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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EdexTn HaHOCTPYKTYpyBaHHsI SIK HOBITHS iHHOBalifiHa M1aTGopMa MyIbTU(PYHKIIOHATBHOCTI IPOIPECUBHUX

KOBaJIEHTHO-CiTKOBHUX CKJIYBATUX CUCTEM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Effects of nanostructuring as the newest innovative platform of multifunctionality of advanced covalent-network
glass systems

Pedepar yKpaiHCBKOIO:

BrBY€HO 3aKOHOMIPHOCTI Ta BCTaHOBJIEHO MEXaHi3M/ HAHOCTPYKTYPYBAaHHS B KOBAJIEHTHO-CITKOBUX CKJIyBaTUX
CHACTeMax TUILY XaJbKOTEHIJHUX, XxaJbKorajoreHigHux Ta 6opatHux crekoi (XC, XI'C ta BC), Bukiukasi ix
MEXaHOXIMi4HOI0 OOPOOKOIO Ta BIPOBAIKEHHSIM METAJIIYHUX aKTUBATOPIB i P3-110HiB. OGIPYHTOBaHO METOOJIOTII0
HAaHOCTPYKTYPYBaHHS JAaHUX CUCTeM MOIM(]IKOBAHUX BIIPOBAIKEHHIM MeTaIiYHUX Ta P3 akTuBaTOpiB 115
OTPUMAaHHS KEPOBAaHUX €JIEMEHTIB QOTOHIKM, [Y ONTHUKM, ONITOENEKTPOHIKY, CEHCOPHOI Ta TeJIeKOMYHiKaliliHOi
TexHiKU. [lJ1s1 TOCATHEHHS [TOCTaBJIEHOI METH, B IIPOEKTI OyJI0 BUPILIEHO s 4ACTKOBUX 33724, 30KpeMa: 1)
niarorosyieHo B3ipLi HemMoaudiKOBaHUX CKIIyBaTHX cucteM Ha ocHOBI XC Tumy Asx(S /Se)100-x, XI'C 65GeS2-
25Ga2S3-10CsCl i BC Li2B407, BuB4€HO iX MiKpOCTPYKTYPY Ta ONTUYHI BJACTUBOCTI; IPOBELEHO KBAHTOBO-XiMiuHE
MOJIEJIIOBAaHHS CTPYKTYPHUX HEOJAHOPIZHOCTEN, BU3HAYEHO ONTHMMAaJIbHI CKJIAAU [ BIIPOBAIPKEHHST METAJIIUHUX
aKTMBATOPIB, 3a[IPONIOHOBAHO KOHPIrypauiiHO-eHTPOMiiHy MOZEJIb Ta AaPAaMETPU30BAHO €(EKTU BJIACHOTO
HAaHOCTPYKTYpPYBaHHSI; 2) BUBYEHO e(PEeKTH MeTaJ0aKTHBallii Ta OTPUMAaHO B3iplli MeTal-aKTHBOBAHUX CKJIYBATUX
cucreM, 3okpema Gax(As0.45e0.6)100-x nys x= 1-5, (80GeS2-20Ga2S3)100-x(CsCl)x ans x=5, 10, 15, 20 (B T.4u.
65GeS2-25Ga2S3-10CsCl) ta Li2B407:Ag /Gd /Er; gocmimkeHo iX eKCITyaTaliiiHi XapakKTepUCTUKY Ta
ineHTU(IKOBAaHO MeXaHi3MHU JOMIIIKOBOTO HAHOCTPYKTYPYBaHHSI; 3) CHHTE30BaHO METajI-aKTUBOBaHi CKJIyBaTH
cucremu 3 P3-iionamu (B T.u. XC As/Ge-S/S-Ga:Er3+, XI'C 65GeS2-25Ga2S3-10CsCl:Er3+ ta BC Li2B4O7:Er3+),
[IPOBENIEHO IX MEXaHOXIMIYHY aKTUBALil0; JOCIIIIPKEHO EKCIUIyaTalliiHi XapaKTepUCTUKH, IIPEACTABIEHO
QHAJITUYHUI ONUC Ta iEeHTU(IKOBAHO MEXAHI3MU HAHOCTPYKTYPYBaHHS, 3alIPOIIOHOBAHO AJITOPUTM MOLIYKY

CKJIYBATHX CEPENOBUI 3 HAllIEPE, BUSHAYEHUMU eKCHHyaTaHiﬁHHMH BJIACTUBOCTSIMMU.

