BIAI'YK
O(ILIHOrO ONOHEHTA Ha AUCEPTaIlifHY poboTy
[Incapenko Cuixkanu BacuaiBun
Ha Temy «JlysHe BHIIYyroByBaHHS LLIbMEHITOBOI'0 KOHIIEHTPATY
Ipmancbkoro poxoBuinay,

Npe/ICTaBJIEHY Ha 3/100yTTa HayKOBOTO CTYIICHS JIOKTOpa (istocodii

B rasy3si 3Hanb 16 XimiyHa Ta GioiHxkeHepis

3a crieriasibHICTIO 161 XiMIUHI TEXHOIOrIT Ta IHKCHEPIS

AKTYaJIbHICTH TEeMH JINCEPTAIlii.

3anacu TMTAHOBOI PYJAM Yy CBITI, 3a PI3HWUMH OIIIHKAMH, CTaHOBJIATH KiJibKa
COTCHb MUIbAPAIB TOHH. HaiOulbll NOIMPEHUM THTAHOBMICHMM MiHEPAJIOM €
UIbMEHIT. Da30BMil 1 XIMIUHMH CKJIal THTAHOBOT PY/IM BU3HAYAECTHCA 1IOXOKEHHAM i
reorpadiyHUM po3TallyBaHHAM 11 pojoBHIN. Tak, IS UIBMEHITY YKpaiHCBKMX
po10BHILl XapakTepHHH BUCOKHUM BMICT THTany(IV) okcuny — nonan 70 % mac.

InbmeniToBa  pyna  —  OpUPOJIHME  pecype i3 3HAYHUM  [IOTCHILIAJIOM
BUKOPUCTAHHSA Y PI3HMX Trajy3sX HPOMHUCIOBOCTI. ToMy po3poGJicHHS HOBHMX Ta
YAOCKOHAJICHHS ICHYIOUMX METOJIIB 11epepoOIeHHs W€l pyAH OJHO3HAYHO CHIPUSTHME
CKOHOMIYHOMY PO3BHTKY PETriOHIB KOHIIEHTPYBaHHS ii POIOBMIIL.

[{uboBuii npoaykT i (Ga3oBMH CKIa] BUXIAHOI pyAH BIUIMBAIOTH Ha BUOIp
Crocody rnepepodiieHHs UIbMEHITOBOT py/M. Ha choroani ocHOBHHUMH criocobamu
nepepoOIIeHHS THTAHOBMICHOT PY/IM € KUCJIOTHI, 30KpeMa XJIOPHIHMH 1 cyabhaTHHiA,
JUISL SIKUX  XapakTepHl BeJIMKI 00’€MM BHKMIB 3a0py/IHIOBAYIB y HABKOJIMUIHE
CEpe/IOBMIIIEC, 3HAYHA KUIBKICTh JIOMIIIOK Y MPOJYKTI, SKHH 110Tpedye J101aTKOBOIO
ouuieHHs. Jly)kHe BMIIYrOBYBaHHsS THTaHy 13 IPUPOAHOT TUTAHOBMICHOT CHPOBHHM
MOKC CTaTH KOHKYPCHTOCIIPOMOXKHOI — albTCPHATHBOIO  JUIS  BUKOPHCTaHHS
KMCJIOTHUX C110c001B. [IOpIBHSIHO 3 IHIIMMK METOJIAMH 11€PEPOOIICHHS THTAHOBMICHOT
pyau, JyxkHe BuiIyrosyBaHHa Ti1 BOJIOjli€ HM3KOIO IEpeBar, a came: BEJIMKOO

HIBHJKICTIO nepeBesicHHs Ti y po3unHHy (GOpMY THTaHaTiB, BUCOKMM CTYICHEM
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nepepo0/IeHHs: CUPOBUHH, MEHII TOKCUYHUM BIUIMBOM HA HABKOJIMILHE CEPEOBHULIE,
BIICYTHICTIO HEOOXIIHOCTI 3aCTOCYBaHHsi BHUCOKOBApPTICHOIO KOPO3IHHOCTIAKOIO
obnaiHaHHS.

HeoOxiiHO 3a3Hau¥MTH, M0 HEJOCTaTHbO BHMBUYECHHMM 3aJIMIIAKOTHCH  TaKl
acrekTH JIY’)KHOIO BHJIYTOBYBAaHHs, sK BW3HA4YCHHS ONTHMAJIbHUX YMOB HOIO
peanizauil, BCTRHOBJICHHS BIUIMBY NPUPOAN BHUXIJAHOT CHPOBMHM Ha -IPOTIKAHHS
XiMiYHOT B3a€MOIT Mi KOMIIOHEHTAMM Ta MEXAHI3MiB BHJIYTOBYBAHHSA.

