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1. OnrTMizalis rmpoteciB BUPOOHUIITBA Ta BUKOPUCTAHHS BOJIOKOH, MikKpodiopu Ta Mikpocdep, OTpUMaHuX

METOJIOM IEPEerpiTUX PO3ILIaBiB 6a3anbTy

2. Optimization of production processes and use of fibers, microfiber and microspheres obtained by superheated
basalt melts

Pedepar:

1. Ha ocHOBi MeTO[ly nIeperpiTux posIlyiaBiB CTBOPEHO eHeproedeKTUBHY OQHOCTAAifHy IPOMUCIIOBY T€XHOJIOTIIO
OTPUMAaHHS BUCOKOSIKICHMX 6a3a/IbTOBUX MIKPO NPOAYKTIB y BUIJISIZ] MITANl€/IbHYX i HENIEPEPBHUX BOJIOKOH,
Mikpo}i6bpu Ta mikpocdep. JocCimpKeHO BUKOPUCTAHHS PO3PO0IEHUX NPOLYKTIB AJ1s1 BUPOOHUITBA KOMIIO3ULITHNX
BMPOOIB Ha OCHOBI [I€SIKMX [IOJIIMEPHUX Ta METAJeBUX MaTpHULb. PO3B'I3aHO 337ja4y [P0 MaKCHMaJIbHO MO>KJIVBE
Xa0THMYHE HallOBHEHHS IIPOCTOPY cdepamMu OIHAKOBOTO pajiycy, 1o Jajao 3MOTy HalaTh peKoMeHJalii om0
ONTUMAaJIbHOI KOHLIEHTpallii Mikpocdep y CyMiliax, NpUAaTHUAX [J1s1 BATOTOBJIEHHS] KOMIIO3ULIITHUX BUPOOiB
METOJOM JIUTTS Mifl TUCKOM. Ha OCHOBi BUTOTOBJIEHOTO CIIELiaJIbHUM CIIOCOOOM CYIIEPTOHKOTO BOJIOKHA

PO3po6JIeHO MaTepial, IPUAATHUH 1111 BUKOHAHHS TETJIOI30IALiMHUX POOIT BUCOKOIPOLYKTUBHUM METOLOM



ITHEBMATUYHOTO yKJanaHHs. [TokazaHo e(peKTUBHICTb METOMY ME€PErpiTUX PO3IIaBiB IPU BUPOOHULTBI BOJIOKOH i3
6a3anbTy, MOAM(IKOBAHOTO CUJIIKaTOM LIMPKOHI0. BCTaHOBIIEHO, 1110 TaKi BOJIOKHA MAIOTh 3HAYHO Kpally XiMidHY
CTIiHKICTB, 5IK y JIY>)KHOMY, TaK i B KUCJIOMY CE€p€e[IOBU1Ili B IOPiBHSHHI 3 He MOAM(}IKOBaHUMU BoJIOKHaMu. HaBezieHO
YUCJIEHHI IPUKJIaAU IPAKTUYHOTO BUKOPUCTAHHS PO3PO6JIEHUX MPOAYKTIB. Kilt04oBi ci0Ba: 6a3aibT, 6a3aibTOBI
BOJIOKHA, 6a3as1bTOBI Mikpocdepu, 6azanbToBa Mikpogiopa, 6a3abTOBI MiKpPOHANIOBHIOBAYi, 6a3a1bTOBUI POBIHT,
TEII0i30JIALIMHI MaTepiaiy, iHIyKIifiHa MIaBKa.

2. The presented thesis is devoted to the creation of energy-efficient single-stage industrial technology based on
the superheated melt method to produce high-quality basalt micro products in the form of staple and continuous
fibers, microfibers and microspheres. The peculiarities of technological processes of obtaining these products and
some composite materials based on them have been studied. The method of superheated melts involves
overheating of the basalt melt to a temperature of 2300-2600 °C, which significantly exceeds the temperature
inside the gas bath furnace. This high-temperature melting mode allows to significantly improve the
homogenization of the melt at the outlet of the melting furnace and to achieve complete (100%) amorphous of
basalt products obtained by processing this melt. The modeling of the thermal insulation process of external high-
temperature pipelines and units is made taking into account the temperature dependence of the thermal
conductivity of the fiber. The average ambient temperature and average wind speed in Ukraine are also taken into
account. On the basis of the calculations, tables of recommended thicknesses of thermal insulation depending on
the temperature of the carrier and the diameter of the pipeline are compiled. These tables can be used in the
development of internal corporate energy saving standards for enterprises in the chemical and energy industries
of Ukraine. The technology of manufacturing a special type of basalt super-thin fiber (BSTF) with an average fiber
diameter of 1-1.5 microns has been developed, which has a reduced fiber length and can be used for pneumatic
blowing without granulation. This made it possible to create effective methods of heat, sound insulation and fire
protection of houses made on the basis of wood frame or light steel frame. The developed material showed high
insulation efficiency, which significantly exceeds the results obtained with traditional thermal insulation materials.
The technology of production basalt super-thin fiber modified with zirconium silicate has been developed. Studies
have shown that such a fiber exhibits significantly higher chemical stability in alkaline and acidic media compared
to baseline samples. It can be used in thermal insulation works in chemical pro Keywords: basalt fibers, basalt
microspheres, basalt microfiber, basalt microfillers, basalt roving, thermal insulation materials, induction melting.
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