O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0824U002494
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 11-07-2024

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kaptumes Cepriii BikropoBud

2. Sergii V. Kartyshev
KBasigikamis: 161
Imentudikarop ORCID ID: 0009-0002-0124-9003
Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoOBOi ceniaIbHOCTI: 161

Ha3Ba HayKOBOIi CIIeniaJIbHOCTI: XimiuHi TEXHOJIOTI] Ta iHKeHepis

lanyss / ra.nysi 3HaHb: xiMiyHa Ta 6i0iHKeHepid

OCBiTHbo—HayKOBa nporpama 3i CreniaJibHOCTI: 161 XimiuHi TexHOOTii Ta iHKeHEpis

JaTa 3axHCTy: 06-09-2024

CreniaJbHICTh 32 OCBITOI0: EKOHOMICT-COLi0JIOT Ta BUKJIafay MOTiITEKOHOMii

Micue po6oTu 3400yBayva:
Kopg 3a €1PIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:

Cdepa ynpaBiiHHs:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Clieliajai3oBaHOl BYEHOI pagu). 10 64.050.157-
6566

IloBHE HaliIMEHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHUI YHiBEpCUTeT "XapKiBChKUii

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: ByJ1. Kupninuoga, 6yz. 2, Xapkis, XapKiBcbkuii p-H., 61002, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU#1 TeXHIYHMI YHiBepcuTeT "XapKiBChKuii

MOJIITEXHIYHMIA iHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninuosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

V. BimoMocTi npo guceprariio
MoBga guceprTaliiii: Vkpaincbka
Koau TemaTHYHHUX PYOPHK: 61.35.29, 61.35.29.07

Tema gucepranii:
1. BenukodopmaTHi KepaMOTpaHiTHi MJIUTU 3 MiIBUILEHOIO MilTHICTIO

2. Large-format porcelain stoneware slabs with increased strength

Pedepar:

1. InceprauiiiHa po60Ta CIpSIMOBaHA Ha PO3BUTOK TEOPETUYHUX OCHOB i TEXHOJIOTIYHUX NIPUHIUIIB CTPYKTYPHOTO
3Mil[HEHHSI BeJIMKOPOPMAaTHUX KePaMOTPaHITHUX IIJIUT Ta HAJAHHS iX MOBEPXHi aHTUOAKTEPiaIbHUX BIACTUBOCTEH,
1110 JO3BOJISIE PO3MIUPUTH 0671aCTi iX BUKOpUCTaHHS. OO'€EKT NOCiIKEHHS — TEXHOJIOTisl BeTUKODOPMATHUX
KEPaMOTPaHITHUX [JIUT; TPUHLMIY OTPUMaHHA i npouecu popmMyBaHHS aHTUOAKTEPiaIbHUX MOKPUTTIB. [IpegMeT
mocimkeHHs — $i3MKO-XiMiuHi 3aKOHOMIPHOCTI HOPMyBaHHS KEpPaMOIPaHiTy KOMIIO3UTHOT'O TUILY 3 BUCOKOIO
MiLIHICTIO HA OCHOBi a/IbTEPHATUBHUX I1JIABHIB; PELLENITYPHO-TEXHOJIOTIYHUX [TApAMETPIB OTPUMAHHS
He(pPUTOBAHUX 3HENIPO30OPEHUX TOJIMB 151 OTPUMAHHS aHTUOAKTEPiaIbHUX MOKPUTTIB 17151 KEPAaMOTIPaHiTHUX IJIUT.
Mertoto aucepraLiiiHoi po60TH € PO3POOKA PELENTYPHO-TEXHOJIOTIYHMX TapaMeTPiB OTPUMAaHHS BUCOKOMILIHUX