BiACYTHICTh KOMIUIEKCHUX JIOCTI/UKEHB NEpepoOICHHS UIbMEHITIB YKPAaiHChKHX
poaoBHIL (30Kkpema i IpriaHchKoro pojioBMINA) 3 BHCOKHM BMICTOM TuTaHy(1V)
OKCHJly pOOMThL TMONIYK palioHalbHOro crocody BuiyrosyBanus Ti 3 Takoi
UIBMEHITOBOT PYy/IM aKTyaJlbHUM HAayKOBO-IPUKJIA/IHUM 3aBJaHHAM, L0 10Tpedye
HEB1/IKJIAJTHOTO BUPILICHHS.

HaykoBi Jl0C/JUKEHHS 3a TEMaTHMKOIO JMCepTallliiiHol podOTH BMKOHAHO 3a
nporpaMoto MiHicTepcTBa OCBITM 1 HayKd YKpaiHM Yy MeEkKax JAepkKOHKETHOT
HayKOBO-JOCHIIHOT  po0OoTH  «DI3UKO-XIMIYHI  BJACTHBOCTI  CUHTETHYHHUX

TBEPJAOTUILHUX Heopraniyuux marepianis» (Ne J[P 0122U002273).

Ouinka oOrpyHTOBAHOCTI HAYKOBHX  pe3yJibTaTiB  jucepramii, 1Ix
AOCTOBIPHOCTI TA HOBU3HMU.

I1in yac BUKOHaHHA AUcepTalliiiHoT poOoTH 3/100yBauka OTpUMasa HOBI HAYKOBO
OOTrpyHTOBaH1 TEOPETHYHI i EKCIICPUMEHTANIbHI Pe3yJIbTaTH y Tany3i nepepoOicHHS
UIbMEHITOBHX  pyJl, Ha IHJACTaBl AKUX pPO3poOMIIa TEXHOJOrI  JIYKHOI'O
BUJIYIOBYBaHHs UIBMEHITY IplIaHCLKOIO poJIOBHINA 3  OJIEPKAHHAM  IIJILOBOIO
MPOAYKTY — KaJIll0 THTAHATY, AKWM TTICJIST OYMIIICHHS BiJ] TOOIYHUX MPOAYKTIB peakilii
32 po3po0JeHO  METOAMKOK 13 BUKOPUCTAHHSM  €TaHOJy  BOJIOJIE
(GoTOKaTaNITUMHUMH BIACTUBOCTSAMH Y MpOLEcax AECTPYKIT KATIOHHUX OapBHUKIB.

Cryninb 0OrpyHTOBaHOCTI HAYKOBHX PE3YJIbTaTIiB, BACHOBKIB 1 PCKOMCH 1aIlIH Y
avcepTauiitiii podori Cuibkauu IlucapeHko € BUCOKHM 1 TPYHTYEThCA Ha aHali3i
jokepest  iHdopmauii 3a  1npoOseMaTuKol0 1epepoOsICHHS THTAHOBMICHHX Py,

MpaBWIbHIA MOCTAHOBIII METH 1 3aBJaHb JIOCJI/DKEHb, OIpalllOBaHHI OTPUMaHHMX




pe3yJIbTaTiB, JOCTOBIPHICTL AKUX 3a0e311€4eHO BUKOPUCTAHHSAM I1iJ] Yac BUKOHAHHS
JIOC/I/UKEHb  KOMIUIEKCY CYy4YaCHMX METOAIB aHamizy (CKaHIBHOI CIICKTPOHHOT
MIKPOCKOITII, PEHTIEHOCTICKTPaJbHOIO €JIEMEHTHOTO MIKpOaHanizy, 14-
CHEKTPOCKOITIT 3 @yp’e-NepeTBOPEHHAM, PEHTIeHIBChKOT nudpakiii,
¢dotokosopumetpii, UV/Vis-crieKTpockorii), KOPEKTHICTIO pPO3paxyHKIB OCHOBHMX
TEPMOJMHAMIYHUX (QYHKIIH CUCTEMM 32 CTaHJAPTHUX YMOB 3 BHKOPHCTAHHSIM
CJIEKTPOHHUX 6a3 JJaHMX, KOpPEJAIICI0O HU3KH DPE3yJbTaTiB i3 BiIOMHMM JIAHUMH
JiTEpaTypH, BIATBOPIOBAHICTIO PE3YJILTATIB Ta iX B3a€MOY3TO/UKEHICTIO.

