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1. Inceprauiiina po60Ta CIIpsiMOBaHa Ha PO3BUTOK TEOPETUYHUX OCHOB i TEXHOJIOTIYHUX [IPUHLINIIB CTPYKTYPHOTO
3MilJHEHHS BeJIMKO(MOPMATHUX KEPAMOTPaHITHUX IJIAT Ta HaJIaHHS iX IOBEPXHi aHTMOAKTEPiaJIbHUX BJIACTUBOCTEH,
110 [,03BOJISI€ PO3IMMPUTH 06JIACTI iX BUKOPUCTAHHA. OO'€KT IOCIIPKEHHSI — TEXHOJIOTiSI BEIMKO()OPMATHUX
KEepaMOTpaHIiTHUX IJIUT; IPUHLMIN OTPUMaHHS i npouecy GopMyBaHHS aHTUOAKTepialbHUX MOKPUTTIB. [IpeameT
JIocinKeHHs — Qi3uKO-XiMiuHi 3aKOHOMIPHOCTI (POPMyBaHHSI KEPaMOIPaHiTy KOMIIO3UTHOI'O TUILY 3 BUCOKOIO

MILIHICTIO HA OCHOBI a/IbTEPHATUBHYX I1JIABHIB; PELIENITYPHO-TEXHOJIOTIYHUX [TapaMeTPiB OTPUMaHHA



He(PUTOBAHUX 3HETIPO3OPEHUX TOJIMB JJIs1 OTPUMAHHS aHTUOAKTEPiaIbHUX MOKPUTTIB 17151 KEPAMOTPaHITHUX IJIUT.
Mero1o fucepTaliiiHoi po60TH € PO3PO6KA PEeLeNTyPHO-TEXHOJIOT{YHNX [TapaMeTPiB OTPUMAaHHS BUCOKOMIIIHUX
BEJINKOPOPMATHUX KEPaMOTrPaHiTHUX IJIMT 3 aHTUOAKTEPiaIbHUM MOKPUTTSIM. 32 MiICYMKaMU J1OCIIiI>)KEeHb
TEOPETUYHO OOIPYHTOBAHO i MPAKTUYHO MifTBEPIPKEHA MOKJIMBICTD MiJBUIIEHHS MilJHOCTi BeIMKO(pOPMATHUX
KEpPaMOTPaHiTHUX IUIUT 3a PaXyHOK apMYBaHHSA KEPaMiYHOI MaTpULLi MyJliTO-KPEMHE3EMHIUMU BOJIOKHAMU, SIKi
BHKOHYIOTb POJIb aPMYIOYOT'0O HAlIOBHIOBAYa i IIpeKycopa MyJiiToBoi ¢asu. Briepiue: - y3arajpHeHO HaKONW4YeHUN
IOCBifl BUDOOHUIITBA KEPAaMOTPaHITHUX IJIUT, 10 JO3BOJIMJIO PO3POOMTY IPUHIMIIM IIPOEKTYBAaHHS CKJIa[ly Mac Ha
OCHOBI 3B$13KY (ha30BOTr0 CKJIaJly Ta BJIACTUBOCTEN [1JIs Pi3HUX THUIIIB KEPAMOTPaHITY; — JOBeEeHa €(PEKTUBHICTb
BUKOPUCTAHHS KOMOiHAIIi! aJIbTePHATUBHUX IIJIaBHEUW Ha OCHOBI IOCJIiIK€Hb KiIbKICHUX i IKICHUX XapaKTePUCTUK
I1JIaBJIEHHS [1erMaTUTOBOI CHPOBUMHU KipoBOrpaZicbKOro poJoBUILA Ta IPOAYKTIB 30araueHHs MaigaH-BiIbCbKUX
JIy’)KHUX KaOJIiHiB; — [T0OKa3aHa JOLiJbHICTb BUKOPUCTAHHS MYJITO-KPEMHE3EMHHUX BOJIOKOH K apMYIOUOTO
HaIOBHIOBaYa KEpaMivyHOi MaTpULli, Ta BU3HAYEHO ONTUMAJIbHY KiJIbKICTb Ta AUCIEPCHICTb JOOABKY IO JI03BOJISIE
