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I. 3AIAJIbHA IHOOPMAUI.fl TIPO IIPO€KT

Tpuna:ricrr Br.rKoHaHH.f, Ilpoenry
floqarox - 03 nucronaaa2l2l poKy;
3arin-reHH.s - 2022 pix.

3aramna eapricrr flpoerry, rpn.
1 2000000 fpzBeHb (,qeaHaArlsu nrinrfi osin rpuneHs).

Bapricrr flpoerry ro poKax, fpH.:
l-fi pir 2000000 rpn.
2-irpix 5000000 rpn.
3-fi pix 5000000 rpn.

2. THOOPMAUTfl IIPO BI,IKOHABIIIB IIPO€KTy

Ao BLrKoHaHnx flpoer<ry 3iuyqeHo 10 suKoHasqin, 3 nux:

AoKTopLI HayK 2;

KaHAuAarLr HayK 5;

inrui npauiBHr{Krr 3.

itj



3. IH@OPMAIIIS IIPO IPAHTOOTPTTMyBAqA TA OpfAHr3Arlrrc(i)
cyEBr,rKoHABII.fl (rB) rrPO €KTy

- fpanroorplrMyBa.r: @iszKo-Mexani.rHr,rfi iHcruryr iu. f.B. KapneHxa Haqionalrnoi arca4err,rii

nayx Yrpaiuu, €[PilOy 03534506, KBEA 72.19 Kepinuux npo€Kry - A.X.H., npoQ. 3aeanift I.IO.,
sani4ynau ni44ily BoAHeBzx rexsororifi ra naarepiarin alrrepHarusHoi eHepferrrKr4 OMI HAH Vnpaiuz;
nuxonanqi rpoeKry: x.r.H. llo4rypcrxa B.-fl. - cmpuruft uayrconnft cninpo6inrurc ei44ily BoAHeBr4x

rexnolorifi ra uarepiarin amrepuarzsHoi eHepreruKt4, K.x.H. OrqanoscsKuirI.B. - uayronufi cniepo6irnur<
OMI HAHy;Ao BI4KoHaHHq npoeKTy, raKox, 6yro:anyveHo rpbox acucrenrie: M.H.c. Jlanpr.rcr C.M.,
M.H.c. LUuno A.B., iuxeuep An4pycur I.I. (cry4eur).
- Cy6BrIKoHaBerIr }lbl: Incruryr npo6nenr lrarepialo:HaBcrBa iu. I.M. @paHqenzua
HaqiouamHoi anaAeuii Hayx Yrpaiuu, eAP[Oy 05416930, KBEA 72.79, araAenrix HAH Ynpainu
Cononiir IO.M. - ArpeKrop IIIM HAH YxpaiHz; r.(f .-nr.n. Ocrponepx A.C. - AoKropaHr IIIM HAHV;
x.r.n. Bes4opoxeB O.B. - crapmuir nayxonuft cninpo6irHnx IIIM HAHy.
- Cy6BzKoHaBeur J\|2: IHcuaryr HaArBepAlrx ruarepiarie iN,{. B.M. Baxynx HaqionanrHoi axalerraii

nayr YxpaiHIa, e.{PilOy 05417377, KBEA 72.79, K.r.H. Cep6eHrox T.E. - AoKropaHr IHM HAHy.

4, OIIUC ilPO€KTY

4.1. Mera lpoexry:
Pospo6reHH{ HoBrrx SynrqioHa,'rbHr4x Marepiaris lrs oAep}KaHHr, :6epiranufl Ta BlrKopr.rcraHHt

BoAHro B rrpr4crporx BoAHeBoi enepreruKrr ra Br.rroroBJreHng uirorHrzx cr4creM aKyMynrrop/reHeparop
BorHro - rraJraBHa ronripra.
4.2. OuroeHi 3aBAaHHs flpoercry:

[ocni4Nennr Blnr4By neryBanbHr4x ra raraniruqHux AoAarrie Ha sractnsocri
BoAeHrreHepForrkrx ra Bo,4eHbaKyMynrorcqr4x KoMrroguris Ha ocHoei uarniro. BueqeHns Bnnr4By

xiMi.rHoro cKnaAy i rexnororiqHrax pexzrrain Br.rforoBJreHH.s HoBr.rx $yHxqioHa,rbHr.rx Marepianin 4.nr
KoMnoHeHTin IIK na ix cryN6oni xapaxreprrcrr,rKr.r B yMoBax Brrnr.rBy po6ovoro cepeAoBrrrua lIK. Bu6ip
orrrr.rMaJrbHrax napiaurin anpo6aqis n nirornony eapianri lIK.
4.3. [era,rrnufi sN{icr Ilpoenry:
- Cy.{ac:auit cran npo6reuu:

BoAHesa eHeprervKa HeMoxJrr4Ba 6eg crsopeHHf, HoBrzx SyHrqionanbHr.rx Marepiarin. Hacruna
rrpo€Kry 6ya. rtpucBrqeHo cr4HTe3y KoMrro3r.rrHr.rx uarepiarin Ha ocuoni ri4pr't4y rr,raruiro 3

rroKparrleHr{l,rrz po6ouuMrz napaMeTpaMH .4nr aKyMyJrroBaHHr Ta feHepyBaHH.fl BoAHro. florpaqeuH.a
po6oru Br.rcoKoreMrreparypHr4x IIK rnaHyerbcr AocrrHyru 3aBp^flKn niAsr,rqenHro rapaMerpin po6orlr
xr inrepxonHexrie (s'e4HynarbHvx eJreMeHrin) rax i uarepiarin e:rexrpoAis ra rBeprofo enerrponiry.
- Hoszsua llpoerry:

CrnopenHx eQerrznHux ri4pra4Hr,rx KoMno3uris Ha ocnosi uaruiro 6yne 1azyBarvcs Ha ix
uo4ra$irynanHi rararirla.rHr.rN,ru AoAarKaMr,r. Ey4ym 3anponoHosaui Honi uarepiaru AJrr KoMrroHenris
fIK, rexnonoriqHi pexr4Mr.r ix orpuuauHfl. Ta o6po6reHux. 3orpeua, 6y4yrr pospo6nrrucx warepiattu
4nx inrepxonnerrie Ha ocrosi MAX-@ae ra reep4i ererrporiul Ha ocHoBi Naogz(biroBaHrrx oKcLtAHr.rx

crrcreM si crpynryporo neponcriry.
- MeroAororis AocriANennq:

fiapururi KoMrro3r4Tr.r Ha ocnosi narniro nnaHyerbcq nao4ra(firynatkr KaraJrrrr.rrrHr.rMr.r AoAarKaMr.r
B HaHopo3Mipnouy craHi. Pospo6neHHx i 4oc.nigxeHH.s HoBr,rx ivrarepianin Anr KoMrronenris IIK 6yae
s4ificHrosarucfl. 3a BrzKopr4craHHfi MolepHisosaHux rexuororifi ix crnopenH.rr: MeroA crpivronoro
Irtrrrs, BaKyyMHoro cniraHHs, MafHerpoHHofo i ftongo-nra3MoBofo HarrvJreHH.g rorllo, a raroN 6y4e
onrzMisosaHo pelxrrMr4 ix nuroronJreHHr.



5. OTPI,IMAHI HAyKOBI ABO HAyKOBO-TEXHITIHI PE3yJIbTATI,I B rrororrHoMy
poqi/ B paMKax pea.niraqii llpoercry,3oKpeMa:
5.1. Ouuc HayKoBrrx a6o nayrcoso-rexHi.rHrrx pe3yJrbrarin, orprrMaHrrx B paMKax BITKoHaHHS

Ilpoercry (is ea^:naveHHrM ix sxicHrrx ra rimriurux (rexnivHzx) xapaxrepucrzr)