llepcneKkTHBHICTL BUKOPHMCTAHHS PE3YJILTATIB JIMCEPTAIIHHOTO JOCITIJDKCHHS
MIATBEP/UKEHO aKTOM iX BIPOBA/DKCHHS Yy HaBUYAJIBHMH Tporec Kadeapu XiMmii
KUTOMHUPCBKOIO NEepKaBHOrO yHIBepcuTeTy imeHl IBana ®dpanka, 30Kkpema Juis
BHKJIAZIAHHA TaKWUX JMCUMILIH «XiMis TBEpAOro Tina», «XiMmis (yHKIIOHAILHHX
marteplaniB», «MeETOJM CHMHTE3y Ta OYMCTKM HEOpraHiuHMX cnojiyk», «CyuacHi
CHHTETHYHI HeopraHiudi Matepianu», «Green chemistry» s 3100yBaviB BHILOT
OCBITH I1€pIIOTO Ta JAPYroro piBHIB BUIOT OCBITH crietiaiibHocTi 102 Ximis.

HaykoBa HOBM3HA pe3ynbTaTiB JIMCEPTALIHHOIO JIOCHI/DKCHHS 10oJsrac vy
TAKOMY:

- JOBEJCHO, 110 BWIYIrOBYBaHHsA UIBMEHITY KaJlll0 TIJIPOKCHIAOM €
TEPMOJIMHAMIYHO BUTJIHIIINM NPOLIECOM, HIK 3a BMKOPMCTAHHS sSK arcHra Juis
BMJIYTOBYBaHHs HATPIO I'JIPOKCHLY;

- OOIpYHTOBAaHO  E€KOHOMIYHY JIOUUIBHICTH  CHHTE3Y  KaJlilo  TUTaHaTy
BUJIYTOBYBaHHAM UILMEHITY ((pakiis < 71 MKM) Kajlito IJIPOKCHIOM 3a MOJILHOTO
CHIBBIIHOMIEHHS 1IbMEHITY 10 Jjyry 1:2 1 narpiBanHs 3a temneparypu 453 K
YIPOIOBXK 3 TOJ.;

- PO3BMHEH] HAYKOBI YSBICHHS PO MEXaHi3M JIYKHOIO BHJIYrOBYBaHHS
UIbMEHITY Kajlllo TUIPOKCHIOM. BeTaHOBiICHO, 1110 BHIYTOBYBaHHS  UILMCHITY
KaJllio TJIPOKCHOM 33 CKCIICPUMEHTAIBHO BH3HAYEHHWX YMOB HaAWOUILII BjaJIo
OIIMCYETBHCS MOJICIUIIO «CTUCHEHOT cepu» 3 JIMITYI0HOIO CTali€l0 XIMIYHOT peakilii

32 HU3BKMX 3HAYEHb CHEPIil aKTHUBAIIIT;




- po3po0JICHO METOJIMKY OYMIIEHHS KaJlll0 TUTAHATY, OTPUMAHOIO JIYXKHHUM
BUJIYI'OBYBAaHHSIM UIBMEHITY KaJlll0 TIAPOKCHIOM, 13 3aCTOCYBAHHSIM PELMPKYIISLLT
€TaHOJy B peakiliiHii cucTemi;

- BIEpIIC BCTAaHOBJIECHO, 1[0 KaJlil0 TUTaHAT, OTPUMaHWH  JYKHUM
BMJIYTOBYBAHHSIM UIBMEHITY KaJlll0 TIAPOKCHIOM, ITICJISi OYMIICHHS BIJI MOOIUHUX
MPOAYKTIB 3a pO3pOOJCHOI METOJAMKOK 3 BHKOPUCTAHHAM €TaHOJY BOJIOAIC
hOTOKATaNiTHYHUMM BIACTUBOCTAMM y IpPOLECaX JSCTPYKILii KaTiOHHUX GapBHHKIB
(30KpeMa, METHJICHOBOTO CUHBOT0);

- BCTAHOBJICHO, IO afcopOilis GapBHMKIB 3 1X BOJHHUX PO3YMHIB MOBEPXHEIO
KaJl0 TUTAHATY OMHUCYEThCH KIHCTHYHOIO MOJICIUTIO TICEB/IO-JIPYTOTO MOPS/IKY, Ta
BM3HAUCHO, L0 MEXaHI3M ajIcopOlIl MOJArae y eeKTPOCTaTHUHIN B3a€MOIT MIK
(GyHKLIOHAJIBHUMM TpylaMy [OBEpPXH1 ajcopbeHTa Ta MoJsieKyJlamu OapBHUKA B
pO3uMHi, OJHAaK ajacopOuis Ha Mexi nouainy a3 «aucopdar-aacopOeHT» ¢
NIMITYIOYOI0 CTalIcIO;

- Ha OCHOBI 3HAYEHHs eHeprii ajcopOilii (MeHIe 2 k/[k/Mob), po3paxoBaHOTO
3a piBHsAHHAM JlyOinina-PajymikeBuya, niirBep/ukeno GisMuHME Xapakrtep ajicopOoiui
MOJICKYJ1 OapBHHMKA ITOBEPXHEIO KaJlil0 TUTAHATY;

