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1. Incepraniiina po60Ta CIipsiMOBaHa Ha PO3B’SI3aHHS aKTyaJIbHOI HAyKOBO-TEXHIYHOI 3aJ1adi, sIKa TI0JISTae y
PO3po0Lii Ha OCHOBI 6a3aJIbTOBOTO Ta MYJIJIITOKPEMHE3EMHOI'O CKJIOBOJIOKOH OiKOMITIOHEHTHUX CKJIOBOJIOKHUCTUX
BOTHETPUBKUX TEIJIOi30JILIiIHUX BUPOOIB 3 HU3KOIO JIiHITHOIO yCaAKOI0 Ta TEIJIONPOBIAHICTIO IPY POOOUNX
temrepatypax 10 1100 oC. O6’eKT JOCTiIKEHHS ~ TEXHOJIOTisS 6iKOMIIOHEHTHUX CKIJIOBOJIOKHUCTUX BOTHETPUBKUX
TEII0i30 IS HMX BUPOOIB HA OCHOBI 623aJIbTOBOTO Ta MYJIJIITOKPEMHE3EMHOT'O CKJIOBOJIOKOH. [IpeameTt
IoCTimXKeHHs — Pi3uKo-XiMiYHi Ta TEXHOJOTIUHI TPOIleCU OTPUMAaHHS 6iIKOMIIOHEHTHUX CKJIOBOJIOKHUCTUX
BOTHETPUBKUX TEIJIOI30JILIHUX BUPOOIB Ta ix B3a€MO3B'I30K 3 iX CKJIaIOM Ta BJIACTUBOCTSIMU PO3POOJIEHNX
TEMNJ0i30LiTHNX BUPOG6iB. MeTOoI0 nucepTaliitHoOi po60TH € po3pO6IEHHS TEXHOJIOTIYHUX N1apaMeTpPiB OTPMMaHHS