Pedepar aHr1ilicbKOIO:

Physical peculiarities and mechanisms of nanostructurization under mechanochemical treatment and doping by
metallic and rare-earth (RE) activators were recognized in covalent-network glassy systems based on
chalcogenide, chalcohalide and borate glasses (ChG, ChHG, BG). Methodology of nanostructurization phenomena
in these systems modified by metallic and RE activators was justified for guided photonics, IR optics,
optoelectronics, sensing and telecommunication technique. The partial tasks have been resolved to achieve main
aim of the project, specifically: 1) unmodified glassy systems based on Asx(S/Se)100-x, 65GeS2-25Ga2S3-10CsCl
and Li2B40O7 were prepared, their microstructure and optical properties were examined; quantum-chemical
modelling of intrinsic inhomogeneities in was performed, optimal compositions of vitreous media most suitable for
metallic and RE doping were defined; configuration-enthalpic model was developed to parameterize
nanostructurization in these systems under mechanochemical activation; 2) effects of metallic activators were
studied in metal-activated ChG, ChHG and BG, in part, Gax(As0.4Se0.6)100-x for x=1-5; (80GeS2-20Ga2S3)100-
x(CsChx for x=0, 5, 10, 15, 20, including the optimized (65GeS2-25Ga2S3)-10CsCl composition; and

Li2B407:Ag /Gd /Er; their exploitation properties were studied and mrchanisms of induced nanostructurization
were identified; 3) metal-activated glassy systems with RE ions (incl. As/Ge-S/S-Ga:Er3+, 65GeS2-25Ga2S3-
10CsCLEr3+ and Li2B407:Er3+) were synthesized, their mechanochemical treatment was performed; exploitation
properties and respective atomic-specific and atomic-deficient species were studied in systems modified by
metallic activators and RE ions; nanostructurization phenomenology (incl. analytical description and



microstructural mechanisms) was recognized to develop the algorithm for glassy systems with beforehand
determined exploitation properties.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Mertogonoris GpopmyBaHHs-CTabini3alii-pyHKIiOHyBaHHS BIACHUX
HAaHOPO3MipHMX HEOTHOPIIHOCTEN B KOBAaJIEHTHO-CiTKOBUX CKiyBaTux cucremax (KCCC) na ocHOBI
XaJIbKOT'€HIIHMX, XaJbKorasoreHinHux i 6oparaux crexos (XC, XI'C i BC) 3 onTrMi30BaHMMH eKCIUTyaTalitHUMU
XapaKTepUCTUKaMU JJIs1 BiTTBOPIOBaHUX i KepOBaHUX eyleMeHTiB [Y ONTHKY, ONITOeIeKTPOHIKY, POTOHIKY,

6ioMeIMLIMHY, CEHCOPHOI Ta TEJIEKOMYHIKalil1HOI TEXHIKM.

Ha3zpa HTII anrJiiicbKor0: Methodology of formation-stabilization-functionalization of nanoscale
inhomogeneities in covalent-network glassy systems (CNGS) based on chalcogenide, chalcohalide and borate
glasses (ChG, ChHG and BG) for guided IR optics, optoelectronics, photonics, biomedicine, sensing and

telecommunication technique.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnu, yepe3s saki HTII He 6ysio cTBOpeHO:

OTpmvxaHi Pe3yJbTaTH: Marepianu, Metoau, Teopii

l'asmy3b 3acTOCyBaHHS: doroHika, [4 ontoenekTpoHika, CEHCOPHA Ta ONTOTeIeKOMYHiKalliiiHa TeXHIKM
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: 3anpornonoBaHo METOOIIOTiI0 KEPYBAHHSI BIACTUBOCTSIMY KOBAJIEHTHO-CITKOBUX CKJTyBATUX
CHCTEMaX HA OCHOBI XaJIbKOT€HIIHNX, XaJIbKOTAJIOTEHIIHNX | GOPATHUX CTEKOJI 3 BAKOPUCTAHHSIM BJIACHUX

HaHOPO3MipHUX HEOOQHOPITHOCTEN

ComnianibHO-eKOHOMIYHA crpsimoBaHicTb HTII: Toninuenns SKoCTi XUTTS Ta 30POB's HACENEHHH,

€ EeKTUBHOCTI AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX

Brnius HTII Ha moBKiJjs:

Bnposag>keHHs1 HTII: He snposamxeHo

IIpakTHyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHS eTamy:

Crnio>KkuBavi NPOAYKILii:

IlepcneKTHBHI PUHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):
HoparkoBa iHdopmamist:

Haasa HTII ykpaiHCBKOIO: Mertonosorist GpopmyBaHHs-CTabini3aLii-GpyHKIOHyBaHHS HAHOPO3MIPHUX