- 1I0Ka3aHo, 10 CHHTETMYHMI  KaJlil0  TUTAHAT €  TEPCICKTUBHUM
(oTokaTa3aTOPOM LIS AECTPYKILIi METHIIEHOBOTO CHHBLOTO;

- BIIEpUIC PO3POOJICHO TEXHOJOTIYHY CXEMY OJICpXKaHHsA Kajilo THTaHaty
CIOCOOOM JIY’>KHOTIO BHIJIYTOBYBAaHHS UIBMCHITY Kallil0 T'IJIPOKCH/IOM, siKa JIa€ 3MOTY
MIHIMI3yBaTH HIKi/IJIMBI BUKWH B HABKOJIHMIIIHE CEPE/IOBUILE Ta 3MCHIIUTH BUTPATH
MM 4ac BUPOOHMILITBA Kajlll0 TUTAHATy INUIAXOM PEIMPKYIAIIT €Tanoiy, JIyry Ta
HEIPOpPEaroBaHoro UILMEHITY.

Koxne  mosioKeHHs  HayKOBOI  HOBM3HM  [IEPEKOHJIMBO  MIJITBEP/DKECHO
BIITBOPIOBAHUMH JIOCTOBIPHUMM PE3YyJIbTaTaAMH C€KCIIEPHMEHTANIBHUX J10C/IIKEHb.

Omxe, 3aBaaHHsA, HEOOXIAHI I JIOCATHEHHS METH JIMcepTauiiiHol podoTH,
BMKOHAHO TOBHICTIO, a 3/100yBay 00 €KTUBHO OBOJIO/IIB METOJOJIOTIEI0 HAYKOBOT

JIAJILHOCTI.




Ouninka 3micTy aMcepraunii, il 3aBeplueHicTh Ta JJOTPHUMAHHA NPUHIHIIB
aKaJaeMivHoi J00poYecHOCTI.

3a cBOiM 3MicTOM aucepTaliitna pobora 3100yBaya [lucapenko C.B. nosHicTio
pianosiaae CranmapTy BHINNOT OCBiTH 31 cneniansnocti 161 XiMiuHi TexHonorii Ta
iH)KEHEpPIs Ta HANpPsAMKaM JOCJIi/PKEHb BIIIOBIIHO JI0 OCBITHBLOI 1porpamu «XimiuHi
TEXHOJIOT1T Ta 1HXKEHEPIs».

Jluceprauiiina poboTa € 3aBEpIIEHOK HAYKOBOK MPALCI0 i CBIIYMTH MPO
HasBHICTh OCOOMCTOTO BHECKY 3/100yBaya y HayKOBHH HampsaM IepepoOJieHHs
MIHEpaJIbHOT CHPOBHHH.

Posrisgnysimim 3BIiT 10jaiGHOCTI 3a pe3yjbTaTaMH [CPCBIPKH  JIMCEpTalliiHOT
po0OTH Ha TEKCTOBI CHIBIA/IHHSA, MOXHA 3pOOMTH BHMCHOBOK, 110 JMcCepTalliiina
pobora Ilucapenko Cuixanu BacuiiBHH € pe3yibTaToM CaMOCTIHHMX 1OC/TIKEHD
3100yBaya i HE MICTHTh eJIeMEHTIB (anbcudikauii, komnisuii, pabpukanii, niariary
Ta 3ano3uycHb. BUKoOpHcTaHi i1el, pe3ynbTaTH | TEKCTH IHIIMX aBTOPIB MawTh

HaJICKH1 IIOCUIIAHHS Ha BIJNOBIJIHE JIKEPEIO.

MoBa Ta CTH/Ib BUKJIAJIeHHS Pe3yJibTaTiB.

Jucepraniitna pobora HanucaHa ykpaiHchbKOIK MOBOIO.

ABTOp JiMcepTalliiHoi poOOTH JIOTPUMYEThCA 3arajibHONPUHHATOT TEPMIHOJIOTI],
10 BUUIOBLIA€ HAyKOBMM cTaHaapTam. Bukiajenns matepiany B jaucepraiii e
nociaoBHuM i joriunum. CTHIB MOBICHHS apryMeHTOBaHMII | HayKOBO-
00rpyHTOBaHMM, 1m0 3abe3neyye JOCTYIHICTh | TOUHICTL BHKJIAJEHHS Matepiany B
JAUcepTalliifHii poboTI.

Huceprauis cxianaetbes i3 BCTYy, 1°STH pO3/1iJiiB, BACHOBKIB, CITUCKY JIKEpe)
JITEpaTypH Ta 10JaTKy. 3aranbHuid o6csr mceptanii — 159 cTopiHok.

