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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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1. bioekcTpakLig BaXKKUX METAJIB 3 MyJIOBUX KOJIOIIHUX CUCTEM 3 iX yTUJli3aLieto

2. Bioextraction of heavy metals from colloidal sludge systems with their utilization

Pedepar:

1. Po3po6s1eHO HOBUI 610KOJIOIIHMIT ITPOLeC eKCTPaKii BAXXKMUX METaJIiB 3 MYJIOBUX OCA/liB, SIKU BKJIIOYAE
aKTUBIi3allil0 XUTTELisITIbHOCTI TeTepOTPOPHUX MIKPOOPTaHi3MiB IIJIIXOM BBEIEHHS JIETKO MeTabo0JlizyeMHUX
IIO>KMBHUX CYOCTpATiB, CUHTE3 META0OJIITIB 3 BIACTUBOCTSIMU €KCTPAr€HTIB BAKKAX METaJiB Ta (PJIOKYJISIHTIB,
ceJMMeHTallil0 6i0K0JI0iiB, po3ieHHs MyJIOBOi cycreHsii Ha TBepAy i pifKy (6ioekcTpakT) (pasu i ojep>KaHHS Ha ix
OCHOBI 6iOMiHepasibHUX JOOPUB IIPOJIOHTOBAHOI i 3 iMMOGiIi30BaHNMU 6i0oeieMeHTaMU y BULJISIZI MYJIOBOTO OCany
i 6ioekcTpakTy, BKJIIOYEHOTO y rifporeseBuil MaTpukc. [lopiBHSHA e(pEeKTUBHICTb BUJIyYEHHS BAXKKUX METAJIB 3
KOJIOIIHMX MYJIOBUX OCaJIiB B IIpoLeci 6i0JI0riYHOi €KCTPpaKLii 3a y4acTIO FeTEPOTPOPHUX i XEMOTPOPHUX
(CipKOOKMCIIIOI0UNX) MIKPOOPTraHi3MiB i XiMiUHOI, KUCJIOTHOI, eKcTpakuii. [lokasaHi nepesaru npouecy
6i0BUJIYrOBYBaHHS METAJIiB B YMOBax reTepoTpodHOro Mmetabosiizmy. EQpeKkTUBHICTb BUTTyUEHHSI BAXXKUX METaJIiB 3
MYJIOBOTO 0cany KosmBaeTbes Bif 80 % (Zn) mo 15 % (Cr) i Bignosigae nocainoBHoCTi: Zn > Mn > Cu > Ni > Cd > Pb >
Cr. BuB4eHO 3MiHY KOJUIOIIHO-XIMiYHMX BJIACTUBOCTEN IIPUPOJHOI MYJIOBOI CUCTEMU B IIPOLI€CAX BUIYTOBYBaHHS

BaXXKMX METaJIiB MiJ fi€i0 MeTaboli3yl0unx MiKpoOpraHiamiB. BcTaHOBIEHO, 1110 TPy 6i0BUIIYyrOBYBaHHI MeTaJIiB 3a



y4acTio reTepoTpodiB BinoyBaeThcs rinpodo6izarist 1oBepxHi MyJIOBUX KOJIOIZiB i 3HIKEHHS iX HETaTUBHOTO
3apsmy. BuiyroByBaHHS BaXKKMX MeTaJIiB IPU3BOAUTD 1O JecTabinizanii MysI0Boi cycrieHsii, MaKCUMaJIbHOI B
6iosioriyHuX npouecax. Bu3HaueHo onTMMasbHi YMOBM J€TOKCHKaLlil, GJIoKysLii i cenruMeHTalii MyJI0BUX KOJIOiiB.

B BereTtauiiiHux Jociifgax noka3aHo epeKTUBHICTb OJep>KaHUX OioMiHepanbHUX NOOPUB.

2. A new biocolloidal process of heavy metals extraction from the sludge solids is worked out, it includes enhancing
vital ability of heterotrophic microorganisms by introducing easily metabolized nutrient substrates, synthesis of
metabolites with the properties of heavy metals extractants and flocculants, biocolloids sedimentation, separation
of the sludge suspension into solid and liquid (bioextract) phases and obtaining biomineral fertilizer with
immobilized bioelements as sludge depot and bioextract included in the hydrogel matrix. The efficiency of heavy
metals removal from colloidal sludge in bioextraction process with heterotrophic and chemotrophic (sulphur
oxidizing) microorganisms and chemical extraction was compared. The advantages of metals bioleaching process
at heterotrophic metabolism is shown. The efficacy of heavy metals removing from sludge varied from 80 % (Zn) to
15 % (Cr) and follow the order: Zn > Mn > Cu > Ni > Cd > Pb > > Cr. The changing in colloid-chemical properties of
natural sludge system in the processes of heavy metals leaching under the action of metabolizing microorganisms
is studied. It is established that under metals bioleaching with heterotrophes participation sludge colloids
hydrophobization and their negative charge reducing occur. The leaching of heavy metals leads to destabilization
of the sludge suspension, maximal in biological processes. The optimal conditions for detoxification, flocculation
and sedimentation of sludge colloids are identified. The efficiency of the biomineral fertilizers obtained in
vegetation experiments is demonstrated.
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