHOMY
Ca KJIMHONTHJIOJITOBOMY HOCIi, oTpuMaHi 3 ¢epaty Kajito, cyabdaTy Maprasmio Ta
3a]li30CcyIbGaTBMICHAX BiIX0ZiB, 10 3a0e3neuyloTh HalBUIMI CTyHiHb KOHBepcii
MOHOOKCHJY BYTJIELIO;

- OTpPUMaHO KaTaJiTH4HI CHCTEMH OKHCHEHHS MOHOOKCHIY BYIJICIIO Ha
KEPaMOBOJOKHHCTOMY HOCIi 6aratopa3oBoro BHKOPHCTaHHSA 3 HAHECCHHUMH ILIIIXOM
IpocouyBaHHs (pepUTHUMU MaTepiaTaMu;

- IPOBEJIEHO OLIIHKY KAHI[EPOTE€HHOTO Ta HEKAHIIEPOTEHHOTO PU3KKY I 310pPOB’ s
€KCTIIOHOBAHOTO HACENIEHHS, 1[0 3a3Ha€ BILIMBY BiJ 3a0pyJHEHHs aTtMochepHOro
NOBITPA BHUKMJAaMM BiJl cCTalioHapHuX Jokepesn Jaioyoro mignpuemcrsa [IpAT
«Yxprpadit» B pe3yibTaTi peaiizailii T€XHOJOTii OKMCHEHHS MOHOOKCHIY BYIJIELIO
(hepUTHUMHU KaTali3aTOpaMH.

HaykoBi mocnmijpkenHss OyaM BHKOHaHi 3100yBayeM Ha Kadeapi ekosorii Ta
texHousorii pocnuaHux nonimepiB KIII imeni Irops Cikopcbkoro Ta y kopmopaiiii
«HayxoBuii mapk «KuiBcbka mnoJjitexHika» Ha 3amoBieHHA IIpAT «VYkpaiHchkuii
rpadiT» y paMKax HayKoOBO JOCHiTHUX poOiT: «HaykoBi ocCHOBH po3mupeHHs (HoHIY
JUKEepen Boj103a0€3NeUeHHS HAceJEHHs, YCYHEHHS 3arpo3 HalioHabHii Oe3memi
Ykpainu B ekosnoriuiii cepi» (2022-2023 pp., Homep aepxpeectpauii 0122U001686),
«CTBOpEHHS HOBHUX 3aMKHYTHX TEXHOJIOTIH B NPOMHCIOBOMY Ta KOMYHAJIEHOMY
BoiocniokuBaHHI» (2022-2023 pp., Homep peectpanii 0122U201588), «AHani3 BIUIUBY
MaTepiaJbHOTO i TPaHyJOMETPUYHOTO CKJIAAY TEIIOi30JIAIIl medell mpsMoro HarpiBy
(Kacthepa) Ha 23 pernameHT Kammadiit rpagityBanss» (2023 p., Ne 804/2380260/21)
miJ kepiBHUIITBOM mpodecopa Kadeapu eKoJIOTil Ta TEXHOJOTII POCIUHHHUX MOJiMEpiB
I.T.H., foueHTa Isanenko Oinenn IBaniBHH.

Jucepraniiina poboTa BIANOBiIa€ HANpAMY NPUKIATHUX HAYKOBHX JOCIIIKEHb
HanionanbHOro TexHIUHOro YHiBepcuTeTy VYkpainu «KuiBcbkMii NOMITEXHIYHUN
iHcTuTyT iMeHi Irops Cikopcekoro» «CTBOpEeHHS BHCOKOE()EKTHBHHMX, €KOJIOTIUHO
YHCTHX, €HEpPro- Ta pecypco3depirarouux TeXHOIOrii 1 oOmagHaHHA Yy
MaluHoOY Iy BaHHI, XiMIUHIH, JIETKii, HadTonepepoOHiii IIPOMUCJIOBOCTI,
MPOMHCIOBOCTI OyJiBEIBHUX MatepialiB, po3poOKH 00’ €KTHO-OPIEHTOBHUX CUCTEM
KOHCTPYKIIiIHO-TEXHOJIOTTYHOTO MOJIENIOBAaHHS Ta 3a0e3neueHHs AKOcCTi it HajiliHoCTi
NPOrPECHBHOT TEXHIKMY.



