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1. Ilens npoexra 

PaJpa60TKa MerollonorHH CHHTela KaTanHlaTOpOB, He conepxaumx 6naropOllHbiX MeTllJIJIOB, na OCHOBe MOHO- H 6HMeTaJlnH'leCKHX
 

HaHO'laCTHU.
 

Ouenxa KaTanHTH'lecKHX CBOHCTB paapatioranuux HaHOKaTaJlH3aTOpOB B peaKUHJIX ranpapoaanaa (B TOM 'lHCne,
 

crepeoceneeraauoro), rHllpoaMHHHpOBaHHlI, KPOCC-CO'leTaHHlI H npacoenaneuua no MHXa3nlO .llJIli CHHTela ueHHblX opranasecxax
 

nponyxroa. 

2. OCHOBHble pe3YJlbTaTLI npoexra 

Ha 1 srane paforsi nposenen aHaJlHTH'leCKHH 0630 p cospeaeaao H HaY'!HO-TeXHH'leCKOH, MeTO,llH'leCKOH nareparypsr, 
sarparasaioiuef aayxno- rexnaxecxyrc npofinesty, accnenyeayio B passxax peuieaaa lalla'lH no paapafiorxe HaHoMaTepHaJlOB .llJIJI 

npoueccos ranpapoaaaas, rHllpOa~fHHHpoBaHHlI. Bsmonneno 06ocHoBaHHe MeTOllOB H cpencr a , aanpaaneaaa accnenoaanaa H 

crtocofios penrenaa 3ana'l paJpa60TKH HaHOMaTepHaJlOB .llJIJI npoueccos rnnpaposaaax, ranpoaaanapoaanas.Ocyutecraneaa 
nonrorosxa K pafiore nafoparopnoti YCTaHOBKH .llJIJI npoaenenna npoueccos ranpapoaaaaa, rHllP0aMHHHpOBaHHlI C HCnOnbJOBaHHeM 

HaHOMaTepHaJlOB. Paapafioranst MeTOllHKH sscnepaaearansaux accnezroaaana rrpoueccos rnnpaposanaa, rHllpOaMHHHpoBaHHlI. 

[lpHrOTOBneHbI natioparopasre 06paJubi HaHoMaTepHaJlOB .llJIli nponeccos rnnpapoeaaas, rHllpoaMHHHpoBaHHII, B TOM 'lHCne C 

HCnOnbJOBaHHeM 6HOCOBMeCTHMbiX naraanos, CB4-aKTHBaUHH H HOHHblX )KHllKOCTeH.IlpOBelleHbl npensapnrensaue 

axcnepaaeuransue HCCne,llOBaHHII HaHOMaTepHaJlOB .llJIJI npoueccos rH,llpHpOBaHHII, rH,llpOaMHHHpOBaHHlI.7 Ilposenensi rrarenrnsre 
HCCne,llOBaHHlI B COOTBeTCTBHH C fOCT P 15.011-96 
Ha 2 srane npoaeneao accnenoaaaae CHHTe3HpOBaHHbiX MOHOMeTannH'leCKHX HaHOMaTepHaJl 0 B cneKTpaJlbHblMH MeTO,llaMH 

(MHKpOCKonHH, HKC)J,P, P<I>3C). Ocyurecrsneaa OnTHMHlaUHJI COCTaBa MOHOMeTaJlnH'leCKHX HaHOKaTaJlHlaTOPOB .llJI1I npoueccos 

ranpaposaaaa, rHllpoaMHHHpOBaHHII. Bsmonaeaa OnTHMHlaUHJI ycnoana nonY'!eHHJI MOHOMeTaJlnH'lecKHx HaHOKaTanHlaTOpOB .llJIJI 

npoueccon ranpnpoaanax, rHllpOaMHHHpOBaHHlI . PaJpa60TaHa MeTO,llHKa nonysenns OnTHMaJlbHblX MOHOMeTanJlH'leCKHX 

HaHOKaTaJlH3aTOpOB .llJIJI npoueccos ranpaposanaa, rHllP0aMHHHpOBaHHlI. CHHTe3HpOBaHHbie MOHOMeTllJIJIH'leCKHe naaoxarepnana, 
ofinazraioruae OnTHMaJlbHblMH xapaKTepHCTHKaMH, accnenoaaau CneKTpaJIbHblMH MeTOllaMH (MHKpOCKonHH, HKC)J,P, P<I>3C) 