BEJINKOPOPMATHUX K€PaMOTIPaHiTHUX IJIUT 3 aHTUOAKTePialbHUM MTOKPUTTSIM. 32 MiICYMKaMU [IOCIIiI>KeHb



TEOPETUYHO OOTPYHTOBAHO i IPAKTUYHO MigTBEPAKEHA MOXJIMBICTD MifBULIEHHS MilIHOCT] BeIMKOOPMATHUX
KEPaMOTPaHITHUX IJIUT 32 PaXyHOK apMYBaHHS KEPaMiqYHOI MaTpULli MyJIiTO-KPEMHE3E€MHUMU BOJIOKHAMU, SIKi
BMKOHYIOTb POJIb aPMYIOUYOT0O HAllOBHIOBAYa i IpeKycopa MyJiiToBoi ¢asu. Briepiue: - y3arajpbHeHO HaKONIM4YeHUN
IOCBifl, BUDOOHULITBA KEPAMOTPAHITHUX IJIUT, 10 JO3BOJIMJIO PO3POOUTY IPUHIMIIN IIPOEKTYBAHHS CKJIa[ly Mac Ha
OCHOBI 3B$13Ky (pa30BOTO CKJIa/ly Ta BIACTUBOCTEM 111 Pi3HMX TUIIIB KEPAMOTPAHITY; — JOBeleHa €(PEKTUBHICTD
BUKOPUCTAHHSI KOMOGiHAIi! aJlbTepPHATUBHUX IIJIaBHEN Ha OCHOBI IOCIIiIKeHb KiJIbKICHUX i IKICHUX XapaKTePUCTUK
I17IaBJIEHHS [1IETMaTUTOBOI CHPOBMHU KipoBOrpaZicbKOro poJoBUILA Ta IPOAYKTIB 30araueHHs MaliaH-BiIbCbKUX
JIy’)KHUX KaOJIiHiB; — [TOKa3aHa JOLiJIbHICTb BUKOPUCTAHHS MYJTO-KPEMHE3EMHUX BOJIOKOH K apMYIOUOTO
HaIlOBHIOBaYya KepaMivyHOi MaTpUlli, Ta BU3HAYEHO ONTUMAJIbHY KiJIbKICTb Ta AUCIEPCHICTb LOOABKY IO J103BOJISIE
NiABUIIMTY MIiLJHICTh KEpaMoTrpaHiTHUX IUT 1o 57,1 MIla MIla (Ha ~30 %); - 0GrpyHTOBaHO Ta peasi3oBaHO
METOJI0JIOT{I0 PO3POOKM He(PUTOBAHUX II0JIUB 711 OTPUMAHHS 3HENPO30PEHUX IOKPUTTIB IIJISIXOM CIIPSIMOBAHOI
KpucTanizaii ginbosux ¢as (SnO2, TiO2, Zn2Si04, ZnAlO4); noBeneHo, mo GopMyBaHHS Takoro (azoBoro CKiIamy
3abe3neyvye JOCTaTHIN CTYIiHb 3HENPo30peHHs NOKPUTTIB (KB 77-84%) Ta KOMILJIEKC BUCOKUX €KCIIyaTaliltHuX
BJIaCTUBOCTE: MikpoTBepaicTb (7500-7800 MIla), kucsnoToctiiikicti (99,6-99,9 %) i repmocriiikicTi (10T3); -
BM3HAYEHO ONTUMAJIbHI CHiBBiTHOMEHHS (a30TBipHUX OKCUTIB B KOMGiHaLisgx (ZnO+Sn0O2) ta (TiO2+SnO2), mo
IO3BOJIMJIO OTPUMATHU CKJIOKPUCTAJIYHI IIOKPUTTS 334aHOT0 (Pa3oBOro CKIady, 3aTHI MpUrHiyysaru pict
MIiKpOOPraHi3MiB Ta NolepKaTy YTBOPEHH: 6iOIIiBKY Ha IIOBEPXHi KEPaMOTPaHiTHUX IIJIUT. B pe3ysbTaTi
TecTyBaHHS B 1aboparopii HAY YKPHJIEIT BcTaHOBIEHO, 10 PO3PO6JIEHI CKIIOKPUCTAIYHI IOKPUATTS IJ1s1
KepaMOTpaHiTHUX IJIUT MAlIOTh BUPAKEHi aHTUOAKTepiasibHi BJIaCTUBOCTI BiIHOCHO ITPOTECTOBAHUX 6aKTePiaJbHUX
KyJIbTYp Ta 3[aTHi NonepesuTy MikpooHe 3a6pyAHEHHS [TIOBEPXHi KepaMOIPaHiTHUX IIUT. Pe3yabTaTu
IYcepTalifiHOi poOOTH BIIPOBAKEHI Y HaBYaIbHUI NTponec Kadenpu «TexHosorii Kepamiky, BOTHETPUBIB, CKJIa Ta
emasei» HalioHasbHOTO TEXHIYHOIO YHIBEPCUTETY «XapKiBCbKUM MOJITEXHIYHM IHCTUTYT» IIPY IiATOTOBLL
6akanaBpis i maricTpis. Kito4osi ciioBa: BenukodopMaTHUiT KEpaMOTPaHiT, apMyIOunii 3aTI0BHIOBAY, MYJLIITO-
KPEMHE3EMHI BOJIOKHA, CITIKaHH4, JIIKBifyC, MilJHICTb, BOJOIOIJIMHAHHS, MyJIbTUKOMIIOHEHTHI CICTEMU, EHEPTrO- Ta
pecypco30epesKeHHs1, CKIIOKPUCTAJliYHi IOKPUTTS], aHTUOAKTepiaTbHUI €(PEKT, TEPMOCTINKICTh, CTIMKIiCTb 0