JlOoCTOBIpHICTE 1 HOBHM3HA pe3yJIbTaTiB JUCEpTallil I'PYHTYeThCS Ha myOmikaiii
OTPUMaHHX PE3yJIbTATIB Y BUJAHHSAX, AKi BIIHOCATHCS 10 HAyKOMETPUYHOI 0a3u JAaHuX
Scopus, ¢daxoBux xypHaliB, anpoOalii pe3ynbTaTiB JA0CHiPKEHb Ha BceykpaiHChbKUX
MIZKHApPO/IHUX Ta HAYKOBUX KOH(epeHlisx. BUCHOBKM Ta peKOMEHJAlil JucepTanTa €
JIOTIYHUMHU  Ta 3po0JsieHi 3a pe3yJibTaTaMH [OBHOTO i OO’€KTMBHOIO aHajizy
TEXHOJOTIYHHUX MPOLECIB, AKI MiAIATAIN TOCTIHDKSHHIO.

Omxe, B aucepTaliiiHiii pobOTI NMOCTaB/iEHE HAYKOBE 3aB/laHHA KOMILIEKCHOTO
BUKOPUCTAaHHA (PEPUTHOTO METOAY JJISi CTBOPEHHS EKOJIOriyHO Oe3nmeyHoi TeXHOOTii
nepepoOKy  piOKMX  BIAXOAIB  METalypriiiHoro  BHPOOHUITBA 3  OIJIAAY
BUCOKOE()EKTUBHOTO OYMIIEHHS CTIYHUX BOJ| Ta pe3yJIbTATUBHOTO BUKOPHCTaHHS
TBEPAMX BIJXOIB BOJOOUHIICHHS JUIS KaTAJITHYHOTO 3HEIIKOJPKEHHS HeOe3NeuHux
BUKHU/IIB MOHOOKCHJy BYIJIELIO, B LIJOMY BHKOHAHO, 3/100yBay IOBHOI Mipolo
OBOJIOJIIB METOJI0JIOTI€I0 HAYKOBOT Ais/ILHOCTI.

Ouinka 3micTy amcepranii, ii 3aBepuieHicTL Ta AOTPHMAHHSA NPHHIUNIB
aKaJgeMiyHOl 100pO4eCHOCTI.

3a cBoiM 3micToMm auceprailiiina pobota 3m00yBavya Jlosronana C.Jl. moBHIiCTIO
BianoBinae CraHgapTy BHINOI OCBiTH 3i cneuniansHocTi 101 — Ekonorist Ta HanpsiMkam
JOCHiIKEHb BiJIOBIIHO IO OCBITHBO1 MporpaMu «Ekoyorisy.

Huceprauiiina po6oTa € 3aBEpIICHOI0 HAYKOBOK IMpaLel0 i CBIIYUTH IPO
HAsABHICTE OCOOMCTOrO0 BHECKY 3/00yBaya J0 MPIOPUTETHOTO HAYKOBOTO HAIpAMY
«PauioHanbHe MpUPOIOKOPUCTYBaHHY 13 3akoHy Ykpainu «IIpo npiopureTHi Hanpsmu
PO3BUTKY HayKu i TexHikm» Ne 2859-IX Bin 12 ciuns 2023 p.

Po3ruisHyBIIM 3BIT MOAIOHOCTI 3@ pe3yIbTaTaMu MEPEBIPKU AUCEPTAIliifiHOT po6OTH
Ha TEKCTOBi CHiBNAJiHHA, MOXKHA 3pOOMTH BHMCHOBOK, IO AMcepTaliiiHa pobota
Josronana Cepris IMUTpoBHYa € PE3yJIBTATOM CAaMOCTIIHUX JIOCHTIKEHb 3100yBaya i
HE MICTUTh eNeMeHTiB Qanbcudikanii, komminsauii, d¢abpukanii, miariaty Ta
3an03U4eHb. Bukopucrtani iei, pe3ysbTaTd i TEKCTH iHIIMX aBTOPiB MalOTh HANCKHI
IIOCUJIAaHHS Ha BI/INIOBIJIHE JKEPEIIO.