GiKOMIIOHEHTHUX CKJIOBOJIOKHUCTUX BOTHETPUBKUX TEIJIOI30ISILiIHMX BUPOOIB 3 HU3KOIO JIHIMHOIO YCaJ KO0 Ta



TEIJIONPOBINHICTIO TP pobouux Temiepatypax 1o 1100 oC. 3a pesysbTaTaMu JOCTIIKEHHSI OTPMMAHO TaKi HayKOBi
pesynbpTaTi: — Briepiue B cuctemi CaO - Fe203 - Al203 -SiO2 BCTaHOBIEHO MOXJIUBICTb ITPOTIKaHHS CYIIPSIKEHOI
peakuii 2Ca2Al2SiO7 + 17Fe2Al206 = CaAl2Si208 + 3CaAl12019 + 17Fe203. BcTaHOBJIEHO 110 B iHTEpBaji TeMIEpaTyp
300-1700K Ca2Al2SiO7 He pearye 3 Fe2AI206 , a kombinanis ¢pas CaAl2Si208 + CaAll2019 + Fe203 yTBoproe
“IIOPO>KHIN" TPUKYTHUK. — YI0CKOHaneHo 6ynoBy cuctemu CaO - Fe203 - Al203 -SiO2, B Hill BCTaHOBJIEHO 25
eJIeMeHTapHUX TeTpaeIpiB Il IKUX HaBeleHO TeMIIEPaTypH i CKJlaf, eBTeKTUK. [106y10BaHO TOMnosIoriyHui rpad
B3a€MO3B'3Ky €JIeMEHTAPHUX TETPaeIpiB, SIKMI1 B IOJAJIBIIOMY JACTh MOKJIMBICTD BiJICJIiIKOBYBAaTH 3MiHY
(a30BOro CKIasy KOMIO3ULii 6a3a7IbTOBE CKIOBOJIOKHO - MYJIITOKPDEMHE3E€MHE CKJIOBOJIOKHO. — [IpOBEIEHO OLiHKY
BiTHOCHOTO 00'eMy i TeMIIepaTypH IOSIBU PO3IJIABY B €JleMEHTApHUX TeTpaelpax i HAyKOBO OGTPYHTOBAHi
MepCreKTUBHI 06J1aCTi CKJIaMiB JIJIsk TEXHOJIOTII BOTHETPUBKUX MaTepiajliB: KOMITO3UILLil eJleMeHTapHUX TeTPaepiB
Ne20 (CAS2 - CA6 - FA - A), N222 (A3S2 - CAS2 - FA - A), N218 (C2AS - FA - CAS2 - CA6) Ta 1151 TeXHOJIOrii
CKJIOBOJIOKHUCTUX TEIJIOI30ALIHUX MaTepiaiB : elemeHTapHu TeTpaeap N223 (A3S2 - S - CAS2 - F) . — Bnepiue
BCTaHOBJIEHO MO>KJIMBICTh OTPMMAaHHS 6iKOMIIOHEHTHOT'O CKJIOBOJIOKHUCTOIO BOTHETPHBKOI'O MaTepiay Ha OCHOBI
6a3a7bTOBUX Ta MYJIITOKPEMHE3EMHUX CKJIOBOJIOKOH Ha 6a3i komno3uuiil cuctemu CaO - Fe203 - Al203 -Si02. —
[TokasaHo, O ysIBHA ILiJIbHICTh GiIKOMIIOHEHTHUX 3pa3KiB 3aKOHOMIPHO Nafae npu 36ibLIIEHHI KiIBKOCTI
6a3a7bTOBUX CKJIOBOJIOKOH 110 Temnepatyp Bunaiay 900 oC, npu 1000 oC Ta Bilie BOHA 3pOCTa€ 3a PaXyHOK MOYATKY
CITikaHHSI 6a3aJIbTOBOr'O CKJIOBOJIOKHA. — BCTaHOBJIEHO, 1110 IIOKA3HUKM JIiHIIIHOI ycaiku 6iKOMIIOHEHTHUX 3PasKiB
CYTT€BO 3POCTAIOTh 1P 301/IbLIEH] KiJIbKOCTi 6a3a/IbTOBOT'O CKJIOBOJIOKHA, 0CO0JIMBO 3a Temneparyp suile 1000 oC.
JliHiliHy ycanKy HIDKYe 5% MaloThb 3pa3Ky 3 3MiCTOM 6a3a/IbTOBOTO CKJIOBOJIOKHA MEHII HiX 75% Mpu TeMnepaTypi
1000 oC, 110 NOSICHIOETHCS Gi/IbLI TPOYHYIO CTPYKTYPOIO 3Pa3KiB 3a paxyHOK 3aCTOCYBaHHS OEHTOHITY. 3pa3Ku 3
Oy[1b-5IKOIO KiJIbKiCTIO 6a3a/IbTOBOTO CKJIOBOJIOKHA HE MOKYTb BUKOPMCTOBYBATHCS [IPY TEMIIEPATypax OibII HiK
1200 oC B 3B'S13Ky 3 BEJIMKOIO JIIHIHHOW0 yCaaKoo. [IpakTryHe 3Ha4YeHHS Oflep>KaHUX PE3YyJIbTaTiB MOJISITae y
BCTaHOBJIEHHI PeLeNTypPHO-TE€XHOJIOTIYHUX [TapaMeTPiB OTPUMaHHS 6iIKOMIIOHEHTHUX CKJIOBOJIOKHUCTUX
BOTHETPUBKUX TEIJIOI30JILiIHUX BUPOOIB 3 TeMIIepaTypolo 3acTocyBaHHs 1o 1100 oC Ta HU3KOI0
TEIJIONPOBIIHICTIO: — 3i 3B'SI13yI0YMM IIOJIiBiHiJIalleTaTHOO gucIepciero B KinbkocTi 10 % (nonap 100 %) ta
CIIiBBiTHOLIEHHSM 6a3aJIbTOBE : MYJIITOKpEMHE3eMHEe CKIOBOJIOKHO - 20 : 80: ysIBHA IIiNBHICTD MiCII TEPMOOGPOOKHU
nipu 110 oC - 175 kr/m3, nipu 1100 oC - 215 kr/mM3; JiHiliHa ycazka miciisg TepMoobpodKy 3a Temnepatypu, 1100 oC -
4,1 %; TenyonpoBigHicTe Ipu cepeaHboi Temieparypi 600 oC - 0,165 Br /MK, npu cepenHboi remnepatypi 1000 oC
- 0,320 Br/MK; — 3i 3B'13y10uMM GEHTOHITOM B KiJIbKOCTi 25 % (noHag, 100 %) Ta cniBBigHOMEHHSIM 6a3a/bTOBE :
MyJIiITOKpEMHE3eMHe CKJIOBOJIOKHO - 30 : 70: ysIBHA LiiyibHICTh Ticyst Tepmoobpobku ripu 110 oC - 180 kr/m3, pu
1100 oC - 210 kr/m3; niHiliHa ycagxa micst TepMooOpoOKU 3a TemneparypHy, 1100 oC - 3,8 %; TenionpoBigHiCTb IpU
cepenHboi Temneparypi 600 oC - 0,170 Bt /MK, nipu cepennboi remmnepatypi 1000 oC - 0,275 Br/MK. BukopucraHHs
PO3p06JIeHNX GIKOMIIOHEHTHUX CKJIOBOJIOKHMCTUX BOTHETPUBKUX TEIIOI30ISLIHAX BUPOOiB B PyTepiBKax
arperariB MeTajypriliHoi, MalIMHOOYiBHOI, CKJISIHOI Ta {HIIKX rajy3eil IPOMUCIIOBOCTI JO3BOJIUTh 3HAUHO 3HU3UTHU
Macy ¢yTepiBKY, 3MEHIIUTH BUTPATY [1aJIMBA, 10 3a6€3[1€YUTh €HEPro30epekKeHHs TEIJIOBUX arperaris. Pe3ysibTaTu
IUCepTaLii BIpOBaJyKeHi IPY BUITYCKY NOCJIiTHUX NapTill 6ikOMIIOHEHTHUX CKJIOBOJIOKHUCTHX BOTHETPUBKUX
TEeII0i30 s LiHNX BUPOOiB 1BOX cknaniB y TOB «Tpeiizizon», m. Kpusuii Pir, siki HanpaBieHi 3aMOBHUKAM [1Jis1
3aCTOCYBaHHS Ta BUKOPUCTOBYIOTLCS CTYLEHTAMU IIEPLIOTO Ta IPYroro piBHS BUIIOI OCBITH CII€LiaIbHOCTI "XiMidHi
TEXHOJIOTII Ta iHKeHepisa" Mif 4ac BUKOHAHHA KyPCOBUX i AUIJIOMHUX NPOEKTiB HTY «XapKiBCbKUi MOJITEXHIYHUN