NiABUIIMTY MIilIHICTh KepamMorpaHiTHUX IuT 1o 57,1 MIla MIla (Ha ~30 %); - o6rpyHTOBaHO Ta peasi3oBaHO
METOJI0JI0TiI0 PO3pOOKM He(PPUTOBAHUX II0JIUB 711 OTPUMAaHHS 3HEIIPO30PEHUX IIOKPUTTIB IIJISIXOM CIIPSIMOBAHOI
KpucTanizaii ninpoBux ¢as (Sn02, TiO2, Zn2Si04, ZnAlO4); noBeneHo, 1m0 GOpMyBaHHS Takoro (a3oBOro CKIany
3abe3rnevye JOCTaTHIN CTYIiHb 3HENPo30peHHs NOKPUTTIB (KB 77-84%) Ta KOMILJIEKC BUCOKUX €KCITyaTaliitHUX
BJIACTMBOCTE: MikpoTBepaicTh (7500-7800 MIla), kucaoTocTiiikicTi (99,6-99,9 %) i TepmocTiiikicTi (10T3); -
BM3HAY€HO ONTHUMAJbHi CHiBBiTHOMEHHS (Pa30TBIipHUX OKCUAIB B KOMOiHaLisX (ZnO+Sn0O2) Ta (TiO2+Sn02), mo
I03BOJINJIO OTPUMATH CKJIOKPUCTAJiYHi IOKPUTTS 3aaHOro (Ga30BOro CKIIAMY, 34aTHI IPUrHiYyBaTU picT
MiKpOOpraHi3miB Ta ronepiykaTy yTBOPEHHs 6iOIJIiBKY Ha [I0BEPXHi KepaMOTpaHiTHUX IVIUT. B pe3ysbTari
TecTyBaHH B 1aboparopii HAY YKPHJIEIT BcTaHOBI€HO, 1110 PO3PO06JI€HI CKIIOKPUCTAIYHI IOKPUTTS IJ1s1
KEPaMOTPaHITHUX IJIUT MAIOTh BUPaXKeHi aHTUOAKTEPiabHi BITaCTUBOCTI BiTHOCHO MIPOTECTOBAHUX OaKTepialbHUX
KyJIbTYp Ta 3[aTHi onepesuTy MiKpoOHe 3a6pyAHEHHS [TIOBEPXHi KepaMOTIPaHiTHUX IIJIUT. Pe3yabTaTu
IYicepTaliifiHOi poOOTH BIPOBAKEHI Y HaBUaIbHUIL NTpolec Kadenpu «TexHosorii Kepamiky, BOTHETPUBIB, CKJIa Ta
emasei» HalioHasbHOTO TEXHIYHOTO YHIBEPCUTETY «XapKiBCbKUM MOJITEXHIYHMI IHCTUTYT» IIPU MiATOTOBLL
6akasnaspiB i maricTpis. Kio4oBi cioBa: BenmkodopmaTHUil KepaMOTPaHiT, apMYIOUnii 3alI0OBHIOBAY, MYJUIITO-
KPEMHE3EMHI BOJIOKHA, CITIKaHHS, JIIKBifyC, MilJHICTb, BOJOMOIJIMHAHHS, MyJIbTUKOMIIOHEHTHI CCTEMHU, EHEPTrO- Ta
pecypco36epesKeHHs1, CKIIOKPUCTAJliYHi IOKPUTTS], aHTUO6aKTepiaabHUI €(PEKT, TEPMOCTINKICTb, CTIMKIiCTb [0

CTMPaHH4, Jiarpama «CKJaf-BJIaCTUBOCTI», CTPYKTypa Ta (pa3oBUii CKJIAL,

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+SnO2) 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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