MogBa Ta ¢TH/IL BHKJIAJEHHSA pe3yJbTaTiB.

Hucepraniiina po0oTa HamucaHa akKaJEMIiuHOIO YKPaiHCBKOIO MOBOKO 3
BHKOPHCTAaHHAM HAyKOBOTO CTIUIIO. Y poOOTi BHUKOPHCTAHO 3arajbHONPUHAHATHI
HayKOBi TeXHI4HiI TepMiHH. CTIIIICTHKA BHKIaJCHHs MaTepialliB JOCIiKeHb, Hay KOBUX
TI0JIOXKEHb, BHCHOBKIB 1 pekoMmeHjailiii 3abe3medye JIOTiYHICTH 1 JOCTYNHICTH iX
CHPUNHATTA.

JucepTallisi CKIagaeThes 3 BCTYIy, 5 po3/iiiB, BUCHOBKIB, CIIHCKY JITEpaTypH Ta
Jo/aTKiB. 3aranpHuii 00car qucepranii 263 cTopiHku.

VY BCTyni HaBeJEHO aKTyalbHICTh po0OTH, cHopMyjhOBAHO MeETy i 3aBmaHHsA
JOCTIPKEHHs, BHCBITIIEHO METOAM JOCHiJ)KE€Hb, HAYKOBY HOBH3HY 1 NpaKTHYHY
3HAYyIIiCTh PoOOTH, HaBeIEHI JaHi mofo ampoOarii, BIPOBaKEHHs Ta myomikamii
Marepialip AucepTailii.

VY nepuiomy po3jii 3a3HaY€Ha OCHOBHA CYTHICTh HeOE3MeKH Il HABKOJIUITHBOTO
CEpelOBHINA BiJl CKUIY CTIYHMX BOJI TajbBaHIYHOTO BHUPOOHHWIITBA Ta HaBeJCHA
knacuikariisi CTiYHUX BOJ| rajJbBaHiYHOTO BUPOOHHIITBA 33 KPUTEPisAMHU iX YTBOPEHHS.
HaBeziena XxapakTepHCTHKa METOJIB OYMIICHHS CTOKIB TajJbBaHiYHOTO BHPOOHWIITBA.



3okpemMa po3MJISHYTI OCHOBI MPOOJIEMH i MEPCHEKTHBH BJOCKOHAICHHA TPaJuLIiiHOrO
" peareHTHOro MeTO/Ay, UUIAXOM TNPOMHCIOBOI YTHJI3ailii “0cajiB 3 BHKOPUCTaHHAM
(GEepUTHOTO METOJY.

OmucaHo cydYacHi METOJIM  3HEMIKOXKEHHS CTIYHUX BOJ  TajbBaHIYHHX
BUPOOHHUIITB, TAKUX K €ICKTPOXiMiuHMH, I0HOOOMIHHHUIA.

Ha ocHOBi aHami3y Ta cucTeMaTH3allil JiTepaTypHUX JUKEpE 3po0JIeHO BICHOBOK,
IO € JOUIBHUM TIPOBEACHHS JOCHI/DKSHHS, TNPHCBAYEHOIO EJIEKTPOXIMIYHOMY
OYHMILEHHIO 3ai30CyIbGATBMICHUX CTOKIB 3 MOJAAILIINM BHKOPUCTAHHAM PO3YUHIB
cyabgarip 3amiza (II) ta 3amiza (III) a1 oTpumaHHs (epHTHMX MarepialiB fK
TOBapHOro mpoaykry. ITokazaHo, o s po3B’sA3aHHA 3ajadi 3HemKomkenns CO
NPOMOHY€EThCA JiBa crmocodu, 1o OaszyloThes abo Ha (i3MKO-XIMIYHMX METOAAx
BUJIyUeHHs, ab0 Ha TEpMIiYHOMY YM KaTaliTHYHOMY OKHCHeHHI. OjHak, sfK (i3uko-
XiMiuHi CHOCOOHM, Tak i TEPMOOKHCHEHHS XapaKTepU3yIOTbCS BHCOKOK €HEpro- i
KaIliTaJIOMICTKICTIO, NMPH 1IbOMY He rapantyiouu noeHe 3HemkomxeHHs CO. Tomy
HAWOLJIBIN aKTyalEBHEM € TEPMOKATAITUYHUI METOJI OKUCHEHHS MOHOOKCHIY BYTJIELO
Ha TEeTEpPOreHHHX Kartaiizatopax. OmucaHi BX€ BiZJOMi PpillIEHHS BHKOPHUCTAHHS
KaTajli3aTopiB Ha OCHOBI ()epUTHMX MaTepiadiB B TEXHOJOTIYHUX Ipolecax
3HENIKO/DKEHHS TOKCMYHOro rasy. OmnmcaHi MeToAy OIHKM pH3MKIB Ta iX
XapaKTePUCTUKH, €Tl JOCTi/PKEHHs] KaHIIepOTeHHUX PHU3UKIB 3 BpaXyBaHHAM OLHKH
CyMapHHX PH3MKiB, 00yMOBJIEHUX OJHOYACHOIO Ji€I0 KilbKOX XIMIiYHHMX CIIOJNYK, LIO
CYMapHO MPUCYTHI Y BUKUJIAX €JIEKTPOJAHOr0 BUPOOHUIITBA.

