O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U032653

Jep>kaBHUH peecTpaniliHuil HOMeP: 0123U103584

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 29-11-2024

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramy: Po3poGeHHs: HayKOBO-O6I'PYHTOBAHUX OCHOB CTBOPEHHSI KOMITO3UIIiT /17151 [IOa/IbIIOr0
3aCTOCYBaHHS Y BOTHETPUBKOMY CKJIOIIAKETI, ITPY OTBEPIKEHHI K01 yTBOPIOETHCS MPO30PUI MiHEPAIbHO-
OpraHiYHUIA rifporeJib, SIKUii IPU il BUCOKUX TEMIIEPATyp NePEeTBOPIOETLCS HA MiHEPaIbHO-KapOOHOBUIA

KCepOoreJib.
IToyaToK eramy: 03.2024
3aKkiH4YeHH4 eTamy: 12.2024

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0cooH (a60 ITIB ¢izmyHOi 0c00H): HauioHanbHwil yHiBEpCUTET

"JIpBiBCbKa MOJIiTEXHIKA"

Kog 3a €IPIIOY: 02071010

MicueSHaxo,T.pKeHHﬂ: ByJ. CrenaHa BaHgepy, 6ya. 12, M. JIbBiB, JIbBiBCbKa 0041, 79013, YkpaiHa
dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

Tenedon: 380322582111

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIHYHOI 0ocoou (a6o ITIB ¢pizuuroi 0co6H): Hanjonansuuit pomnn

JIOCJiIKEHb YKpaiHU

Kog, 3a EIPIIOY: 42734019

Micuesnaxo,szeHHa: ByJ1. bopuca I'piHdeHka, 1, m. Kuis, 01001, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442981622, 380442981622

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hanpsam ¢inaHcyBaHHS: 2.7 - iHme
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkiB i KpeguryBaHHs (KITKBK): 2201300

dakTuyHui 006car ¢piHaHCYyBaHHS (THC. IPH.): 2261.109




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6ka rinporeseBoi KOMITO3UILii /17151 BOTHETPUBKUX CKJIONIAKETIiB Ta TEXHOJIOTII ii BUTOTOBJIEHHS

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of a hydrogel composition for fire-resistant glass units and its production technology

PedepaT ykpaiHCbKOIO:

P03p0671€HO METOAUKY CUHTE3Y PO3Taly>KeHMX KOMOJIMEPIB aKpUIaMifly, akpuia0Boi KUCIO0TH i N,N-
MeTHUJIeH6iCaKpuiaminly, BOJHI PO3YMHU SIKMX IIPY KOHLIEHTpaLisx 10 30% MignopsaKoBYIOTbCS 3aKOHOMIDHOCTSIM
Tedil HPIOTOHIBCHKUX PiiVH, IO Ja€ MOKJIMBICTh CTBOPIOBATH HA iX OCHOBI HU3BKOB'S13Ki 3aJIMBHI KOMITO3UILii. 3
BHMKOPHCTAHHSIM PeaKLiil oJliMepaHaoriYyHuX IIEPETBOPEHD Ta MIKMOJIEKYJISPHOTO CTPYKTYPYBaHHS OTPUMAHO
HoJIiMEPHI rifgporeJi, OCIiIXKEHO 3aKOHOMIPHOCTI iX CUHTe3y Ta OTpMMAaHO rpadiyHi Ta MaTeMaTHU4Hi 3a7I€XKHOCT,
110 OIKCYIOTh peaklii IoJyikoHJeHcalii B 06paHiil cucTeMi Ta BJIaCTUBOCTI MoJliMepHuX rigporesis. [IposeneHo
KOpeJILifHUI aHali3 eKCclleprUMeHTaIbHUX AaHuX. Ha 0OCHOBI OKpeMuX [4OCIiIyKeHb Ta TOBHO(AKTOPHUX
€KCIIePUMEHTIB BCTAHOBJIEHO CKJIaJ, KOHIIEHTPAlliliHi Ta YaCcOBi MeXi CTabiNbHOCTI, Ta yMOBU (pH po34yunHy He Bulle
2 3a BUKOPUCTaHHS JINMOHHOI KUCJIOTH Ta IJIIEPUHY 5K CTabisizaTopiB y peakuiiiHoMy cepenoBUllLi), 0
IO3BOJISIIOTh OTPHUMYBATH NPO30Pi (CBITIONPOITyCKaHHS BUllle 85%) rigporesli Ha OCHOBI 30J110 MOJIiIKpEeMHi€BOi
KUCJIOTU. BU3Ha4Y€HO yMOBU Ta ONTUMAJbHY IOCJiJOBHICTh TEXHOJIOTIYHUX OIlepalliil IPX BUTOTOBJIEHHI
KOMIO3ULii 1711 OTPMMaHHS KOMGIHOBAaHOTO ITPO30POro MoJliMep-MiHEPaIbHOTO rigporesto. PO3po61eH0 METOOUKY
BUTOTOBJIEHHS CKJIOINIAKeTiB BHYTPIIIHIN IIPOCTIip SIKUX 3alIOBHEHUI PO3POOJIEHNM TiffporesjieM Ta IpOoBeieHO
BU3HA4YEeHH KJIacy iX BOTHECTIMKOCTI 1151 3pa3kiB po3amipom 250*250 MM, 10 J03BOJIAJIO TPOBECTU ONTUMi3yBaHHS
32 06paHMMMU [TapaMeTpPaMU Ta BCTAHOBUTU B3a€MO3B'SI30K ii BOTHETPUBKUX XapaKTEPUCTHUK i ToBLIMHU. Kiac
BOTHeCTINKOCTi ckyonakery EI30 3ab6e3nedyeTbcs Ipu TOBIIVHI APy rimporesio 7mMm, a ans EI45 noctatHbo 11MMm.
BrroToBsieHO AEMOHCTPALLifiHI 3pa3KU CKJIONAKETIB Pi3HUX PO3MIpIB Ta [lif04a MOZEJIb BOTHETPUBKOTO CKJIOIIAKETY