Y Berymi  OOIpyHTOBAHO —aKTyalbHICTh JMCEPTAIIHHOrO  JOCII/KEHHS,
copMynLOBaHO METy Ta 3aBIaHHs JMCEPTALlii, BU3HAYEHO 06’ €KT, MPEAMET i METOAM
JIOCIIKEHHSA, BHMCBITJICHO HAyKOBY HOBHM3HY | MPaKTHYHY IIiHHICTh OTPHMAaHHX
pe3ylbTaTIB, JICTANi30BaHO OCOOMCTHH BHECOK 3100yBava i HaBEJACHO JaHi MO0

aripodarili pe3yJsbTaTiB MCEpTAallii.




VY nepumomy po3jijii HaBeIEHO JIaHl LIOJI0 [MOUIMPEHHS TUTAHOBMICHOI pY/IH,
30KpeMa UIbMEHITY, B YKpaiHi Ta CBITI, BHCBITJICHO 3aJICKHICTh (a30BOro i
XIMIYHOTO CKJIaJly UTbMEHITOBOT pyJaH Bl Miclis 11 IreHe3MCy Ta BIUIMB CKJajy Ha
BHOIp criocoOy nepepobiicHHs TbMEHITOBOI py/id. OCHOBHY yBary 30Cepe/KEHO Ha
KPUTHYHOMY aHaJli3l c1oco0IB 1epepoOIcHHS THTAHOBMICHMX Pyl Ta I0Ka3zaHo
NEPCNEKTUBU JIY)KHOIO BUJIYTOBYBAaHHS UIBMEHITY Kajlio 1 HATPIIO TJIPOKCHAAMH JUIs
OTPMMaHH# XiMiUHO akTHBHMX crojiyk Ti. OkpeciieHO OCHOBHI cepH BUKOPHCTaHHS
TUTAHOBMICHHMX crniojiyk. Hanpukinii po3aity chopMysibOBaHO METY JMCEPTALIIHOIO
JIOCITJIKCHHS.

Y apyromy posaiji npejactaBieHO 00°€KT, METOJIHM Ta METOJMKH JIOCTIDKEHb.
OO6’ekromM  jpocaypkeHHs 0OpaHO UIBMEHITOBHM KOHUEHTpAaT 3  IpiiaHchbKoro
ponosuma y Xutomupcenkiii odnacti. HaBeieHO METOAMKH J1y)KHOI'O BUJIYTOBYBaHHs
UIBMEHITY Kajilo rijipokcujioMm, BusHavenHs Ti(IV) B po3uuni, ouuiLeHHS
OTPUMAHOI0 KaJlik0 THUTaHaTy, [POBEIAEHHsS aJAcOpOLIHHUX 1 (OTOKATATITHUHHX
JIOCITIJKEHbB, @ TAKOK MCTOJIM aHaJli3y OYMIIEHOTO 3pa3Ka Kajlilo THTaHaTy (CKaHIBHa
€JIEKTPOHHA MIKPOCKOITisl, PEHTIeHOCNEKTPAJIbHUI eJIEeMEHTHUH MikpoaHaiis, Y-
criektpockoris 3 Oyp’e-nepeTBOPCHHAM, PEHTICHIBChKA I paKilis).

Y TperbomMy Ppo3aiji HaBEJICHO pPE3yJIbTaTH JOCIDKEHb (I3HKO-XIMIMHUX
XapakTepUCTUK (MoOpdoJorii, SAKICHONO Ta KUIBKICHOTO €JIEMEHTHOIO CKJajly,
(YHKIIIOHAILHUX I'PYIl Ta CEPeHbOI'0 PO3MIPY YACTHHOK) LILMCHITY IpliaHcpkoro
poJIOBMIIA 3 BHUKOPHUCTAHHAM METOJIIB CKAaHIBHOI €JEKTPOHHOI MIKpPOCKOMii 3
PCHTTCHOCIIEKTPAJIbLHUM E€JIEMEHTHUM MIKpoaHanizom, [Y-cnekrpockonii 3 dDyp’e-
CPECTBOPCHHAM, PEHTICHIBCLKOT JMdpakilii. Bukxonano po3paxyHku OCHOBHMX
TEPMOJMHAMIYHUX (YHKLIH CTaHy CHCTEeMM (3MIHM CHTaJIbITIi, CHTPONIT Ta eHeprii
[160ca) s npoueciB  JyKHOIO BHJIYrOBYBaHHS UIBMEHITY Kajlilo 1 HATpiio
ritpokcuaaMu. IlpoaHanizoBaHO BIUIMB PO3MIPY YaCTHHOK LIBMEHITY, MOJBLHOTO
CTIBBI/IHOIICHHS BUXIJIHUX KOMIIOHEHTIB, TPUBAJIOCTI BHJTYTOBYBaHHS,
TCMIEPATYPHOIO PEKUMY Ha IIPOLEC JIYAKHOI'O BHIYTOBYBAHHSA UIBMCHITY Kaiio
TUIPOKCH/IOM, BU3HAYEHO ONTUMAJIbHI YMOBH I[OT'O [IPOIIECY, BCTAHOBJIEHO MEXAHI3M

