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Pedepar:

1. Incepraujiiina po60Ta CIpsSIMOBAaHA HA BUPILIE€HHS BaKJIMBOTO HAYKOBO-TEXHIYHOTO 3aBIAHHS — MiJBUIIEHHS

€ EeKTUBHOCTI IIPOLECY CYIIiHHS TOHKOAUCIIEPCHOI IACTU JiOKCUY TUTaHY Y BUXPOBOMY IMTOTOLi TEIJIOHOCI i3
3aCTOCYBaHHSM IICEBO3PiIKEHHS Ta 6€31epepBHOro NoApioHeHHs Martepiany. TeopeTYHO OOIPYHTOBAHO Ta
€KCIIEPMMEHTAJIBHO [OBEAEHO, 1[0 3aCTOCYBAaHHS aKTUBHOTO TilpOAMHAMIYHOTO PEXXUMY BUXPOBUX IIOTOKIB
TEIJIOHOCIS B [IO€IHAHHI i3 6e3nepepBHUM NOIPIOHEHHSIM MaTepialy CyTTEBO MiABUILY€E iHTEHCUBHICTD
TEINJI0MaCOOOMIHHUX MIPOLIECIB MTPU 36€PEXKEHH] SIKOCTi BUCYHIEHOT0 NMPOAYKTY AioKcuay TUTaHy. O6IPYHTOBAHO Ta
€KCIIEPMMEHTAJIbHO MiATBEPKEHO CIoCi6 MoeHaHHS NPOLECiB CylliHH i noapioHeHHs nactu TiO2 ta
IOCYIIyBaHHSI TOHKOJUCIIEPCHUX YACTUHOK JIiOKCUAly TUTAHY B OJHOMY CYHIMJILHOMY anapaTi BUXPOBOTO TUILY.
OTpuMaHO KiHETUYHi 3aKOHOMiPHOCTi Ta OCHOBHI IapaMeTpy NPOLECY CYIIiHHS NAaCTU JiOKCUAY TUTaHy, HEOOXinHi

[Jid TIPOEKTYBAaHHA IIPOMUCIIOBUX CYHINJIBHNX YCTaAHOBOK. BusnauyeHo KOHCTPYKTI/IBHO-TeXHOJ'IOFi‘-IHi IapaMeTpu



CyIIMWJIBHOI KOHYCOIOiOHOI KaMepH, 10 3a6€3Me4yI0Th YMOBY YTBOPEHHS BUXPOBHUX IIOTOKIB TEIJIOHOCIS i
cernapauii yactuHok martepiany TiO2. ChopmyiboBaHO Qi3nyHy MOAeJb cernapalii TOHKOJUCIIEPCHUX YaCTUHOK
TiO2 y BUXpOBOMY IOTOLIi TEIIJIOHOCIS, 1110 YTBOPIOETHCS B PO3POOJIEHOMY CYLIMJIBHOMY arnapari. 3aliporioHOBaHO
METOJIMKY PO3PaxyHKy IIPOMUCJIOBOrO CyIIMJIBHOTO anapaTy BUXpoBoro Tumy. Kio4dosi cyiosa: cyuinHs,

IICEBO3PiIKEHHS, NiOKCU], TUTAHY, TOAPIOHEHHS, BUXPOBi ITIOTOKH, TEIJIOHOCI1, BOJIOTOBMICT.

2. The dissertation is aimed at solving an important scientific and technical task - increasing the efficiency of the
process of drying a fine paste of titanium dioxide in the vortex flow of coolant with the use of fluidization and
continuous grinding of the material. It is theoretically substantiated and experimentally proved that the use of
active hydrodynamic mode of vortex flows of the coolant in combination with continuous grinding of the material
significantly increases the intensity of heat and mass transfer processes while maintaining the stable kinetics of
the process of drying the dioxide paste. The method of combining the processes of drying and grinding of TiO2
paste and drying of fine particles of titanium dioxide in one vortex type drying apparatus has been substantiated
and experimentally confirmed. It is established that the vortex flows of the coolant are characterized by 2 velocity
vectors: the axial velocity vector, which has the largest values in the center of the chamber and the vector of the
tangential velocity, the largest values of which are concentrated around the periphery of the drying chamber. The
ratio of the tangential velocity to the axial velocity in the cross section of the drying chamber determines the
degree of swirling of the vortex flow of the coolant. The physical and mathematical models of the processes of
drying and drying of the fine paste of titanium dioxide in the vortex flows of the coolant are scientifically
substantiated. It is determined that the internal resistance of the mass conductivity of the particles of the material
does not affect the intensity of the drying process, the speed of which depends entirely on the rate of diffusion of
moisture in the outer region. That is, the mass transfer coefficient in the gas and gas phase is equal to the mass
transfer coefficient K = g, and the mass transfer equation in the gas and gas phase is replaced by the mass transfer
equation. In this case, the equilibrium parameters correspond to the parameters of the saturated vapor near the
surface of the dried particles. The kinetic regularities and basic parameters of the process of drying of titanium
dioxide paste necessary for the design of industrial drying plants were obtained. The effect of continuous grinding
of particles of material in the fluidized bed on the drying rate of titanium dioxide paste was experimentally
determined. The fields of tangential and axial velocities and vortex pressures of the coolant are theoretically
determined. The physical model of separation of fine TiO2 particles in the vortex flow of the coolant formed in the
developed drying apparatus is formulated. The most rational parameters of the process of drying the paste and
drying of fine particles of the material to a residual moisture content of 0,3 % were determined. During the drying
process, surface water evaporates which connects and holds TiO2 crystals within the paste agglomerates. The
dried crystals and the individual wet agglomerates are separated from the dried particles of the paste and carried
by the vortex flow of the coolant to the separation zone. Under the action of centrifugal forces back to the
fluidized vortex layer for further grinding and drying. The values of the coefficient of grinding of the titanium paste
agglomerates Kz and the coefficients of the hydraulic resistance of the dispersant ol and the tangential input of the
coolant into the drying zone o2 were obtained experimentally, which made it possible to calculate a mathematical
model of the process of drying the titanium dioxide paste. The design and technological parameters of the drying
cone chamber, which provide the conditions for the creation of vortex flows of the fluid and the separation of
particles of material TiO2. According to the results of the study, a methodology was developed and an algorithm
and program for the calculation of an industrial drying apparatus, with a capacity of 500 kg /h on evaporated
moisture, were developed for drying TiO2 paste in the vortex flow of a coolant. Keywords: drying, fluidization,
titanium dioxide, grinding, vortex flows, coolant, moisture content.
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