Ha 3 srane npoexra nonyseast 6HMeTaJlnH'leCKHe HaHOKaTaJlH3aTOpbl .llJIJI npoueccos rHllpHpOBaHHJI H rHllpoaMHHHpOBaHHJI, B TOM 

'lHCne C HCnOnbJOBaHHeM 6HOCOBMeCTHMbiX naraanoa, CB4-aKTHBaUHH H HOHHblX )KHllKOCTeH, accnenosano BnHJlHHe ycnoaati 

npHrOTOBneHHlI 6HMeTllJIJIH'leCKHX HaHOKaTaJlH3aTOpOB na HX CBoHCTBa. Ilposenena npenaaparensasre 3KcnepHMeHTanbHbie 

HCCnellOBaHHJI 6HMeTanJlH'leCKHX HaHOMaTepHaJlOB .llJIJI npoueccoa rHlIPHPOBaHHlI H rHlIPoaMHHHpOBaHHII. CHHTe3HpOBaHHble 

6HMeTaJlnH'leCKHe aaaoxarepnann accnenoaausi paJnH'lHblMH cnesrpansasma MeTOllaMH (MHKpOCKonHH, HKC)J,P, P<I>3C). 
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Ha 4 erane asmonaeaaa npoexra HCCne,ll,OBaHO BnHJlHHJI napaaerpos npoueccos fH,lI,pHpOBaHHJI, fH,lI,pOaMHHHpOBaHHJI aa aKTHBHOCTb
 

H CeneKTHBHOCTb KaTanH3aTOpoB .
 

OCYllleCTBneH BbI60p orrraaansuoro COCTaBa HaHoKaTanHJaTOpoB MJI CHHTeJa axcnepaerearansaux ofipasuoa .
 

Ilpoaeneao cnesrpansaoe HCCne,ll,OBaHHe CHHTe3HpOBaHHbIX orrTHMH3HpoBaHHbix 6HMeTannHI.JeCKHX aanoxarepaan 0 B MeTO,ll,aMH
 

MHKpOCKorrHH, HKC)J;P, PeI>3C.
 

liHOCTpaHHblM naprnepox asmonnenu cnenyrouiae pafiorsr:
 
lloWOTOBneH aHanHTHI.JecKHH 0630 p cospeveano H HaYI.JHO-TeXHHI.JeCKOH, MeTO,ll,HI.JecKOH nareparypsr, aarparasaiomea aayxno


TexHHI.JecKYIO npofineay, HCCne,ll,yeMYIO B paasax peuieaus Ja,ll,aI.JH no paapaficrxeuaaovarepaanoe ,lI,nJI nponeccos KPOCC-COI.JeTaHHJI H
 

rrpHCOe,ll,HHeHHJI no MHXa3nlO. 060cHoBaH BbI60p Mero,ll,OB H cpencr a , nanpasnenan HCCne,ll,OBaHHH H cnocofos peWeHHJI 3a,ll,aI.J
 

paJpa60TKH HaHOMaTepHanOB ,,lI,nJI npoueccos KPOCC-COI.JeTaHHJI H rrpHCOe,ll,HHeHHJI. Ilpoaeneau nonroroaarensaae pa60Tbl rro
 

aananxe na60paTOpHO H yCTaHoBKH ,lI,nJI oCYllleCTBneHHJI rrpouecco B KPOCC-COI.JeTaHHJI H rrpHCOe,ll,HHeHHJI C HCnOnb30BaHHeM
 

nanosrarepaanoa. PaJpa60TaHbI MeTO,ll,HKH axcnepaaenransasrx HCCne,ll,OBaHHH npoueccos KPOCC-COI.JeTaHHJI H rrpHCOe,ll,HHeHHJI.
 

Ilparoroaneuu nafioparopnsre ofipasusr nasoxarepaanoa MJI npoueccos KPOCC-COI.JeTaHHJI. Ilposeneasr npenaaparensnsre
 
sxcnepaaearansusre accnenoaanas naaoxarepaanoa nna nponeccoa KPOCC-COI.JeTaHHJI
 

Ilposenena orrTHMHJaUHJI COCTaBa MOHOMeTannHI.JecKHx HaHOKaTanH3aTOpOB nns npoueccoa KpOCC- COI.JeTaHHJI 11 rrpHCOe,ll,HHeHHJI no
 

Maxaamo,Bsmonueua orrTHMHJaUHJI ycnoanil nonysenas MOHOMeTannHI.JeCKHX HaHOKaTanHJaTOpoB ,lI,nJI npoueccos KPOCC-COI.JeTaHHJI
 

H rrpHCOe,ll,HHeHHJI . Paapafioraasr MeTO,ll,HKH nonyseuna ormoaansasrx MOHOMeTannHI.JeCKHX HaHOKaTanH3aTOpoB nns nponeccoa
 

KpOCC- COI.JeTaHHJI H npacoenaneaas.
 

