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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX pyOpHK: 31.15.37

Tema gucepranii:
1. BugineHHs: TOHKOJUCIIEPCHUX COPOEHTIB 3 BOAHUX PO3UMHIB YIbTPa-(PJOKYJIALIE0 Ta TYpOYJI€HTHOIO
MikpodroTalieo

2. Separation of fine disperse sorbents from water solution through ultra-flocculation and microflotation

Pedepar:

1. Incepraliiio prUCBsIYEHO BUBYEHHIO KOJIOIIHO-TiApPOAHAMIYHIX 3aKOHOMIPHOCTE! ITPOLECiB ybTpa-(poKyIsiii
i TypbynenTHOI MikpodJioTalii cycrneHsiit TOHKOJAUCIIEPCHUX COPOEHTIB Ha OCHOBI INIMHUCTUX MiHEpaJliB,
rizpoxkcumy anoMiHio Ta gpeporiaHiniB Mizi i Hikemo 3 METOI0 BUIEHHS IUX COPOEHTIB i3 OYMIyBaHUX BOTHUX
PO34MHIB. BcTaHOBJIEHO, 1110 3MEHIIEHHSI PO3MipiB 4aCTOK COpPOEHTY 3 1 MM 110 1 MKM 3MeHIIlye HeoOXiIHUI yac
copouiiiHOi 06po6ku (3 1-2 ronuH 1o 30 cexyH[) Ta Oro BUTPATY i, BiZIIIOBiIHO, KiJIbKiCTh BifxoxiB (B 8-10 pasiB).
3arporioHOBaHO €KCIIEPUMEHTAJIbHY METOIMKY BU3HAYEHHS [IaPHOI €Heprii 3B'13Ky YaCTOK, 10 6a3yeThCsl Ha BUMIpi
3aJIEXKHOCTI MAaKCUMAaJIbHOTO po3Mipy (JIOKyJI Bi BenumHYy Aucumnanii mexaHiyHoi eHeprii. [TokazaHo, mo
MaKkCUMyM e(EeKTUBHOCTI PJIOKYJISIPHOTO IIPOLeCy BifIIOBifae MaKCMMyMy IapHOi eHeprii 3B'43Ky 4acTOK, 1110
3aJIEXKUTS Bif iX IPUPOIH, a TAKOX Bif| TUIY i 103U PJIOKYJISIHTA. BU3HAU€HO ONTUMMAJIbHUM TiApOJUHAMIYHII
pexXuM (PIIOKYJIIPHOTO MPOLECY, 1O CKIAAAETHCS 3 )KOPCTKOI riIpoinHaMi4HOI 06POOKM (CepeiHill rpaflieHT

mBUIKocCTi cepenoBuia G = 1200-3000 c-1) i HacTyNHOI IOCTYIOBO CIIAJAI0Y0i 32 iIHTEHCHBHICTIO M'SIKO]



rigpogrHamivyHOI 06pobku (BesnunHa G 3meHbiyetbes Bif 1000 go 30 c-1). [TokasaHo, O B pe3y/bTaTi TaKoi
00pOOKY MIBUJIKICTD BifzisieHHS CIIOKYIbOBAaHMX TOHKOIKUCIIEPCHUX COPOEHTIB Bifl BOIOYU CeJUMEHTAlli€l0
36inbLIyeThCs Ha 25-50 %, a nuTOMUIl 06'eM 0casly 3MEHIIYETHCS SIK MiHIMyM y 2 pa3u. 3alipolIoHOBaHO
edexTUBHUI CIIOCi6 BUJIy4eHHS! TOHKOAUCIIEPCHUX COPOEHTIB 3 BOJAHUX PO3UMHIB, 1[0 6a3yeThCsl HA METOAX
ynbTpa-daokyasnii i TypbyneHTHoi mikpodIoTarii.

2. The thesis studies colloid-hydrodynamic relationships within the process of separation of fine disperse sorbents
based on clay minerals, alumina hydroxide and copper ferrocyanides and nickel from water solutions that are
purified with application of said sorbents with the help of ultra-flocculation, sedimentation and turbulent
microflotation techniques. It has been found that the decrease of sorbent particles from 1 mm to 1 pm results into
shortening of sorption treatment time (from 1-2 hour to 30 s), and sorbent consumption and therefore, amount of
generated wastes decreases by 8-10 times. There has also been proposed the experimental methodology for
determining of coupling energy of particles in flocs which is based on measuring dependence of maximum
dimensions of flocs on the amount of dissipated mechanical energy. It has been shown that the maximum
efficiency of floccular process is in correspondence with the maximum of the coupling energy of particles, which,
in its turn, depend on its nature, type and quantity of the flocculent. We have also defined the optimal
hydrodynamic treatment mode of the suspension in the process of flocculation, which involves vigorous
hydrodynamic treatment (average medium velocity gradient - G = 1200-3000 s-1) and subsequent mild
hydrodynamic treatment decreasing in intensity in a stepped mode (the value of G decreases from ot 1000 fo 30
s-1). We have shown that due to application of this treatment the rate of separation of flocculated fine disperses
sorbents from water by sedimentation increases by 25-50 %, and specific volume of watered sediment decreases
by 2 times. We have proposed the efficient method for separating fine disperse sorbents from water solution,
which are purified with the help of these sorbents, which comprises the series of ultra-flocculation, sedimentation
and turbulent microflotation steps.
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