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Ha3sBa po6oTH aHIJIilICbKOIO:

Baro- and electromembrane processes in technologies of purification of liquid mediums food industry
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3Bit npo HJIP: 231 cTopinka, 7 po3zinis, 72 pucyHkH, 43 Tabnuui, 8 nomaTkis, 142 mxepena. JEMIHEPAJII3ALLA,
KOHLIEHTPATH, MEMBPAHA, MOJIOYHA CUPOBATKA, HAHO®IJIbTPALIIMHUM [TEPMEAT, HAHO®IJILTPALIIS,
MIKPOOUIbTPALIIA, JIAHAHO®IIBTPALIIS, COPBLIIS, HACUYEHHS, O30HYBAHH, TTPOAYKTUBHICTD,
CEJIEKTHMBHICTD. O6'eKT nocmimkeHHs — Mpoliecy 6apo- Ta eJ1eKTpPOMeMOPaHHOTO PO3iJIeHHS, ITPo1iec
030HYBaHHS Ta copouii. [IpegMeT foCIiIXeHHs — pEXKUMU NIPOLECiB MIKpOinbTpalii, 3B0OPOTHOr0 0OCMOCY,
eJIEKTPOJiai3y, 030HyBaHHS Ta COPOLIHOr0 oYuieHHs, Pi3UKO-XiMIUHMIT CKIIaL PiIUH XapYOBUX BUPOOHUIITB.
Merta nIpoexTy — po3poO6UTH TEXHOJIOTI OUMIIEeHHS PilUH XapuOBUX BUPOOHUILTB 6apo- Ta €J1eKTPOMEMOpPaHHUMU
METOAAaMU 1Jis1 OTPMMAaHHS KOHIIEHTPOBAaHUX PO34YMHIB MiHEPAJIbHUX PEUYOBUH Ta BififliIeHHS 6aJaCTHUX CIOJIYK.
MeTonu IocimkeHb — eKCllepuMeHTaJIbHI Ta TeopeTHyHi. Ha OCHOBI aHani3y, akuil 6yB IpOBeAeHU Ha
[I0YaTKOBOMY eTarli, 6ys10 o6paHo HaHO(pinbTpauiiinuil (HO) nepmeaT MOJIOYHOI CUPOBATKU [1JIs1 OTPUMAaHHS 3 HbOTO
KOHIIEHTPATiB MiHEPaJIbHUX COJIEN TPUPOIHOTO NOXOIKEHHS /IJ1s1 TOMEHipesa3allii abo peminepanizaliii muTHoi
BOAM. BCcTaHOBJIEHO, IO MPOLIEC 030HYBAHHS O3BOJISIE B [IOAAIBIIOMY 30i/IbIINTH €(DEKTUBHICTh BYTiJIbHOTO
copbuiiiHoro ¢inbTpy B 6 pasis. [lokazaHO NO3WTHUBHUN BILIMB 030HyBaHHS Ha H® nepmear npu iioro nopasnbii
00po61;i Ha MeMOpPaHHUX YCTaHOBKax. Banocs nifBUIUTY NPOAYKTHUBHICTh MEMOPaH 3BOPOTHOTO OCMOCY IIpU
poszineHHi po3unny HO nepmeaTty Mos09HOi CHPOBATKY 06PO6GIEHOTO 030HOM Ha 25...30 % y OpiBHSIHHA 3
Heobpob6ienum HO nepmearom. Byso gocnimkeHo Pi3nKko-XiMiuHi TOKA3HUKY OTPUMAHUX KOHIIEHTPATIB 1151
pemiHepasnizanii nuTHOI Bogu Ta po3pobseHi TY ta TI s ix BUpoOHUIITBA. 3aIIPOTIOHOBAHO Ta OMKUCAHO
arapartypHe opopMJIeHHs 00poOku po3urnHy HO nepmeary MosI04HOI CUpOBAaTKU 030HOM. [IpencTraBieHo
MoJepHizamiio icHy40i cxemu repepobku HO nepmeaty 3 1OMOMOTo0 030HYBaHHS Ta CXeMa IIOBHOI Ta

6e3BinxonHoi nepepodku HP nepmeaty 3 BUKOPHUCTAHHIM O30HYBaHHS, COPOLiMHMX QiIbTPIB Ta €JeKTPOAiaizy.
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composition of liquids in food production. Purpose of the project is to develop technologies for the purification of
food production liquids by baro- and electromembrane methods for the preparation of concentrated solutions of
mineral substances and the separation of ballast compounds. Research methods - experimental and theoretical.
Initially, a nanofiltration (NF) whey permeate was selected from the initial analysis to obtain concentrates of
mineral salts of natural origin for the domain of drinking water or remineralization. It is established that the
ozonation process can further increase the efficiency of the carbon sorption filter by 6 times. Positive effect of
ozonation on NF permeate during its further treatment on membrane installations is shown. It was possible to
increase the productivity of reverse osmosis membranes in the separation of a solution of NF permeate of whey
treated with ozone by 25...30% compared with untreated NF permeate. Physicochemical parameters of the
obtained concentrates for the remineralization of drinking water were studied and the TC and TI for their
production were developed. Equipment for processing of a solution of NF permeate by whey with ozone is
proposed and described. The modernization of the existing scheme for the processing of NF permeate with the



using of ozonation and the scheme of complete and waste-free processing of NF permeate using ozonation,
sorption filters and electrodialysis.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: TexHOIOTis OTPMMAHHS HATUBHUX KOHLEHTPATIB MiHEPAJIbHUX PEYOBUH Ta BOJM 3