B paMKax neptrroro erarry [poeKTy Br{KoHaHo zua,:'uufi. o6cqr po6ir no crBopeHHro ra
uogepnisaqii ycrarxyBaHHlr An.f, npoBeAeHHr eKcrrepr.rMeHTaJIbHLIX AocliAxenr. 3orcpeua, crBopeHo

ycrarKyBaHHs. Ans. nzuipronauus. P-c-T xapaKrepzcrl4K ra BLIBTIeHH.f, cop6qii-aecop6qii BoAHIo (anapar

runy Cineprca), saneprreHo MoHrax cr4creMu exiAHrzx Qnanqin Ao BaKyyMnoro 6oxcy, npz46ano ra
anpo6onano crrcreMy er<cirarop-naryyuHr,rfi Hacoc gnr s6epiraHHt cIrHTe3oBaHIrx :parrcin B yMoBax

BaKyyMy (porpi4Nennx). llponeAeHo KoMn'rorepusaqiro crnopeuoro ycrarKyBaHHt 4nx nr,rrr.riploBaHHt

P-c-T xapaKTepvcrrax, ui4roroBJreHo si4noniAHe rrporpaMHe ga6egneqenHfl, rIrfl, 3anvcy pesy:nrarin

nzuipronanus ra ix o6po6nenru. llpu46ano gHaqHy xinrr<icrr xiMi.{Hlzx pearrzeie, nopoumin uarniro,

N,rera:rie ra ix ri4puAie.qrg rpoBeAeHHs cuHresin HoBr.rx ri4pu4nzx xoN.lnosl4riB Ha ocHoBi ruarniro.

CznregosaHo peaKTprBHr.rM Br.rcoKoeHeprerirr{Hr4M rroMeJrou la6oparopui spasxkl KoMno3lrrie Ha

ouroei Mg s raralirzqru4Mrz HaHoposrr,tipuuupl AoAarKaMpr Ti ra TiOz. B sKocri Irlemoqux rin
Br.rKopr.rcroByBanz KynbKr4 s nepNaniroqoi crani 4iaverpou 10 rrau. CniesiAnorueHH.fl MacI4 rr4eruoqux rir
Ao Macr4 3pa3Ka craHoBr4Jro 80:1. llonen rrpoBoAz^nu npLr susHa.{eHifi nnla4lcocri o6epraHnr AI4cKy

MJrr{Ha ra rr.rcKy BoAHro lMlla. PenrrenoQazosnfi, ananis rotrrnograrie nicrq peaKrl4BHoro rloMeny y

no4Hi, rroKa3aB yrBopeHH.s cyviui ABox runie ri4pu4y rraaruriro (o- ra y-uoan(fircaqii) ra
HaHoKpr4craliqHoro ri4pra4y a6o orcraAy rI{TaHy. .{nr npoeeAeHH.tl nopinnrlruux eKcnepuNrenris

cr4HTe3yBanrr raKox ri4pu4ni KoMrro3r.rrlr lrarniro s pisHlarr,t slaicroNd ByfJIeIIrc, .sxufi s[ropucroBy€Tbcs

Anr 3MeHrrreHH{ arJloMepallii qacrI,IHoK orpl{MyBaHoro ri4pu4y vrarniro.

CunregosaHi pearcrunnuu Br.rcoKoeHepferr.rrrHr,rM noMenoM na6oparopni :pasru ri4put4Htlx

roNruogzrie ua ocnosi Mg s pisHr.ru rrrrroM ra sN{icroN.I Karariru.IHlzx AoAarKis .qocri.qNyBurv Ha

rrpeAMer npoxoA)r(eHHx ri4ponisHrax pearcqifi. floxagaHo IrIo crrHTe3oBaHi xorranogurni rvrarepia,ru