CTMPaHH4, Jiarpama «CKJaz-BJIaCTUBOCTI», CTPYKTypa Ta (pa3oBuii CKJIA,

2. The dissertation is aimed at developing the theoretical foundations and technological principles of large-format
stoneware slabs structural strengthening and imparting antibacterial properties to their surface, which allows
expanding the scope of their use. The object of research is the technology of large-format ceramic granite slabs;
principles of production and ormationprocesses of antibacterial coatings. The subject of the study is the physico-
chemical regularities of the composite type ceramic granite formation with high strength on the basis of
alternative fluxing materials; recipe-technological parameters of non-fritted opacified glazes for obtaining
antibacterial coatings for ceramic granite slabs. The aim of the thesis is the development of recipe and
technological parameters for obtaining high-strength large-format stoneware slabs with the antibacterial coating.
The following scientific results were obtained: The possibility of increasing the strength of large-format stoneware
slabs due to the strengthening of the ceramic matrix with mullite-silica fibers, which perform the role of a
reinforcing filler and a mullite phase precursor, has been theoretically substantiated and practically confirmed. For
the first time: - generalized accumulated experience in the production of stoneware slabs, which made it possible
to develop the principles of designing the masses composition based on the interconnection between phase
composition and properties for different types of porceline stoneware; - the proven using efficiency of of
alternative fluxes combinations based on research of the quantitative and qualitative melting characteristics of
pegmatite raw materials of the Kirovohrad deposit and enrichment products of Maidan-Vilsk alkaline kaolins; - the
mullite-silica fibers using expediency as a reinforcing filler of the ceramic matrix is shown, and the optimal
additive amount and dispersion is determined, which allows to increase the strength of stoneware slabs to 57.1
MPa (by 030%); - the development methodology of non-fritte glazes for obtaining opaque coatings by directed
crystallization of the target phases (rutile, cassiterite, willemite, ganite) was substantiated and implemented. It has
been proven that the formation of such phase composition ensures a sufficient degree of coatings opacification
(KDR 77-84 %) and a complex of high operational properties: microhardness (7500-7800 MPa), acid resistance



(99.6-99.9 %) and heat resistance (>10 cycles); - the optimal ratios of phase-forming oxides in the combinations
(ZnO+Sn0O2) and (TiO2+Sn02) were determined, which made it possible to obtain glass-crystalline coatings with
given phase composition, which capable of inhibiting the microorganisms growth and preventing the biofilm
formation on the stoneware slabs surface. As a testing result in the laboratory of NSU UKRNDIEP, it was
established that the developed glass-crystalline coatings have pronounced antibacterial properties relative to the
tested bacterial cultures and are able to prevent microbial contamination of the porcelain tiles surface. The results
of thesis research have been applied in the educational process of the Department "Technologies of Ceramics,
Refractories, Glass and Enamels” of the National Technical University "Kharkiv Polytechnic Institute" in the
bachelors and masters training. Keywords: Large-format stoneware, reinforcing aggregate, mullite-silica fibers,
sintering, liquidus, strength, water absorption, multicomponent systems, energy and resource saving, glass crystal
coatings, antibacterial effect, heat resistance, abrasion resistance, "composition-property" diagram, structure and
phase composition.
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