BUJIYrOBYyBaHHsA. P03paxoBaHO ysiBHY €HEpriio akTHBAllll JYKHOIO BHIIYTrOBYBaHHS,




3Ha4YeHHA AKoT (22 kJ[»K/MOJIb) BKa3ye Ha KIHETUYHUH PEKUM IIPOTIKAHHSA MPOLECY 3
HM3bKOK EHepriero axkTupauli. MeToAoM CKaHIBHOI €JIEKTPOHHOI MIKpOCKOMii
MIATBEP/DKEHO, 1110 CEpe/IHIi  po3MIp YAaCTMHOK OTPUMAHOr0 Kajik TUTaHATY
meHmmi, HiK 200 HM, a YaCTMHKM CXWIBHI /10 yTBOpeHHs arperartiB. Ha ocHoBI
pe3y/bTaTiB, OTPUMAHUX 13 BUKOPHUCTAHHIM METOJlYy PEHTTEeHIBCHKOT audpakuii, 3a
dopmynowo llleppepa po3paxoBaHO cepeHId PO3MIP YACTHHOK Kalll0 TUTAHATy
(~32 um).

Y uyerBepTOoMy PpoO3aiji 10/1aHO pe3yJbTaTH JIOCILKEHb aJCOPOUIHHMX 1
GoTokaTaNITUUHHUX BJIACTUBOCTCH [MOBEPXHI Kajlil0 THTAHATY, CHHTE30BAHOIO
MCTOZOM JIY’KHOTO BHJIYTOBYBAaHHS UIBMEHITY IpmiaHchbkoro pojoBuila, 1010
0apBHMKIB — METHJICHOBOI'O CUHBOI'0 1 KOHI'O YEPBOHOTO.

Bcranosneno, 1o ajacopOuiss 6apBHHMKIB 3 1X BOJHHUX PO3UYMHIB MOBCPXHCIO
KaJlllo TUTAHATY OIIMCYETbCA KIHETHUYHOK MOJICIUIO TICEBJIO-PYIOro TOpPs/IKY.
BusnadeHo, 110 MeXaHi3M ajcopOuii nmosisirac y eJeKTPOCTaTHUUHIN B3aeMojIil MK
(GyHKIIOHATBHUMH TpylaMM MOBEpXHI ajcopOeHTa Ta MOJIeKyJaMH OapBHUKa B
po34yMHi, oOJAHAK ajcopOuis Ha Mexi nojauty a3  «aacopdar-ajcopOeHT €
JIMITYIOYOIO CTAJIIEIO.

Ha ocHoB1 3HaueHHs eHeprii ajicopOuii (meHue 2 kJ1x/Molib), po3paxoBaHoro 3a
piBHAHHAM JlyOiniHa-PanynmikeBuua, miarBepikeHo GiznuHuili xapaktep aacopOuii
MOJIEKYJ1 OapBHHKA [TOBEPXHEIO Kallil0 TUTAHATY.

IToka3zano, 11O CHUHTETHUYHHH KaJliko  THUTaHat € NEPCIEKTUBHUM
¢oTokaTanizaTopom Ul JICCTPYKILT METHICHOBOIO CHHBLOrO. BeTaHoBicHO, 1110
dorokaTasiTUYHA JIECTPYKIlis KOHTO YEPBOHOIO HE BiIOYBAacThCH, IO 110B’A3aHO,
MMOBIPHO, 13 HM3bKOIO 3JIaTHICTIO 10 ajacopOuii 1poro OGapBHHKAa Ha MOBEPXHi
KaJlllo TUTAHATY, 110 € OJIHIEIO 3 MOYaTKOBUX CTajii hoTokaTasizy.

Y nm’atomy po3aisi  po3poOsIeHO  TCXHOJIOTIMHY — CXEMY  OJIepiKaHHs
KaJlll0 THTAHATY CIOCOOOM JIY)KHOTO BHIIYTOBYBAaHHS LILMCHITY KaJlilo I'JIPOKCHIOM.
Hagejieno jietaibnuii onyce KJIIOYOBUX €TaliB JY)KHOIO BHJIYTOBYBAaHHS IIBMCHITY, a

TAKO)K BUKOHAHO MarepialibHi PO3paxyHKH 11bOTO MPOIIECY.