IHCTUTYT» Ta

2. The dissertation is aimed at solving a pressing scientific and technical problem, which consists in the
development, based on basalt and mullite-silica glass fibers, of bicomponent glass fibrous refractory thermal
insulation products with low linear shrinkage and thermal conductivity at operating temperatures up to 1100 °C.
The object of research is the technology of bicomponent glass fibrous refractory thermal insulation products
based on mullite-silica and basalt glass fibers. The subject of research is the physicochemical and technological
processes involved in the production of bicomponent glass fibrous refractory thermal insulation products and
their relationship to the composition and properties of the developed thermal insulation products. The aim of the
dissertation is to develop technological parameters for the production of bicomponent glass fibrous refractory



thermal insulation products with low linear shrinkage and thermal conductivity at operating temperatures up to
1100 °C. The following scientific results were obtained from the research:: — For the first time in the
CaO-Fe203-Al203-Si02 system, it was established that the following coupled reaction can occur: 2Ca2AI2SiO7 +
17Fe2A1206 = CaAl2Si208 + 3CaAl12019 + 17Fe203.. It was established that in the temperature range of 300-1700 K,
Ca2Al2Si07 does not react with Fe2A1206, and the phase combination CaAl2Si208 + CaAl12019 + Fe203 forms an
“empty” triangle. — The structure of the CaO-Fe203-A1203-SiO2 system has been refined; 25 elementary
tetrahedra have been identified within it, for which the temperatures and compositions of the eutectics are given.
A topological graph of the interrelationships between the elementary tetrahedra has been constructed, which will
subsequently make it possible to track changes in the phase composition of the basalt glass fibre-mullite-silica
glass fibre composite. — An assessment has been carried out of the relative volume and temperature at which the
melt appears in elementary tetrahedra, and promising composition ranges for refractory materials technology
have been scientifically substantiated: composition of elementary tetrahedra No. 20 (CAS2 - CA6 - FA - A), No. 22
(A3S2 - CAS2 - FA - A), No. 18 (C2AS - FA - CAS2 - CA®6), and for fiber-based thermal insulation materials:
elementary tetrahedron No. 23 (A3S2 - S - CAS2 - F). — For the first time the possibility of producing a
bicomponent glass fibrous refractory material based on basalt and mullite-silica glass fibers using compositions of
the CaO-Fe203-Al203-SiO2 system has been established. — It has been shown that the apparent density of the
bicomponent samples decreases systematically with an increase in the amount of basalt glass fibers up to
temperatures of 900 °C; at 1000 °C and above, it increases due to the onset of sintering of the basalt glass fibers. —
It has been established that the linear shrinkage values of bicomponent samples increase significantly with an
increase in the amount of basalt glass fiber, especially at temperatures above 1000 °C. Samples with a basalt glass
fiber content of less than 75% exhibit linear shrinkage below 5% at 1000 °C, which is explained by the stiffer
structure of the samples due to the use of bentonite. Samples with any amount of basalt glass fiber cannot be used
at temperatures above 1200 °C due to high linear shrinkage. The practical significance of the obtained results lies
in establishing the formulation and process parameters for producing bicomponent glass fibrous refractory
thermal insulation products with an operating temperature of up to 1100 °C and low thermal conductivity: — with a
polyvinyl acetate binder in an amount of 10% (by weight) and a mullite-silica to basalt glass fiber ratio of 80 : 20:
apparent density after heat treatment at 110 °C - 175 kg /m?, at 1100 °C - 215 kg/m?3; linear shrinkage after heat
treatment at 1100 °C - 4.1%; thermal conductivity at an average temperature of 600 °C - 0.165 W/mK, at an
average temperature of 1000 °C - 0.320 W /mK; — with 25% bentonite binder (over 100%) and a mullite-
silica:basalt glass fiber ratio of 70 : 30: apparent density after heat treatment at 110 °C - 180 kg/m?3, at 1100 °C - 210
kg/m3; linear shrinkage after heat treatment at a temperature of 1100 °C - 3.8%; thermal conductivity at an
average temperature of 600 °C - 0.170 W /mK, at an average temperature of 1000 °C - 0.275 W /mK. The results of
the dissertation have been implemented in the production of pilot batches of two-component glass-fiber-
reinforced refractory thermal insulation products of two compositions at "Tradeizol LLC" in Kryvyi Rih, which have
been shipped to customers for use
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