VY po3mini MiCTATbCS BHCHOBKM 1 NMOCTaHOBKA 33/1a4i 3 CTBOPEHHS O€3MeYyHOl
TEXHOJIOTi1 MepepoOKu PiIKMX BiJXO/iB METATYpriiiHOro BUPOOHUITBA, 110 Nepedayae
BUCOKOE(EKTUBHE OUMILEHHS CTIYHUX BOJ Ta Pe3yJbTATUBHE BUKOPHCTAHHS TBEPAUX
BiIXOJiB BOJOOUYMILEHHS I KATATITHYHOIO 3HEIIKOHKEHHS HeOe3MeuHUX BUKHJIIB
MOHOOKCHJIY BYTJELIO.

Y npyromy po3aiii aucepTaliiinoi po6oTu npeacTasieHi 00’ €KTH JOCIIIIKEHb, 110
BKJIIOYAIOTh B ce0c OMUC, XapaKTEPUCTHKY, BIACTUBOCTI JOCIIJKYBaHUX CEPEIOBHMIL,
MarepiajgiB Ta pearcHTiB, IO BUKOPHCTOBYBAJIMCS Ta MpPEJICTABIEHI B HACTYIHUX
posninax aucepranii. ¥ posxini onmcani meroonorii nmpoBeieHHs i0OHOOOMiHHOT Ta
eNeKTPOXiMiYHOI TepepoOKH PpIAKMX METAJOBMICHMX BIJIXOJiB OYMILIEHHS BOJH
copOuiiinumMu Metomamu. HaBeleHi METOAMKH OCA/KEHHA (EpPUTHHUX oOcaliB Ta
HAaHECEHHA TX Ha HOCil 3 TNOJANBIINM BHKOPHUCTaHHAM B SKOCTI KaTali3aTopiB
okucenns CO. Hapenenmii mepenik HOPMAaTHBHMX JOKYMEHTIB, Ha SKOMY
IPYHTYBaJKCs TOCTiDKeHHs ekooridnux pusnkie Ha [IpAT «Ykprpagim.

Y TpersoMy po3dimi poOOTH MpEACTaBIEHI  pe3yJibTaTH JOCTIPKEHb 110
iOHOOOMIHHOMY OUHILIEHHIO CYJh(aTBMICHUX KHCINX PO3YHHIB, IO MICTATh KaTiOHH
depymy (II) ta kynpymy (II), 3 Bukopuctanusm kartionity Dowex HCR S/S y H' -
¢dopmi. BuzHaueHo e(EKTUBHICTH pereHepalii KaTiOHITY CyJIb(aTHOIO KHCIOTOIO 3
METOI0 OTPHMMaHHS KOHIIEHTPOBAHMX 3alli30BMICHUX Ta MiJIbBBMICHHX pereHepaliifHux
PO3YMHIB, M0 MiAIATalOTh nepepodii GEepUTHUM METOJOM 3 OTPUMAaHHAM (PEPUTHHX
YaCTMHOK 3 MAaKCUMalbHUMH MAarHiTHUMH BJIacTHBOCTAMH. IloKa3aHa MOXKIMBICTb
nepepoOKH pereHepalliifHuX PO34MHIB Y JBOKaMEpHOMY eljekTpoiisepi. JocmimxeHo
BILIMB KOHIICHTpaliii po3uuHy cyisdaty 3amiza (II) B karojaniili kaMmepi Ta cyiabdaTHoi