Ilonyseusi 6HMeTannHI.JeCKHe aanoxarannaaropu MJI npoueccos KpOCC- COI.JeTaHHJI H rrpHCOe,ll,HHeHHJI, B TOM I.JHCne C
 

HcrrOnb30BaHHeM 6HOCOBMeCTHMblX nHfaH,lI,OB, CBq-aKTHBaUHH H HOHHbIX JKH,lI,KOCTeH. Hccnenosano BnHJlHHe ycnoaaa
 

rrpHfOTOBneHHJI 6l1MeTannHI.JecKHx HaHOKaTanH3aTOpOB na HX CBOHCTBa. Ilpoaeneasi npenaaparensasie axcnepaaenransnsre
 
I1CCne,ll,OBaHHJI 6I1MeTannl1I.JecKI1X uaaosaarepaanoa ztns npoueccoa KPOCC-COI.JeTaHI1J1 11 rrpHCOe,ll,HHeHHJI.
 

BbInOnHeHO HCCne,ll,OBaHHe BnHJlHHJI napaaerpoa npoueccos KPOCC-COI.JeTaHHJI H rrpHCOe,ll,HHeHHJI na aKTHBHOCTb H CeneKTHBHOCTb
 

KaTanH3aTOpOB.
 

OCYllleCTBneH Bbl60p OrrTHManbHOfO COCTaBa HaHOKaTanHJaTopOB ,lI,nJI CI1HreJa excnepavearansnsrx 06paJUOB.
 

Ilonyxenusre peaynsrarsi rro crenena HayI.JHoH HOBH3Hbl 11 3HaqHMOCTH COOTBeTCTBYIOT MHpOBOMy ypOBHIO H Tpe6oBaHl1llM T3 K
 

BbInOnHJleMOMY npoexry.
 

3. Oxpanoenoeodasre Pe3YJlbT8Tbl HHTeJJJleKTYllJIbHOH,lI,eHTeJJbHOCTH (PH,l(), nonyseansre B paMKax npmenamrero nay-more 

HCCJle,ll,OBaHHII H 3KcnepHMeHTllJIbHOH paJpa60nm 

I. Ilarenr PeI> N~ 2566751 OT 30.092015 (peeerp) rro 3aJIBKe N~ ' 20 14 147393 C rrpHOpHTeTOM OT26.112014 ua 11306pereHHe, 

«Karannsarop MJI fH,lI,pOaMHHHpOBaHHJI JKH,lI,KHX aUeTHneHOBblX yrneaonoponoa, cnocof rH,lI,pOaMHHHpOBaHHJI JKH,lI,KHX 

aUeTHneHOBblXymeaonoponos C acnomcosanaen 3TOfO xaranasaropa», aaropsi Hcaesa A.H., KyCTOB 11.M., Tapacos AJI., Beneuxas 
lill. . 
2. Ilarenr PeI> N~ 2573405 OT 18.122015 (peecrp) rro 3aJIBKe N~ 2015113745 C npHOpHTeTOM OT 15.042015 f aa H306peTeHHe:"Cnoc06 

nepepafiorxa nHfHHHa B JKH,lI,KHe yrnesonoponsr", asropu Tapacos AJI., KyCTOB 11.M. 

3. 3aJiBKa N~ 2015113744 C npaopnrerou OT 15.042015 f aa 11306pereHHe:"Cnoc06 nepepafiorxa 6110Maccbl B caarea-ras'', aaropsr 
Tapacos AJI., KYCTOB 11.M. Flonyseno nonoxorrensaoe peureaae 0 Bbl,ll,aI.Je nareura OT23.052016 