Moxyrb 6yru nuropucrani n ri4ponisnux rplrcrpoflx reHepyBaHHfl BoAHro. Buxopucrannr

xararirvqHux AoAarxiB B HaHopo:naipnouy crani npzurBl{Alxye vac cuHTe3y rigpll4noro KoMIIo3I4Ty Ha

oqroei lrarniro. Pagou 3 Tt4M rroKa3aHo, rqo ri4put4nrafi xolruo3I4T Ha ocHoni Mg upll Ao6asrsHHi s

po3rrr4H xnopr{Ay n ri4poni:Hr4x peaKrli.sx eoroAie sK BLIcoKoro xineuaKoro raK i ellcorcula cryneHeM

roneepcii. IJiranufi pe3ynrrar orpr4MaHo i 4nr ri4puAHl{x KoMtlosuris Mg-C, sri noKa3ylorr suuufi

cryniur xonnepcii nix.rucruft ri4pra4 uarniro, orpuruanzft B pe3ynbrari ellcoxoeHepferlltlHoro noMeJIy

y no4ui. OrNe HaMr.r cr,rHTe3oBaHo rr,ro4u(fixonaui ri4pu4Hi xolrnosurr4 Ha ocHosi Irlarnirc, rxi uoNyrr

6yrz nuropucraui n ri4ponisHr.rx npr{crposx reHepyBaHH{ BoAHro. llpu rouy IIoKuBaHo, IrIo Ant

Kparq[x spasrin unra4ricrr rroroKy BoAHro Moxe Aoc.sfarl4 100 Nr:r/xe, qoro e qilroru AocrarHbo Ans

po6orz narusHoi rol,lipru cepe4nroi rroryxHocri. O4epxani pesynrraru cei4varr npo [epcreKTl4By

rrpoAoBxegHflBKa3aHLrx AocriAxeHb B HarrprMKy cI4HTe3y HoBIrx uarepia:rin Ha ocnosi ri4pIa4y rraarHirc

Anfl aKyMynroBaHHr ra reHepyBaHHs Bo.qHro, onrunrigauii ix cKnaAy 3 Merolo noKpaxleHHq

(f yHxqioua-nbHllx napaMerpie.

flpoeegeuo ni4npaqronaHHr rexHo:roriqHux napauerpin cl4Hre3y oKcI,IAy BazNb+MoO2s, flKz.il

6y11o nu6paHo B rKocri xeparraiuHoi ourosu .4ns eneKrponiry ra aHoAy narneHoi rovripxu 3 nporoHHolo

nponi4nicrro. ,{ocni4xennx $atonoro cKnaAy nopoumie Ao3BonrIJIo BcTaHoBLTI{, qo 3a oAHy

rexHorori.rHy oneparliro cuHregy rpr 1000-1100 "C BnpoAoBX 5-10 roa He MoxJIIrBo o.4ep)I(arl'{

o4HoQasnufi nopourox neponcrxiry BazNb+MoO2g nnacni4ox HenonHofo reperirat*rs pearqii cI'IHre3y.

Bi4npaqronaHH.rr reMrreparypv reep4o(fa:Horo clrHre3y B Mexax 1000-1150 oC lpu 6araropa3oBllx

Br.rrpl{MKax 11o 10 foA Ao3Bonr,Ino BcraHoBI4TkI, Iqo olrLIMaJIbHoro reMneparyporc cI4HTe3y

BazNb+MoOzo e 1050 oC, ocrilrru npra 4auifi reMneparypi I'rnoproerbcfl Haftuenura rilrxicrr
4oruiruronux (ba3.



onruN,risosaHo rexHorrori-{Hi pexraMr.r oAepxaHHt repauirn cKnaAy 5\Yo(Ztoz- 8 mol%YzOz -
Zwto Al2O3) + 50%(f{io - 5wlyo CuO) 3a reMreparyporc rpoxaploBaHHs nopouffiin (700 oC) ra ix

cnixauns (1400 oC), uo Ao3BoJrr4no orplrMarlr 4pi6uo:epru{cry crpyKrypy ra niAsl4uleuy rraiqnicG i

eneKrporrpouiAHicrr eiAuoniAHoro KepMery. llicns eiAuoereHHx y ra:onift cyniuli Nz-10%Hz-So/ocoz

eiH He BTpatrae cnoi (fisurco-uexaniqni sracrunocri uopientHo 3 euxi4nuu craHoM' rlpore uorpe6ye

lo.rlaJrbrrrofo uiAs[uenHs N[irIHOCri ra eneKTporlpoeiAHOCri An.t{ 3acTocyBaHHt e qrocri aHoAHoro

vrarepialy TOIIK, xrci upaqrororb' HaIIpuKJIaA, Ha cusreg-ragi'

llorasaHo, qo ilepcrreKTr4BHr4M Marepialonr Anfl BI'IroroBJIeHHt :'e4nynalrnux ereNlenris