poamipom 500*700MM 3 Ks1acom BorHecTiiikocTi EI30.

Pedepar aHIJIiHCBKOIO:

A method for the synthesis of acrylamide, acrylic acid and N,N-methylene bisacrylamide branched copolymers has
been developed, the aqueous solutions of which at concentrations up to 30% obey the regularities of the flow of
Newtonian fluids, which makes it possible to create low-viscosity filler compositions on their basis. The obtained
copolymers are characterized by spectroscopy methods. Using polymer-analogous transformations and
intermolecular structuring, polymeric hydrogels have been obtained. The regularities of their synthesis have been
investigated and graphical and mathematical dependencies describing polycondensation reactions in the selected
system and the properties of polymer hydrogels have been obtained. A correlation analysis of experimental data
was carried out. On the basis of separate studies and full-factor experiments, the composition, concentration and
time limits of stability, and conditions (pH of the solution not higher than 2 when using citric acid and glycerol as
stabilizers in the reaction medium) were established, which make it possible to obtain transparent (light
transmission above 85%) hydrogels based on polysilicic acid sol. The conditions and the optimal sequence of
technological operations in the manufacture of the composition for the production of a combined transparent
polymer-mineral hydrogel have been determined. A method for the manufacture of double-glazed windows, the
inner space of which is filled with the developed hydrogel, was developed. The class of samples with a size of
250*250 mm fire resistance was determined, which made it possible to optimize the selected parameters and
establish the relationship between its refractory characteristics and thickness. The EI30 fire resistance class for
double-glazed windows is achieved with a 7 mm hydrogel layer, while an 11 mm layer suffices for EI45. Prototype
double-glazed windows of various dimensions were created, along with a functional model of a fire-resistant
double-glazed



Inperc Y K:678-1;,544.23;544.25, 678.6 /.7;544.23.057;544.25.057

Koau TemaTHYHHUX PyOpHK: 31.25.17, 31.25.19

KepiBHHUKH po6OTH

Biacue IlpizBuuie Im's I10-0aThKOBI: Bapsapenko Cepriii Mukosaiiosnd
HaykoBui# CTYyIiHbB: 1. . H.

BueHe 3BaHHSI: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: MeToy GopMyBaHHS MOJIIMEPHUX TiIPOTEJIiB HA OCHOBI PO3raIy>KEHUX
KOIOJIIMEPiB aKpUJIOBOI KUCJIOTY, akpuiaaminy Ta N,N-MeTuieHbicakpuiaMifly 3 BAKOPUCTAHHSIM peaKLiii
[OJIiMEPaHaJIOTiYHMX [IEPETBOPEHDb Ta MIPKMOJIEKYJISIPHOTO CTPYKTYpPYBaHHS. MeTOZ, OTPMMaHHS 30JI10
IIOJIIKpEMHi€BOI KUCJIOTU B IIPUCYTHOCTI CcoJleil antoMiHilo, marHito abo ix cymii. [Ipo3opa MiHepasnbHO-TIOIiMEpHA
KOMIIO3ULIisl 171 3alIOBHEHHS CKJIONAKETIB. T€XHOJIOTIYHNI perJlaMeHT BUTOTOBJIEHHSI KOMIIO3ULii 1711 3alIOBHEHHS
BOTHETPUBKUX CKJIONAKETIB, 30aTHOI O YTBOPEHHS FiGPUIHOrO Tiiporeso y BHYTPIlIHbOMY ITPOCTOPIi CKJIONAKETY

Ta peKOMeHAallii o0 ii BAKOPUCTAaHHSL.