4. Hasaaxeaae H 06J1aCTb npHMeHeHHH peaynvraros npOeKT8 

Paspafiorannsre xaranaaaropsr H npoueccsi MOfYT 6bITb acnonsaosansr KaK npororunsi npovsnuneaasrx xaranasaropce 
fH,lI,PHPOBaHHJI H npoueccos 06paJOBaHHJICBJl3eH C-C H Cvrerepoaroa. Ilo peaynsrarasi npoexra 6yLlYT nOWOTOBneHbl KOMMepI.JeCKHe 

npeMOJKeHHJI MJI KOMnaHHH, acnonssyrouiax xarannsaropsr MJI npoueccos fH,lI,pHpOBaHHJI H nonYI.JeHHJI aMHHOB H npyrax 

nponyxroa, B TOM I.JHCne, CH6yp, Lanxess, Shewa Denko, Mitsubishi, HecPreKaMCKHeqm:XHM. Ilonyseaaue narenrsr MOryr 6b1Tb 

npenncxenu B nHueH31110 YKaJaHHbIM KOMIlaHHJIM. Flepcnexrnau BHe,ll,peHHJI peaynsraros 6yLlYT onpeneneusr aa nansaeaurux er an ax 

pa60TbI . Ilonysenusre peaynsrarsi HeCOMHeHHO OKaJKYT cyiuecrseaaoe BnHJlHHe ua paJBHTHe HaYI.JHO-TeXHHI.JeCKHX H 

reXHOnOrHI.JeCKHX uaupaanenna: paspafiorxy HOBblX TeXHHI.JeCKHX peurenak; aa HlMeHeHHe CTpyKrypbl npOH3BO,ll,CTBa H nOTpe6neHHJI 

TOBapOB H ycnyr B COOTBeTCTBYlOlllHX cexropax psmxa (HecPreXHMHJI, raaonepepaforxa). BnHJlHHe nonyveansrx peaynsraros aa 

paJBHTHe accnenosanaii B paxxax MelKLlYHapOllHOfO corpynaasecrea TaKJKe secssra 3HaI.JHTenbHO. B HaCTOJlIl.\ee BpeMJI C napraepox 

nonaa npoexr COBMeCTHO CeBporreHCKHMH napraepaxa B passxax nporpaseasi Horizon-2020. 

5. 3eJ1eJ1eKTbl OT BueJqleHHII pelYJlbT8TOB npoexra 

OJKHllaeMble COUHanbHO-3KOHOMHI.JeCKHe 3cPcPeKTbl OT HCrrOnb30BaHHJI rexHonofHH H MaTepHanoB, cosnaunux ua OCHOBe nonyxeuaux 

pesynsraroa, BKnlOI.JaIOT yrryxurenae 3<p<peKTHBHoCTH KaTanHJaTopOB, CHHJKeHHe HX CTOHMOCTH, MarepHano- H 3HeproeMKoCTH 

rrpOH3BO,ll,CTBa sa CI.JeT YMeHbllleHHJI noreps ueansrx MeTannOB, YMeHbllleHl1e orpauarensnoro reXHOfeHHOfO BOl,ll,eHCTBHJI aa 

OKpYJKaIOJUYIO cpezry aa Cl.JeT nossnueaaa 6e30nacHoCTH npoueccoa, noauureane 3KOn Of HI.JeCKOH 6elorracHoCrn npouecca 

6. <J)OpMbl H 06'LeMbl KOMMepUHllJIH3aUHH pelYJlbT8TOB npoexra 
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B03MOJKHa KOMMepUHaJIH3llllHlI KaTaJIH3aTOpOB aa OCHOBe HH3KOnpOlleHTHblX CHCTeM H HaHO'laCTHU JKeJIe3a, 

aaaocrpyxrypapoaaaaax KaTaJIHJaTOpOB. 

HOBaJI H ycoBepweHCTBOBaHHaJI nponysuax, xoropas MOJKeT 6bITb C03AaHa na OCHOBe ncnyxeamax pe3YJlbTaTOB HHreJlJleKryaJIbHOH 

AellTeJlbHOCTH (PH)].)BKJlIO'IaeT HOBbIe THnbl MarepHaJIOB, HOBbIe reXHOJlOrHH nonyseaas HaHOMarepHaJIOB 

7. HaJlH'lHe COHCnOJlHHTeneii 

COHCnOJIHHreJleH HeT 

PYKOBOAHTeJlL pa60T no npoexry 

3aae.nyIOIlUIH nafioparopaeti 

(OOJ/:JI<'Hocmb) 
M.n. 

Eropos M.n. 
(noonucs) (¢aMUJ/UJl, UMJ/, omuecmeo) 

KYCroB JIM. 
(¢aMUJ/UJI, UMJ/. omsecmeo) 
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