KUCJIOTH B aHOJHIH KaMepl Ha MpOIEeC PO3ALUICHHS JOMILIOK 3 BPAaxyBaHHSAM 3aMiHU
AHOJIHOTO MaTtepiajiy 3 TUTaHy Ha CBUHEIb. J[ociipkeHa MOJKIIMBICTh OKUCHEHHS 10HIB
3aniza (II) B aHOHIl Kamepi JBOKaMEPHOTO eJIEeKTPoIi3epy B MPUCYTHOCTI Cyb(paTHOT
KHUCIOTH B KatojHiii kamepi. IlokazaHo, 1IN0 BHUKOPHUCTaHHS TPHUKAMEPHOTO
eNeKTpoJli3epa, a caMe BUKOPUCTAHHsS JIBOX aHIOHOOOMIHHMX MeMOpaH, [103BOJs€
NPUINIBHAIIATH  TPOLIEC OYMINECHHS CTiYHMX BoJA. Pospobiiena npuHuMIOBa
TEXHOJIOTiYHA CcXeMa TIepepoOKH  BiAXOAIB  TraJbBaHIYHOIO  BUPOOHMITBA 3
KOMOIHOBaHMM BHKOPHUCTaHHSM i0HOOOMIHHOTO, €JIeKTpoXiMiuHoro i ¢epuTHOrO
METOJIB Ta MOAAJbIINM BUKOPHCTAHHAM (PEPUTHHX OCAJIB B SKOCTI KaTali3aTopiB s
sHemkomkenHss CO abo 3 MOMUIMBICTIO O€3[IEYHOTO 3aXOpOHEHHA. PO3risHyTO
BUKOPHCTAHHA oTpuManoro cyisgary 3amiza (II1) 3 konuentpaniero 20 r/am® B skocri
TOBAPHOTO MPOAYKTY — KOArYJISSHTY B BOJIOOYHMIIEHH], 1[0 MA€ €KOJIOTIYHY JOLIIBHICTh
ta Oe33anepeyHy TmiepeBary egeKTHMBHOI yTHJi3allii BiAXOJiB TalbBaHIYHOTO
BUPOOHHMIITBA.

Marepiaau TpeTbOT0 PO3ALTY MiCTATH Pe3yJIbTaTH JOCHiKEHHb (Pi3UKO-XIMiYHOTO
cTaHy (epuTHOTO MaTepiaay, OAEPIKAHOTO 3 TOBAPHOIO NMPOAYKTY €JIEKTpoAianily —
KOHIIEHTPOBAHOT'0 po3uKHy cyJjbdaty 3amiza (III). 3anponoHoBaHa TEXHOJIOTIYHA CXeMa
KOMIUIEKCHOT'O 3HEIIKOPKEHHS MPOMMCIOBUX 3a/1i30BMICHUX CyIb(AaTHUX PO3YMHIB 3
OTpPUMaHHAM NPOIYKTiB, IPUJATHUX I IOBTOPHOTO BUKOPUCTAHHS.

Y TpeTsoMy po3A4iJi MpEACTaBlIeH! pe3yJbTaTH JOCHIIKEHHS MO 3aCTOCYBaHHIO
MarHeTuTy, OTPUMAHOTO 3 3ai30CyJb(aTBMICHUX pPO3YUHIB, SK COpOEHTY Juid
BHJIQJICHHS XPOMATIB i3 CTIYHMX BOJA. BCTaHOBIEHO, 10 ONTHMAILHUMHM YMOBaMH
NPOBEACHHS MPOIIECY BHUJAJICHHSA 3 MOJCIBHUX pPO34MHIB cnoiyk xpomy (VI) 3a
JIONOMOTOI0  BHCOKOJAMCHEPCHHX  YacTOYOK  MAarHeTuTy, OTPUMaHHUX 3
3a1i30cyab¢aTBMiCHOTO PO3YHHY pu CIiBBiIHOIICHHI KOHIEHTpaiit
K=[Fe’*]:[Fe*']=2, € nmnpoBemcHHA mpolecy 3a IMiJABHIICHOI TEMIEpaTypu Ta
BUKOPHCTAaHHi MargeTuty 3 Butparoro 20 mr ua 1 mr Cré* .

