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1. HaykoBO-Te€OpeTUYHi OCHOBM MacOOOMIHY Y CUCTeMax 3 TBEPAOI0 (a3010

2. Scientific and theoretical basis of mass transfer in systems with solid phase

Pedepar:

1. luceprariis mpucBsYeHa TEOPETUYHNM Ta €KCIIEPUMEHTAJIbHUM JIOCITiIKEHHSIM MaCOOOMIHHUX MPOLIECIB 3
TBEPAOI0 (a3olo y ABO- Ta TpUPasHUX cucTeMax. BupilleHa HayKOBO-TE€XHIYHA IPOGJIEMA Ia€ 3MOTY MOJIEJIIOBAaTH
IIPOLIECH CYLIiHHS, PO3YMHEHHS Ta €KCTParyBaHHs, BUKOPUCTOBYBAaTU HOBi METOAM iX iHTeHcUiKalii Ta po3paxyHKy
06J1agHaHHS AJ1s iX MpoBefeHHs. JoCiIpKeHo rifpoinHamiKy, Teruio- i MacooOMiH Ta JuHaMiKy QinbTpaniiiHoro
CYLIiHHS IMCIIEPCHUX MaTepiajliB Ta BUBHAUY€HO KiHeTUYHi KoediljieHT npouecy. JJocaimkeHo po3YnHEeHHS
MOJIIAMCIIEPCHUX CYMillle! y arapari epioguyHoi Iii 3a YMOBU 3MiHU PYLIIMHOI CUJIM Ta HEIIEPEPBHE PO3YMHEHHS
3€PHUCTOrO apy y BEPTUKAJIBbHOMY amnapari. JJoCcliIKeHo eKCTparyBaHHs pO3UYMHHOI TBEPAOI (asu 3 ONUHAPHUX
YaCTHHOK Ta 3 [apy 3ePHUCTOTO MaTepiasy i BU3HaYeHO BUXiAHI KOHIeHTpaLil Mifi cysbdaTty Ha BUXOZ] 3
KOJIOHHOTO arapary. Pe3ysbTaT LOCi>)KeHb [10Ka3ajlu 3HauHy iHTeHCU(iKallilo IPolLiecy pO3YUHEHHS Ta
€KCTParyBaHHS B YMOBAx MIOCTIITHOTO Ta NEPiOJAYHOr0 BaKyyMyBaHHs. PO3p061eHO TeOPit0o MaCOOOMiIHHOIO
npouecy y TpudasHiil cuctemi ra3 - pigrHa - TBepae Tiso. [IokazaHO MOXJIMBICTh BUKOPUCTaHHS XEMOCOPOLIITHOTO
Ipolecy AJ15 OUMIIEHHS ra30BOr0 CepeloBUILA Bif| IiOKCUAy CybQypy. PO3IsHYyTO NpOLeC PO3YMHEHHS TBEPAUX



TiJl, SIKAY CyIIPOBOIPKYETHCSI 3HAYHMM TEIJIOBUM €(PEKTOM y 30Hi B3aeMogii. HaBeleHO aHasIoriio TernysoooMiHy Ta
Macoo6MiHy [Ij1s IPOMMCIIOBOTO PO3YMHHIMKA CKJIaJIeHO MaTeMaTUYHy MOZeJIb PO3YMHEHHS KaJiiHOi coti.

3aIpoIIOHOBAHO TEXHOJIOTIYHY CXEMY OUYMILEHHS [a30BOr0 CEPENOBUIIA Bifl IOKCUAY CipKU.

2. The dissertation is devoted to theoretical and experimental researches of mass transfer processes with solid
phase in two- and three-phase systems, which are the actual scientific and applied problem for processes of
chemical technology. The solved scientific and technical problem enables to simulate mass transfer processes of
drying, dissolution and extraction, to use new methods of their intensification and calculation of equipment for
their implementation. Hydrodynamics, heat and mass transfer and the dynamics of filtration drying of dispersed
materials were studied and the kinetic coefficients for the substances involved in the process were determined.
Theoretically and experimentally was investigated the dissolution of polydisperse mixtures in a periodic action
apparatus under conditions of change in motive force. Experimentally was investigated the continuous direct
solubility of a stationary granular layer in a vertical apparatus and determined the concentrations at certain
heights of a layer. A mathematical model of the dissolution process is made and its solution is presented. The
theoretical algorithm for calculating of concentrations and dimensionless diameter is presented. Effective
diffusion coefficients were determined and was shown the possibility of increasing of the extraction rate up to 6
times compared to the external mechanical mixing of medium. The theory of the mass transfer process in the
three-phase gas-liquid-solid system was developed, and each mass transfer stage was studied: physical
absorption, mass deduction, diffusion-controlled chemical dissolution. The mathematical models of the non-
stationary heat transfer process with a superficial heat source are developed, which allows to determine the
temperature in solids and liquid media. An analogy of heat transfer and mass transfer is shown, which is
determined by the same hydrodynamic situation in the reaction zone. For the industrial solvent a mathematical
model for dissolving potassium salt is developed. The technological scheme of purification of gas medium from
sulphur dioxide in a three-phase system is proposed on the basis of conducted researches.
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