HasBa HTII aHrificbKo0¥0: Method of formation of polymer hydrogels based on acrylic acid, acrylamide and
N,N-methylenebisacrylamide branched copolymers using reactions of polymer-analogous transformations and
intermolecular structuring. Method of obtaining polysilicic acid sol in the presence of aluminum, magnesium salts
or their mixture. Transparent mineral-polymer composition for filling double-glazed windows. Technological
regulations for the production of a composition for filling fire-resistant double-glazed windows, capable of
forming a hybrid hydrogel in the inner space of the double-glazed window and recommendations for its use.

HTII, axy nepenba4asocss CTBOPHTH:
IIpuunnmu, yepe3s aki HTII ne 6ysio cTBOpeHoO:

OTpumaHi pe3yJybTaTH: Marepianu, Meroau, Teopii, HoBi rimporesieBi KOMIo3ullii opraHiYHOro ta

HEOPTraHiYHOTIO CKJIALy.

T'as1y3p 3aCTOCYBaHHS: 72.19 JloCifIKeHHs Ta eKCIIePUMEHTaIbHI pO3pO6KY y cdepi IHIINK IPUPOAHUYHXK i

TEXHIYHUX HayK.
PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: Hosi rinporesniesi KoMosuiiii opraHi4HOro Ta HEOPraHiYHOTO CKJIAY, IO CIIPOMOXKHI pOpMyBaTH
NOJIIMEPHUI Ta CUJIIKATHUAMN Tiporesib 3 JOTPMMAaHHIM YMOBHU iX IPO30POCTi i cTabinbHOCTI B 4aci. KombiHOoBaHUMI
MiHEpaJIbHO-TIOJIIMEPHUI TPO30PUH TiApOresib, IKUH 32 BUCOKUX TEMIIEPATYP NIE€PETBOPIOETHCS Y BUCOKOIIOPUCTUMN

MiHepasIbHO-KapOOHOBUI TEPMOCTINIKMI1 MaTepiaJl, IKUil Halae BUPOOY BOTHECTINKOCTI.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoAykuii (Matepiasis,
TEXHOJIOTI! TOIIO) AJ1s1 3a0€3Me4YeHHs eKCIIOPTHOTrO NOTEHIialy Ta 3aMillleHHI0 iMIopTy, EKOHOMIs eHepropecypcis,

Exonowmis martepianis, IlinBuineHHs IPOAYKTUBHOCTI Ipartii
Bnyins HTII Ha moBKiJjLs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy: 01.2025
3akiHyeHHs eTamy: 12.2026
Crno>kuBavi NpoAyKIii: TOB «Ckiopecypes
IlepcneKTHBHI PHHKH: YKpaiHu
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:

HasaBHicTb 6i3HecC-IJIaHY:



TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:

IToTeHniaILHUE 0OCAT IIPOAAKY, THC. TPH..

OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

JopaTkoBa iHdpopmanist:

IX. Bi6siorpadiuHuii onuc

X. 3aKJII0YHI BiZOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0-BHKOHABILiB
bopgeHiok Osiena IOpiiBHa
Bykaptuk Harasniga MukosaiBHa
Bapuyk [liana fIpocyaBiBHa
Kamnanina Conmomis MuxaiaiBHa

Jlykauyk Osena BacuiiBHa

(k.i. H)
Hapamkesud 3opsHa SIkumiBHa

Hocosa Haranig I'epianiBHa
(. T 1)

[Tonsak Osbra €BreHiBHA

Camapuk Bonogumup SpocnaBoBud
(m.x. 1)

Craciok AHHa BacuniBHa
(o.dinocod)

Xom’ssk CemeH Bosopumuposuy

(k. x. H.)
YepsareHko Osiekcanapa MukosaiBHa

Spruchy AHaTOI AHATOJINOBIY

BignosigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeecTpaTtop

HemunoB IBan BacuiboBuY

II. T. H.

Pub6ankina I.B.

+38 (032) 258-27-46
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