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2. Intensification of membrane processes of purification of nano-filtration permeate of whey

Pedepar:

1. Incepraniina po60Ta IPUCBIYeHA BUPIIEHHIO aKTyaJbHUX [TpobJieM iHTeHcudikalii MeMOpaHHUX IIPOLECIB Y
TEXHOJIOTiSIX MOJIOKOIIEepePOOHO] rayysi: epeKTUBHOrO, pallioHaIbHOTO Ta HalbibIl TOBHOTO BUKOPUCTAaHHS
pecypciB BUpOOHMIITBA Ta 3aCTOCYBaHHSI MEMOPaHHUX ITpoLeciB. [JOCIiIKeHO BILIUB [IPOLECY O30HYBAHHS Ha
HaHOQiNbTpaLiiHM IEPMEAT MOJIOYHOI CUPOBATKM Ta HOT0 NOoJasblie PO3LiJIeHHS HAa MEMOPAaHHUX YCTAHOBKax. B
pO6OTi 6yJI0 BCTAHOBJIEHO ITO3UTUBHUI BIIJIMB O30HYBAaHHS Ha BUJAJIEHHS OPTraHIiYHUX IOMIIIOK BUKOPUCTOBYIOUU
MeMOpaHHi nnpouecu. OGrpyHTOBAaHO palliOHaJIbHI pEXKUMU NPOBELIEHHS IIPOLIeCY O30HYBaHHS HaHOPiNbTpaLiliHOTO
[epMeaTy MOJIOYHOI CUPOBATKM Ta EKCIIEPUMEHTAIBHO MIOKa3aHO HOro e(eKTUBHICTb IPY MOAANBIIOMY
3aCTOCYBaHHI COpO1Iii OKMCIEHNX OpPraHiYHMX JOMIIIOK Ha aKTUBOBAHOMY BYTijiIi. Po3po6yieHo HMOBipHiCHO-
CTaTUCTUYHY MOJEJIb 3 METOIO ii 3aCTOCYBaHH4 71 IPOrHO3yBaHHS i PO3PaxyHKy IIPOLIECY O30HYBaHHS. JIyis
BUpilI€HHS IMOBiIpHICHO-CTaTUCTUYHOI MOZEJi 6yJI0 3alIpOIIOHOBAHO BUKOPUCTAHHS BalleCOBOro airOpUuTMy
po3paxyHKy. [Toka3aHo 6e31eyHiCTb Ta JOUiIbHICTh BUKOPHCTAHHS IPOLECY O30HYBAHHSI [1€pe]] 3HECOTIEHHIM

HaHO(INBTpaLiliHOTO [TIepMeaTy eJIeKTPOoiani3oM. 3apOIIOHOBAHO alapaTypHO-TEXHOJIOTIUHI CXeMHU



YAOCKOHaJIEHHS MEMOPaHHUX YCTAHOBOK MOJIOKOIIEPEPOOHOI IPOMUCIIOBOCTI 3 JOIIOMOTOIO CTaHIIii 030HYBaHHS.
OTpumaHi pe3ysbTaTH LOCIIiI>)KEeHb BIIPOBAIKEeH] y BUPOOHULITBO Ta HaB4YasIbHUH npolec HarjionanbHoro

YHiBEPCUTETY Xap4YOBUX TEXHOJIOTIN.

2. The dissertation is devoted to solving actual problems of intensification of membrane processes in technologies
of dairy industry: efficient, rational and most complete use of resources of production and application of
membrane processes. Based on the results of our own theoretical and experimental studies, it is scientifically
substantiated that the presence in the nanofiltration permeate of whey organic compounds impedes its use as a
source of minerals of natural origin and leads to a decrease in the specific productivity of the reverse osmosis
membrane. The necessity of combining the processes of ozonation and subsequent sorption purification of the
solution by filtration through a layer of activated carbon was proved experimentally. As a result, it allows to
remove up to (95x1) % of organic compounds from whey nanofiltration permeate, to realize deactivation of
residual ozone and to introduce an increase in the rate of reverse osmotic concentration of the specified solution
within 20...30 %. It is experimentally established that to achieve this effect, it is necessary to dissolve ozone within
20...28 mg 03 /(dm3 permeate). Due to the statistical analysis of the probability distributions of different
parameters by classes, it was found that for the ozonation process the temperature has a greater impact than the
ozone concentration in the ozone-gas mixture. The result was a probabilistic statistical model using “machine
learning” technology and a validation of this model for the ozonation process. The model allows determining the
effectiveness of the ozonation process, depending on the set values of temperature and concentration of ozone in
the ozone-gas mixture. The classification accuracy of the developed model is established, for the range of ozone
solubility within 60...80 % the classification accuracy reaches 100 %, for other classes the accuracy ranges from 83
to 99 (%), with an average accuracy of 92,25 %, which is a rather high indicator. The resulting model can be
adapted to model a wide range of tasks related to baromembrane processes. It is experimentally proved that the
use of composite inorganic ceramic membranes allows to carry out the process of electrodialysis at high current
density, up to 625 Asm-2. Compared to traditional polymer ion-exchange membranes, modified membranes have a
higher resistance to contamination with organic compounds and are less susceptible to chemical attack. It is
proved that under the same research conditions, the intensity of desalination, decrease of electrical conductivity,
of NF permeate by electrodialysis is almost is 7,5 times higher compared to the desalination of whey. On the basis
of the results obtained, the equipment and technological schemes of treatment of whey nanofiltration permeate
using an ozonation station (which are protected by the Ukrainian patent for a utility model) were proposed. The
results obtained in this work are implemented in the production of the dairy processing plant of PJSC
«Gorodenkovsky cheese factory» and the private enterprise «Logrus», as well as in the educational process of the
National University of Food Technologies.
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