MOJIOYHOI CUPOBATKHU MeM6paHHI/IMI/I METOodaMun

Hazpa HTII aHri#icbKo0: The technology of obtaining native concentrates of mineral substances and water

from whey by membrane methods

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: TexHOJIOTi]

l'asy3p 3aCTOCYBaHHSI: Xap4yoBa IIPOMHUCIIOBICTb
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [lana rexHosoris HanpassieHa Ha IOBHe BUKOpUCTaHHs HD nepmeary MOJI0OYHOI CUPOBATKU.
[IprHIMI pO6OTH 3aNIPOIIOHOBAHOI MaIOBiIX0nHOI cxemu nepepodku HO nepmeary HactynHuil. HO nepmear
[I0/IA€THCS HA CTAHIII0 O30HYBaHHS, [ie BiH y KOHTAKTHIill EMHOCTi 06pO6JIIETHCSI 030HOM (KOHLIEHTPALlisl 030HY B
rasosiil cymimii csarae 15-25 mr/n). Le cripusie OKAC/IEHHIO OpraHiYHUX CIIOJIYK Ta MOBHIN ne3iHdexuii po3unny. Jai
PO3YMH HicJs PinbTpyBaHHS Yepe3 MiKpodinbTpaLiiHy MeMOpaHy (paljioHalbHUI Jijana3oH TUCKY Big, 0.25 no 0.40
MIla, Temneparypa po3unny Bif, 20 go 30 °C) Ta map akTMBOBAaHOI'O BYTiJJIs MiiIa€ThCS KOHLEHTPYBAHHIO HA
CTaHIIii 3BOPOTHOrO OCMOCY. BCTaHOBJIEHO, 110 OENHAHHS BUIE3a3HAYEHUX NIPOLECIB 103BoJge 3MeHIUTH XCK y
H® nepmearti 3a paxyHOK BupaneHHs 10 96% opraHiyHuxX crosyk. KoHIleHTpyBaHHSI 3BOPOTHUM OCMOCOM
IIPOBOAUTHLCS MPU TUCKY 1,5-2,5 MIla i Temnepatypi 15-25 °C 10 BMICTy CyxuX pe4oBUH 4%. 3a paxyHOK
NIOTIepeIHbOTO BUAJIEHHSI OPTaHiYHMX KOMIIOHEHTIB, IPOAYKTUBHICTh MEMOPaH 3BOPOTHOTO OCMOCY MiJIBUIY€ETbCS
Ha 25...30%, y nOpiBHSHHI 3 cllocO60M 00pOOKU 6e3 cTaH1ii 030HyBaHHS. [Ipy LIbOMY 36i/IbIIYETHCS KiIbKICTD
OJlep>KaHoi ouMieHoi Bogu. OTpMMaHUM KOHLIEHTPAT HJe Ha CTaHLjo enekTpogianisy (EII), ne BindyBaeTbCs
KOHLIEHTPYBAHHS COJIEH, SKi B IOJAJILIIOMY MOKHA BUKOPUCTOBYBATH [J151 JOMiHeparlidalii Ta peMmineparisanii
nuTHOI Bogu. DinbTpart micsst 3BOPOTHOTO OCMOCY Ta Auiroat micis EJ] 3MilyeTscs i3 3a/MIIKOBUM 030HOM,
KIJIBKICTB sIKOTO MOXKe caratu 40...70% Bif I0OYaTKOBUX 3HAYE€Hb Ha CTaHIIii 030HYBaHHS, Ta BUKOPUCTOBYETbCS IJ15
MUTTS 00JIaJHAaHHA. 3MilllyBaHHS 3 3QJIMIIKOBMM O30HOM [103BOJISI€ 3€KOHOMUTHU HA BCTAHOBJIEHHI 1€CTPYKTOPA
O30HY 1714 3aJIMIIKOBOI ra30B0i CyMillli Ta HACUTUTH PO3YMH 030HOM 3 3aJIMIIKOBOIO KOHIeHTpauiew 0,1 mr O2 /gm3,
1110 YHEMOXUIMBIIIOE PO3BUTOK MATOT€HHOI Mikpodiopu y Takiil Bogii BIponoBx 30...60 xB. TexHoJIOris 030HyBaHHS,

MiKpo@inbTparlis, copoLis, 3BOPOTHUN OCMOC, €JIEKTPOIiaIi3.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPEIOBUINA,
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IlepcrieKTHBHI PUHKH: BHyTpilHiil puHOK YKpainu, 30BHimHi punku (kpainu CHJI ta €C)
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