BUCHOBKH, 3arajom, BinoOpaxkaioTh OTpUMaHi 3/100yBaueM HalBaXIIMBILIL
HayKOBI 1 IPAKTHYHI1 Pe3yJIbTaTH.
Jluceprauiiina po6oTa opopmieHa Binnosiano go sumor Hakasy MOH Ykpainu

Biz 12 ciuns 2017 p. Ne 40 «I1po 3aTBep/KEeHHS BUMOT 10 0QOPMIICHHS IMCEPTALLii».

OnpUIO/IHEHHSI Pe3YJIbTATIB JIMCEPTALIHHOI podoTH. |

HaykoBi pesynbsratn jauceprauii Bucsimieno y 21 HaykoBid myOuikauii
3100yBaua, cepell AKMX: | CTATTs y HAYKOBOMY BM/AHHI, BKJIIOYCHOMY Ha Jaty
ony6iiKyBaHHA JI0 NepeniKy HAayKoBUX (haXoBUX BMIAaHb YKpainu; 3 crarri y
MepioAMYHUX HAYKOBUX BUIAHHAX, NPOiHIeKcoBaHUX y Ba3ax nanux Web of Science
Core Collection Ta/abo Scopus, 3 sSKMX 3 CTarTi Y BHJAHHAX, BUIHECEHHUX JI0
neporo-tperhoro  keaptuiis (Q1-Q3) BianmosimHo o kiacudikanii SClmago
Journal and Country Rank a6o Journal Citation Reports.

Pesynbratn jucepraiii  Oyno anpoboBaHo Ha 13 HaykoBuX (paxoBHMX
KoH(bepeHIiAX.

Hayxosi npaiti 3/100yBada MaloTh BUCOKHI1 HAYKOBHUH PiBEHb, 1110 MUITBEP/IKCHO
nyomiKalisMU Yy BHJIAHHAX, BIJIHECEHHX JIO TPETHOrO KBAPTHIIIO BIAMNOBIHO JIO
knacudikanii  SClmago Journal. B ycix nybaikamisx JOTPUMAHO [PHUHIMUITH
aKajieMiuHO1 JJ0OpOYECHOCTI.

Omxe, HAYKOBI pe3yjbTaTH 3 KOXKHOI'O PO3JIU1Y €KCIIEPUMEHTAILHOT YaCTHHH

JMCepTalliiiHOT poOOTH IOBHICTIO BUCBITICHO y HAYKOBHX I1yOJliKalliax 37100yBaya.

Hemoutikn Ta 3ayBaskeHHs /10 AUcepTaliiHol podOTH.

1.V c¢xemi KHCJIOTHOIO BWIYTOBYBaHHS UIBMCHITY 3 BHUKOPHCTaHHSAM
(GOKyYNIAHTIB HA pi3HUX cTalisX BUpoOHUUOTrO nporecy (c. 38, puc. 1.9) Guiokynsauru
HE BUKOPUCTOBYIOTb 30BCIM.

2. [lponyieHo KoedillieHTH nepel MpoAyKTaMyU Ta BUXIAHMMH pearcHTaMu y
piBusHHsAX peakuid (31) 1 (52). V piBusuHl peakuli (64) BKazaHO HENPaBUIbLHUH

Koe(ilieHT 1epes BoJ1010.




3. Ha Moo aymky, nouuibHO Oyio O 3a0KpYIJIMTH 3HAYCHHS CCPCJIHBOIO
po3MIpy HacTHMHOK iibMeHITY (c. 92, Taba. 3.2) 1 cepeaHLOro po3Mipy 4YacTHHOK
kauito Tutanary (c. 111, tabn. 3.10) 10 onuHUIL.

4. HeoOX11HO 3a3HauuTH, N0 pE3YJIbTATH, SAKI HABEIAEHO, BIANOBIAHO, Ha
puc. 3.10 1 y tabn. 3.6, na puc. 3.11 i y tabn. 3.7, na puc. 3.12 i y ta6u. 3.8, Ha
puc. 4.8 1y Tadu. 4.9, na puc. 4.9 1y tabn. 4.10, na puc. 4.10 1 y tabn. 4.11, B3acmno
JyOIIIOIOTBCS. '

5. 3Baxkaloun Ha XapakTep 3aJeKHOCTI 3MiHU eHeprii ['i606ca Bijg TeMneparypu
JUIS BUJIYTOBYBAHHS UIbMEHITY Kajito riipokcuaoM (c. 95, puc. 3.7), MOKIHBO, OYII0
0 JIONUIBHO crpoOyBaTH peanizyBaTH IIEH NPOIEC 3a TEMIICPATYPH, HHKYOI, HIXK
453 K.

