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Tema guceprauii:
1. BiotexHoJiorisa MarHiToMmideHHs OPiKIpKiB Saccharomyces cerevisiae sik 6i0cCOpOeHTY KaTiOHIB BXXKUX MeTaJliB

2. Biotechnology of attaching of magnetic particles to yeast Saccharomyces cerevisiae as a biosorbent of cations of
heavy metals

Pedepar:

1. Inceprariiio NprucBs9eHO HAyKOBO-TEXHIYHUM OCHOBAM 6i0T€XHOJIOTii BUTOTOBJIEHHSI MarHiTOMiu€HOro
6iocopb6eHTy MeTogoM 6aratoBuxpoBoro MI'Jl nepeminryBaHHS 1J1s1 OYMCTKY CTIYHUX BOJ, BiJl KATiOHiB BaXKKUX
MeTasliB. Bu3HayeHo palioHasbHi IapaMeTpU MIPOLeCy MarHiToMideHHS METOJOM 6araTroBuxpoBoro MI'Jl
nepemillyBaHHs CyCHeH3ii APDKAXKIB | HAHOMarHeTUTY 3 YPaxXyBaHHSIM XapaKTEPUCTHUK 6iocopoLii kaTioHiB Cu2+.
[TapameTpu 6araToBuxpoBoro MI'Jl nepeminryBaHHS 1J1s1 BATOTOBJIEHHSI MarHiromiuenoro 6iocop6enty: pH 2,5 i
HaIpPYXEeHICTb NOCTINHOrO MarHiTHOro noJs 240 KA /M, TpUBaliCTh nepemMinyBaHHs — 2 xB. CIiBBiHOIEHHS Macu
HAaHOPO3MIipPHOTO MarHeTUTy 10 Macu S. cerevisiae — 1 %. CTymniHb BUJIy4€HHS] MarHiTOMiYeHUM 610COPOEHTOM
ckiagnae: 94 % karioniB Cu2+ mpu no4aTKoOBi¥ KOoHLeHTpauii KaTioniB 50 mr/am3 i 90% kaTtioHiB Fe2+ Bix,

[I0YaTKOBOI KOHLIeHTpalii KaTioHiB 1 Mr/nM3. BcTaHOBJIEHO, 1110 MaKCUMasIbHa COPOLifiHA EMHICTD IO BiJHOIIEHHIO



1o karioHiB Cu2+ 3ameHmyeTbes Big 25,5 Mr/t 1o 21,1 Mr/r y pasi BifoBigHOTO 36i/IbIIEHHS] TPUBAJIOCTI
marHiTomideHHs Bif, 2 xB 10 10 xB 6araToBuxpoBoro MI'Jl nepemintyBaHHs S. cerevisiae i HaHOpo3mipHOTOo Fe304.
BrockoHasieHO TeXHOJIOTiI0 MarHiTOMiYeHHS APIKIKIB S. cerevisiae IIsIXOM BUKOPUCTaHHS 6araToBUxpoBoro MI'[]
nepemilyBaHHs i ppaKLioOHyBaHHS 6i0MacH 110 MarHiTHIN COPUIHATIMBOCTI. JJ0CIiIPKEHO MIPOLeC BULATIEHHS

MarHiTomideHUM 6i0COPOEHTOM 3ali3a 3arajbHOTO 3 3Pa3KiB CTiYHUX BOZ, M. C1aByTHY.

2. The dissertation is devoted to the scientific and technical bases of the production biotechnology of magnetically
labeled biosorbents by the method of multi-vortical magnetohydrodynamic (MHD) mixing for the purification of
wastewater from heavy metal cations. The rational parameters of the attachment process by the method of multi-
vortical MHD mixing of suspensions of yeast and nanosize magnetite considering the characteristics of biosorption
of cations Cu2+ are determined. Parameters of multi-vortical MHD mixing for the production of the magnetically
labeled biosorbent are: pH 2,5 and the strength of permanent magnetic field 240 kA /m. Parameters of the
production of a magnetically labeled biosorbent: the mass ratio of the nanosized magnetite to the yeast S.
cerevisae - 1%, the duration of multi-vortical MHD mixing - 2 min. The degree of removal by magnetically labeled
biosorbent is: 94% of cations Cu2+ at an initial concentration of cations 50 mg/dm3 and 90% of iron cations Fe2+
at an initial concentration of iron 1 mg/dma3. It is proved that the maximum sorption capacity of the magnetically
labeled biosorbent is 25.5 mg/g towards cations Cu2+ and 250 mg/g towards iron cations in the case of next
parameters of attachment of magnetic particles: the mass ratio of magnetic particles to the yeast - 1%, the
duration of multi-vortical MHD mixing is 2 min. It is proved that the isotherms of sorption of cations Cu2+ by
native yeast and by magnetically labeled biosorbent with 1% by weight of magnetite, manufactured by mixing at a
pH of 2,5 and at an external magnetic field 240 kA /m with a duration of 2 min, are similar, and their maximum
sorption capacities differs within an error. The characteristics of the process of biosorption by the magnetically
labeled biosorbent on the example of cations of Cu2+ were determined - the constants of the Langmuir model and
the constants of the sorption kinetics, depending on the parameters of the process of magnetically labeling of the
biosorbent, were determined. It was established that the maximum sorption capacity towards cations Cu2+
decreases from 25,5 mg/g to 21,1 mg/g of absolutely dry substance of sorbent in case of corresponding increase of
the attachment duration from 2 to 10 min of multi-vortical MHD mixing of S. cerevisiae and nanosize magnetite
Fe304.
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