Y uyeTrBepTOMYy PpO3JLIi JucepTaliifHOl poOOTH MpeACTaBi€HI pe3yJbTaTH
JOCTiDKeHb KaTanizaTopiB Jysa okucHeHHs CO 3 qumoBmMX rasiB. BuznaueHo ¢azopmii
CKJaJ  3pa3ky  IeodiTy J0 Ta  micas  TepMooOpoOKM,  MPOBEAEHO
MIKpOPEHTI€HOCTIEKTPAaAbHUI aHalli3 NOBEPXHi Ta 371aMy MOJAM(IKOBaHOrO (GPEPUTHUMHU
marepianamu neonity. IlpeacraBineno pesynbTaTé MOJETIOBaHHS MPOLECY OKUCHEHHS
CO. CrBopeno 3D-monens OaratokamepHol meui Bumaimy Tumy Piaramepa 3
KOHCTPYKLIHHUMH OCOOJIMBOCTSMM  pO3TalllyBaHHS KaTaliTHYHHUX PEAKTOpIB Y
BOTHEBMX KaHanax 1edi. [IpeacTtaBieHo pe3yabTaTd JOCHIIKEHHB AaKTHBHOCTI
BOJIOKHUCTHX KaTaji3aTopiB y peakuii okucHeHHa CO 3 koHuentpamismu 1 -2 %
3aJ1€KHO BiJI HAHECEHOT0 KaTaJliTUYHO aKTUBHOTO KOMIIOHEHTA - (PEpUTHOTO MaTepiana
0e3 momepenuboi 00poOku. IlpoBeneHO OIIHKY €(QEKTUBHOCTI KaTali3aTopiB Ha
KEepaMOBOJIOKHHCTOMY Hocii. Po3pobneHa cxema po3TallyBaHHS BOJIOKHHCTOTO
KaTanizaTtopa A 3HemkompkeHHA CO 1MMOBHX ra3iB B euyax rpagiTyBaHH. |

[T’stuit po3ain aucepralliitHol poOOTH MPHUCBAYECHUI JOCHIIKEHHIO €KOJIOTIYHUX
BILUTMBIB 3a0pyHIOIOYHX pEYOBUH, 110 npucyTHi y Bukuaax IIpAT «Ykprpadim». B
pO3/1iii HaBeJeHi OCHOBHI TEXHOJIOTI4HI MIPOLECH Ta IX IIKIJIMBL BUKUIH 13 3a3HAYEHHUM
cknagoM. HaBenena oliHka pH3HKY JiSUIBHOCTI Ui 3/I0pOB’S  €KCIIOHOBAHOTO
HacesieHHs Ta 3pobiieHa igeHTUdikalis HeOe3neKy 100 OLIIHKN TOKCHYHOCTI BUKHiB



Bij cramionapHux jmxepen IIpAT «Yxprpadit». 3podiieHuii po3paxyHOK po3CilOBaHHS
3a0py/IHIOIOUMX PEYOBHH B arMoc(epi 3 BHKOPUCTAHHSAM aBTOMAaTH30BaHOI CHCTEMH
po3paxyHky 3abpyxaHenHs arMochepu «EOJI-2000», Ta, fK MiACYMOK, HaBeJEHI
pEKOMEHAALIT 010 3HUKEHHS PU3HKIB.

BuCHOBKKM 1 NpakTUUHi peKoMeHJauii JOriyHo BUILUIMBAIOTh 3 BHKOHAHUX
JOCHiKEHb, 3MICTOBHI, MalOTh TEOPETUYHE TA NIPAKTHYHE 3HAYEHHS.

