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2. Regularities of the of membrane separation of dispersed systems with concideration for structural and
mechanical parameters of filter elements and sediment

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA BUPIIEHHIO aKTyaJIbHUX NPO6JIEM JOCTiIKEHHS 3aKOHOMIPHOCTE Ipoliecy
MeMOpaHHOrO PO3iJIeHHs PiKUX NUCIIEPCHUX CUCTEM 3 BPaxyBaHHSM CTPYKTYPHO-MEXaHiYHUX [1apaMeTpiB
KepaMiuHux (PiNbTPyBaJbHUX €JIEMEHTIB Ta YIIIJIbHEHHS LIapy 0cajly, o BUHMKAE Ha iX IoBepXHi. Po3pobieHo
METO/I, TEOPETUYHOTO JAOCIiIKEHHS IPOL,eCy MEMOPAHHOTO (iIbTPYBaHHS 3 BPaXyBaHHSIM CTPYKTypHO-MEXaHIYHUX
napameTpiB QibTPyBaJIbHUX KEpaMiYHUX MEMOPaH Ta Iapy ocany, 1o BUHUKaE Ha ii noBepxHi. Pozpobiena
MaremaTu4Ha MoJeJsib ybTpadinbTpallii 3 BAKOPUCTAaHHSIM KepaMiuHUX (PiNbTPyBaJbHUX €J1IEMEHTIB, sIKa 6a3yeTbCst

Ha NPeACTaBJIeHHi QibTPYyBaJIbHOTO €JIEMEHTY Y BUIJIST IOPUCTOTO BOJIOTOHACHYEHOT0 KapKacy pas3oM i3 mapom



ocafly, IKUH OMUCYETHCS i3 BUKOPUCTAHHIM MOJIeJli KOHTMHYaJIbHO-IUCKPETHOTO IUCIIEPCHOTO MaTepiany.
JocminkeHo BIIUB feOpPMYyBaHHS KEPaMidYHOIO MEMOPAHHOTO eJIeMeHTa Ha KiHeTUKy yibTpadinbTpanii pinkux
IVICIIEPCHUX CHCTEM, 3MiHY [TIOPUCTOCTI, IPOHUKHOCTI Ta KPUTUYHOTO 3HUKEHHS IIPOAYKTUBHOCTI 00J1alHaHHS,
MeXaHi3M 0JIOKyBaHHSI IIPOXiJHOTO IEPETUHY IIOPU 32 PaxXyHOK Ie(dOpMYBaHHS Mapy ocany. BussieHo, mo
BHACJIJOK [ii €eKCIlTyaTaliiiHOro HaBaHTAXXEHHS! OCHOBHUM (PAaKTOPOM IIPY 3HMKEHHI IPOLYKTUBHOCTI 00JIaiHAaHHS
€ yIIibHEHHs mapy ocany. OTpUMaHi YMCII0Bi 3HaU€HHS 3MiHU [TOPUCTOCTI, KoeQillieHTiB NPOHUKHOCTI MeMOpaHu
Ta IIapy 0cany, a TAKOX 4Yac IIEPEKPUTTS IOP MEMOpPaHU YacTouKaMu ocafy. [IopiBHSIHHS pe3yJbTaTiB pPO3PaxyHKiB
3 JAaHUMHU Pi3UYHOTO €KCIEPUMEHTY CBifuaTh IPO BUCOKY TOYHICTh PO3P0O06JIEHOr0 MeTony. OTpUMaHi pe3yJbTaTh
IOCJIiIKeHb BIIPOBA/I’KEHi Y BUPOOHUIITBO Ta HaBYa/IbHUI Npolec HarjioHanbHOro yHiBepCcUTeTy XapyoBUX

TEeXHOJIOTI.

2. The dissertation is devoted to the solution of urgent problems of investigation the regularities of the process of
membrane separation of disperse systems, taking into account the structural and mechanical parameters of
ceramic filter elements and the compaction of the sediment layer that occurs on their surface. Based on the
analysis of the scientific literature and our own experimental studies it was found, that none of the theoretical
models takes into account the deformation of ceramic filter elements during the ultrafiltration process which,
together with the formation of a sedimentary layer, affects the characteristics of the membrane itself and the
process parameters. The experimentally obtained numerical values and graphical dependences of the decrease in
ultrafiltration productivity and the flow rate of the washing solution during the washing of the ceramic element on
the duration of the process. A method has been developed for theoretical research of the process of membrane
separation of liquid dispersion systems. A mathematical model of ultrafiltration with using ceramic filter elements
has been developed, taking into account into account the structural and mechanical parameters of the membrane
element and the sediment layer, patterns of change of their permeability coefficient. The design scheme of the
ultrafiltration process based on the representation of the filter element in the form of porous moisture-proof
framework containing a liquid dispersion system is developed. Such a continuum approach makes it possible to
take into account the time variation of the sediment permeability coefficient under the action of operational load.
The mechanism of overlapping the passage section of the pore due to the elastic-plastic deformation of the
sediment layer is investigated. For this, on the basis of Slichter's theory, model of deformable porous continuous-
discrete dispersed material is developed, that effectively reflects the nature of the porous structure change of the
filtering medium. The developed algorithms are used as the basis of the created digital model PLAST-GiD. The
main result of the simulation is the determination of dependencies of the decrease in the productivity of
ultrafiltration equipment on changes in the permeability coefficient and compaction of the sediment layer, as well
as numerical values of the permeability coefficient and changes in the diameter of its particles. The porosity of the
membrane element varies from 0,51 to 0,46, and the permeability coefficient varies from 1.1 to 0.9 m3/(m2-s-Pa).
The theoretical time to complete blocking of pores was 1595 s, and during physical experiment it was about 1600 s.
The adequacy of the developed mathematical description by Fisher's criterion is proved. The results of the carried
out scientific researchers are put into production: at the processing enterprise of Company Limited “Solomensky
MZP” and also introduced into the educational process of the National University of Food Technologies.
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