6. He 30BciM 3po3yminiuM € BUKOpUCTaHHs piBHAHL Snaepa (c. 103, p-uns 3.13)
i KypaiboBa-Jlecoxina-Temnenbmana (c. 104, p-uus 3.15) ans  BUBUEHHS
MEXaHi3My JIy’)KHOI'O BWJIYTOBYBaHHS UIBMCHITY Kallil0 TiIPOKCHIOM, OCKUIbKH
YMOBH 1X 3aCTOCYBaHHs CYTTEBO BIJIPIZHAKOTHCA BIJI THX, 3a SAKHX 3JIHCHIOBAIH
JIOCIIJDKEHHS, PEe3y/IbTaTH SKUX HABE/ICHO Y JIMCEPTAIliiiHIi poOoTi.

7. BucnoBok (c. 105) mnpo Te, 1O JIy:KHC BHJIYTOBYBaHHsA LUIbMEHITY
Kaslilo riJpOKCUJIOM  HaWOINbII  BAAJIO  ONMCYETHCA  IIBHJAKICTIO  B3acMOJLT
KOMIIOHCHTIB BIAIOBIJAHO 10 MOJIETI «CTHCHEHOT cepu» 3 JIMITYIOUO CTaaicko
XiMi4HOT peakuii (koedinieHT kopensiii — 0,9728), nouinsHo 6y10 6 NiATBEPAMTH Ha
OCHOBI [IOPIBHAAHHS 3Ha4yeHb KoedllieHTa KOpenslil I8 yciX BMKOPUCTaHHX
MO/IeNeH.

BBakaro, 1110 BHCJIOBJICHI 3ayBa)KCHHS HE € BU3HAYAILHUMH 1 HE 3MEHIIYIOTH
3arajibHy HAayKOBY HOBM3HY Ta IPaKTHYHY 3HAUMMICTh PE3YyJbTATIB, a TaKOXK HE

BIUIMBAIOTh HA II03MTHUBHY OLIIHKY JMCEPTALLIHOT pOoOOTH.

BucHoBOK npo auceprauiiiny podory.
BBakato, mo nmceprauiiina po6Gota 3100yBaua cryneHs goktopa dinocodii
I[Tucapenko Cuixann BacuniBHu Ha Temy «Jly’KHe BHIYrOBYBAHHS LIBMEHITOBOTO

KOHLEHTpATy IpiiaHchKOro poj10BHIla» BUKOHAHA Ha BUCOKOMY HayKOBOMY PiBHI, HE




MOpyuUIy€ IPUHLMIIB aKaJeMIYHOT JA00pOYECHOCTI Ta € 3aBEPIUCHUM HAYKOBUM
JOCJIJDKEHHSAM, CYKYIIHICTb TEOPETHMUHHX Ta [MPAKTMUYHHUX Pe3y/bTaTiB  SKOIO
pO3B’A3y€ HayKOBE 3aBJIaHHs, IO Ma€ ICTOTHE 3HAYCHHS JUIA Trany3i nepepodsiecHHs
MiHepanbHOT cHpoBHHHU. JlucepraniiiHa poOoTa 3a aKkTyanbHICTIO, TNPAKTHYHOIO
IIIHHICTIO Ta HAyKOBOIO HOBHM3HOIO TIOBHICTIO BIJIIOBIIa€ BHMMOraM YWHHOIO
3aKOHOJAaBCTBA YKpainu, 1o nepepdaveHo y n. 6-9 «llopsaky npucykeHus
CcTyneHs J1okTopa ¢isnocodii Ta ckacyBaHHs PillicHHs Pa30BOi ClIELiali30BaHOT BYCHOT
paad 3akjlaly BHUIIOI OCBITH, HAyKOBOI YCTAHOBHU IIpO MPHUCY/KEHHS CTYIEHS
nokropa ¢utocodiin, 3arrepxeHoro [loctanoroto KabGinety MiHicTpiB Ykpainu Bij
12 ciuns 2022 p. Ne 44,

3no6yBau Ilucapenko CHixkaHa BacuiiBHa 3aciyroBye Ha [PUCY/IKCHHS
cTyneHs Joktopa ¢uiocoii B raiay3i 3HaHb 16 «XiMiyHa Ta OlOiHKCHEpIs» 3a

cneulanbuicTio 161 XimMiyH1 TeXHOJIOTIT Ta IHXEHEPIs.

Odiniiinuii onouenr:

JIOLICHT Kadeapu Ximii i
TEXHOJIOT1T HECOPTaHIYHUX PCYOBUH
HauionanbHoro yHiBepcureTy
«JIbBIBCHKA TOITEXHIKA»,

K f% [0piii CYXAILKHI

I[Tianue nou. Cyxauskoro H0.B. 3acBinuyio

Buenwuii cekperap

HarionansHoro yHisep
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