JucepTariiiina poGota odopmiieHa BinoBiaHo 10 BuMor Hakasy MOH Vkpainu
Bijg 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmKeHHS BUMOT 10 0GOpMIIEHHS AUCEPTALII».

OnpuioaHeHHs pe3yJbTaTiB AucepTaniiinoi podoTH.

HaykoBi pe3ysTaTy auceprailii BUCBiTIeHi y 8 HaykoBUX MyOuikauisax 3100yBaya,
cepell AKUX: 5 myOuiKaniii y HayKOBHX BHJAHHAX, BKIIOUEHUX Ha JaTy OIryOJIiKyBaHHs
JI0 TepeliKy HayKoBHX (paxoBUX BHJIaHb YKpaiHM; | cTarrs y nepiogu4HOMY
HAayKOBOMY BHJaHHi, MpoiHieKcoBaHOMY y 06a3i maHux Scopus (Tpetiii kBapTHib (Q3)
BigmoBigHo mo knacudikanii SCImago Journal and Country Rank aGo Journal Citation
Reports), 2 cTaTTi y 10JaTKOBUX MaTepiajiax.

Takoxx pesyaeratd aucepTarii Oynm ampoGoBaHi Ha 4 HayKoBUX (haxoBUX
KOH(EPEHIIIsX.

OcobuctiM BHecKOM 3100yBaua B CTaTTAX € BHU3HAueHHS €(EKTHBHOCTI
3acTocyBaHHS (EPUTHUX KaTali3aToOpiB A1s KOHBEpCli MOHOOKCHIY BYIVIELIO NEYei
BUINAJTy; pO3paxyHOK MapaMeTpiB Teuil ra30Boi CyMillli yepe3 peakTop, 3aBaHTAKECHUI
¢epUTHUM KaTajli3aTopoM Ha LEOJITOBOMY  HOCIi; PO3paxyHOK peakTopa
KaTaJTiTHYHOTO OKMCHEHHS MOHOOKCHY BYTJIELIO JUIsS PEabHOT BUTPATH AMMOBUX Ia3iB
neyeil BUMATy; BH3HAYCHHS C(EKTHBHOCTI BHJIyYEHHS XpOMATIB i3 CTIYHHX BOJ 3
BHKOPHUCTAHHAM BHCOKOJUCIIEPCHUX COPOEHTIB 3 MAarHiTHUMU BIACTHBOCTAMH, LIO
OTPUMYBAINCh NUIIXOM OCa[UKEHHA 3 CyMilr po3uuHiB cyibgarti 3amiza (II) i 3aniza
(IIT) ; BU3HAYEHHS BILUIMBY YMOB OTPUMAaHHA HA JUCIEPCHICTh 4YaCTOYOK MAarHETHUTY ;
BH3HAUEHHS MOMJIMBOCTI KOHI[EHTPYBaHHS cyJbgary 3amniza (II) B npukaronHiit o6nacti
it cipuaHoi KMCIOTH B NpUAHOAHINH 00JACTI B JIBO- Ta TPUKAMEPHUX €JIEKTpOJli3epax 3
ypaxyBaHHsAM KOHIIEHTpaliiinoi nosnspuszanii anioHooOMiHHOT MeMOpaHM ; OLiHKa
MOKJIMBOCTI OTpUMaHHs (epary Kajiio /Ui BAKOPUCTaHHS B Npoliecax BOJOOYHUILEHHS.

Takum ynHOM, HayKOBi pe3yJIbTAaTH, OMMCaHi B JucepTamiiiHiii podoTi, MOBHICTIO
BHUCBITJIEHI Y HAyKOBUX IyOmikalisfx 3100yBaya.

Hepounixu Ta 3ayBaskeHHs 10 AHcepTaniiinoi podoTH.

1. VY po6oTi He HaBeeHO OOTPYHTYBAaHHS CKJIaJly MOJCIBHUX PO3YMHIB I
BHBUEHHS TIPOIlECiB ioHOOOMiHHOTO BHTydeHHs ioHIB (epymy (II) ta xynpymy (II) i3
CyIb(haTHOKUCIUX PO3UHHIB.