TO|IK e KoMrro3r.rr Ha ocHoBi TizAlc, st<uft *tae nzuY xapocrifiricrr nopinHsHo 3 KOMIIO3LITOM Ha

o*roei TirAlCz. Criftnicrr Ao oKr4cnesus o6'euHlrx ra nrisrosrx rtarepianin cLIcreMI'I Ti-Al-C nicls

rpr,rBirnoro narpinaunr rporfroM 1000 rol npz 600 oc na nonirpi BI'IcoKa (Am / S : 0,07-0,13 rlcxr2)'

ane eneKTponponi4nicrr nrisroBrlx Marepianis rticrtr oKlrcJIeHHs 3HarIHo BI'ItrIa: 4rlg o6'evruoro

narepiany o: 1 ,73*10-2 Cu/rr,l, a[nfl.urisKosoro rraarepiany o: 1,3*106 Cna/u. BcranoereHo' Iqo qe

loB'q3aHo 3 yrBopeHHtM eneKrponpoeiAHlax Qa:, a caMe $asu Ti3AlC 3 aHTIIIIeposcxirHoIo

crpyKryporc ra amouiHiais TiAl ra TiAl:. Taxun rrrlrHoM, nucorci (fisur<o-nexaniqui xapaKrepl{crl'IKl{

ToHKr4x rrJracr'rH Ti s HaHeceHr{M rroKpr.rrrqM Ti-Al-C Ao3Boulorb po3rnflAaru ix sr rauAuAarni

uarepianH pnfl rronefureHr.rx a'e4uynanluux e;1elr,renrie [nfl cepeAHboTeMnepaTypHI'IX (600"c)

TBepAooKcItAHIax naJll{nnrax xoruipox.

5.2, 3a uaqeuocri uayrcoso-rexHiquoi lpogyrcqii o6rpynTyBaHHfl ii nepenar y nopinunnni :

icuyro.ruuu alraJroraMrr
ByAe nponeAeno oqiuxy Ha ocraHHboMy erani suKoHaHHt lpoeKry.

5.3. Ilparcrrauna uinnicrb OTpTIMaIIIX pe3yJlrrarie pealisaqii llpoenry AIq eKoHouircu ra

cycnilrcina (crocyerrcn npoercrin, Iqo uepe46a'rarorl llx HayKoBrrx

AocriAxens i uaynono-rexui'uuax pospo6otc)

EyAe crnopeHo c'rcreMpr xrrBJr.""" uiA"eu (npucrpoi ftor monauHr) Ala

po6oru TTaJII4BHLIX xotr,lipor<. Hayrone o6rpyHrynaHHq rexH yrpaiuclr<oro

nupoouzqr Ba /IIIA BrrpoBaAXeHHs B aepoxoctvtivHoMy Ta aBToMo6iffirorr'ly TpaHcnopTi, a rarox n

uo6ilrnnx cl4creMax eificlKosoro rrpu3HaqeHHfl'

5.4. Ouuc ruJrqxis ra cuoco6is noAaflrIIIOrO BIIKOpIICTaHHq pe3ylrraris BIIKOHaHHq llpoenry

n cycnilrnifi nParcruqi.
llpracrpoi reHepyBaHHt ra aKyMyrroBaHHq BoAH x

eHeprerI4r{HI,IX cl4creM. 3acrocynauna po:po6ne

uarepianin Ao3BonI'ITb niAelauurr ix Nlilryicru (

uopinu*ro 3 oAHoKparnult siAHoBJIeHH'nM, IrIo B rlo

IIK,

llpunirxa: AHOTOSaHHft gsir He IIOBUHeH rticrnru siAoNaocrefi, :a6opoueHux Ao ni4rpnroro

ouy6rirynauur

(noca4a)
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