HEOJHOPITHOCTE B KOMIIO3ULIIMHO-ONITUMI30BaHMX KOBaJIEHTHO-CITKOBUX CKyBaTux cucteMax (KCCC) Ha OCHOBI



XaJIbKOT€HIIHUX, XaJIbKorajoreHigHux i 6oparaux crekos (XC, XI'C i BC) 3a paxyHOK BITPOBAI)KEHHSI IOMIIIKOBUX

MeTaliuYHUX aKTUBATOPiB

Ha3zpa HTII anrsiicbKo10: Methodology of formation-stabilization-functionalization of nanoscale
inhomogeneities in compositionally-optimized covalent-network glassy systems (CNGS) based on chalcogenide,
chalcohalide and borate glasses (ChG, ChHG and BG) owing to incorporation of metallic activators

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmn, yepe3s aki HTII ne 6ysio cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Marepianu, MeTozu, Teopii

l'asmy3b 3acToCcyBaHHS: doronika, [4 ontoenekTpoHika, CEHCOPHA Ta ONTOTeIeKOMYHiKalliilHa TeXHIK/
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: Pospo6siena metonosnorist popmyBaHHA-CcTabii3auii-GpyHKIiOHyBaHHS HAHOPO3MIPHUX
HEOJHOPIIHOCTEMN, SIKi BUKOPUCTOBYIOTHCS [1J1s1 KEPYBaHHS BJIACTUBOCTSMU KOBAJIEHTHO-CITKOBUX CKJTyBaTUX
CHCTEMAX Ha OCHOBI XaJIbKOT€HIiJIHMX, XaJIbKOraJIOr€HiJHUX i 60paTHUX CTEKOJI 33 PAXyHOK BIIPOBAPKEHHS

JOMIIIKOBUX METAIIYHUX aKTMBATOPIB

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns Skocti XUTTA Ta 370POB' HACENIEHHS,

eEeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOPUX

Bnyins HTII Ha moBKiJjis:

BnposaaskeHHs1 HTII: He supoBamxeHo

ITpakTuyHa peasizanis HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep criBpoGIiTHHIITBA 3 iHBECTOPOM
IToTpiOGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HafAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUI O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
JopaTtkoBa iHdpopmamist:

Hassa HTTI yKpaiHCBKOIO: MeTozosnoris GpopMyBaHHs-CTabii3anii-pyHKIiOHYBaHHS HAHOPO3MIPHHIX
HEOJHOPIiJTHOCTE B MeTal-MOAM(IKOBAHUX KOBAJIEHTHO-CITKOBUX CcKilyBaTuX cucremax (KCCC) Ha oCHOBI
XaJIbKOT€HIIHUX, XaJIbKOorajoreHigHux i 6oparaux crekos (XC, XI'C i BC) 3a paxyHOK BITPOBa)KEHHS

pinkicHozemenbHuUX (P3) akTUBaTOpPIB

HasBa HTII aHr/1ificbKO¥0: Methodology of formation-stabilization-functionalization of nanoscale
inhomogeneities in metal-modified covalent-network glassy systems (CNGS) based on chalcogenide, chalcohalide
and borate glasses (ChG, ChHG and BG) owing to incorporation of rare-earth activators



HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmn, yepe3s saki HTII He 6ysi0 cTBOpeHoO:

OTpuMaHi pe3yJIbTaTH: Marepianu, MeTozu, Teopii

l'asmy3b 3acTocyBaHHS: doronika, [4 ontoenekTpoHika, CEHCOpHA Ta ONTOTeIeKOMYHiKalliilHa TeXHIK/
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: 3anpononosano metonosoriio popmysaHHs-cTabinisaiii-GyHKI[IOHYBaHHS HAHOPO3MIPHUX
HEOJHOPiHOCTE B MeTasl-MOAU(IiKOBaHUX KOBaJIEHTHO-CITKOBUX CKJIyBaTUX CUCTEMax Ha OCHOBI
XaJIBKOT€HITHUX, XaJIbKOTaJIOTeHIIHUX i 60paTHUX CTEKOJI MIJIIXOM BIIPOBAPKEHHS JOMILIKOBUX METaJIiUHAX

aKTUBATOPiB

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns SkocTi XUTTA Ta 370POB' HACENIEHHS,

eeKTUBHOCTI [AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX

Bnyins HTII Ha moBKiJjs:

BnposaaskeHHs1 HTII: He snpoBamxeHo

ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:

IlepcrieKTHBHI PUHKH:

XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUI O0OCST IIPOJASKY, THC. TPH..
OuikyBaHMI TepMiH OKYIHOCTI (pPOKiB):

JoapaTtkoBa iHdpopmamist:
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