2, JouineHo Oyso © OLIHMUTH BIUIMB  CHiBBiJHOWIEHHS  BUXIJIHUX
KoHIeHTpauiii ioHiB pepymy (1) Ta xkynpymy(Il) Ha epexTHBHICTH CyMICHOI copOIlii Ha
karioniti Dowex HCR S/S y H' - dopmi.

3. VY po6oTi He 3a3Ha4YeHO, IKMM YMHOM BHU3Haya/M BMiIcT ioHiB depymy (II)
ta kynpymy(Il) mpu cymicuiit copOuii Ha karioniti Dowex HCR §/S y H' - dopmi.
4. JominpHo 6yiio 6 CynpoOBOIUTH MaTepialiv TOCTIPKEHb €IEKTPO/ialli3HOro

3HEINKO/DKEHHS  BiJNpallbOBaHUX 3ali30CyJIb(ATBMICHUX TalbBaHIYHUX CTOKIB 3



OTPUM@HHSIM TOBAapHOTO NPOJYKTY pIBHSAHHAMH peakuiil, mo BigOyBaroTbes Y
~KaToJHOMY Ta aHOJHOMY MPOCTOPI ABOX- Ta TPHOX-KaAMEPHOTO €JIEeKTpoIi3epa.

BBakaro, 1110 BHUCIOBJIEHI 3ayBayKCHHS HE € BU3HAYAJILHUMH 1 HE 3MEHIIYIOTh
3arajibHy HayKOBY HOBHM3HY Ta NPAaKTUYHY 3HAYUMICTh PE3YJIbTATIiB i HE BIJIMBAIOTH HA
MO3MTUBHY OIHKY jicepTaliiiHoi poOoTH.

BucHOBOK npo Auceprauiiiny po6ory.

Beaxkaro, mio Jucepraiiiiina po6Gora 37100yBaya cTymeHs JokTopa ¢inocodii
Josronana Cepris JMutpoBuua Ha Temy «llepepoOka BiAXoAiB 3 BHKOPHUCTAHHAM
GepuTHHX MaTepianiB Ul 3aXHCTy AOBKULISA» BUKOHAHA HA BHCOKOMY HAyKOBOMY
piBHi, He MOPYIIy€e NPUHIAIIB aKaJAeMiyHOI J0OPOYECHOCTI Ta € 3aKiHUEHUM HayKOBUM
JIOCTIDKEHHSM, CYKYTIHICTh TEOPETUYHHX Ta MPAKTUYHUX PE3yJIbTATIB AKOTO pO3B'I3y€
HAYKOBE 3aBJaHHA, 1[0 Ma€ iCTOTHE 3Ha4YeHHA i ramysi 3HaHb 10 — IIpupoaxuui
Hayku. Jluceprauiiina po0oTa 3a aKTyalbHICTIO, PAKTUYHOIO I[IHHICTIO Ta HAYKOBOIO
HOBH3HOIO TOBHICTIO BiJINOBijja€ BUMOTaM YWHHOTO 3aKOHOJABCTBA YKpaiHH, IO
nepenbayeni B m.6 — 9 «Ilopsaky NpuCYMKEHHs cTyneHs Jokropa ¢inocodii Ta
CKacyBaHHs pilICHHSA pa30BOi CIEIiadi3oBaHOI BUEHOI pajyl 3akjialy BHILNOI OCBITH,
HayKOBOi YCTaHOBH IO MPUCYJDKEHHSI CTYIEHs J0oKTopa ¢inocodii», 3aTBEpIsKEHOTO
[ToctanoBoto KaGinery MinictpiB Ykpainu Bif 12 ciuns 2022 p. Ne 44,

3n06yBau Josrosan Cepriii JIMUTpOBUY 3aCiIyrOBY€ Ha IPHUCYDKEHHS CTYIEHS
noktopa (inocodii B ramysi 3nans 10 — IIpupoannyi Hayku 3a crneniaasHicTio 101 —
Exodorist.

PeueHsent:
JIOLEHT Kadelpy eKOJIOrii Ta TEXHOJIOori]
POCIIMHHUX TOJIIMEPIB

KIII imeni Iropsa Cikopcrkoro, /

KaHAUJaT TEXHIYHUX HAyK, JOLEHT Onena I'JIVILIKO
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