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V. BimomocTi npo guceprauiio
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Tema gucepranii:
1. BioTexHoJI0rii O4YNIIEHHS TPOMUCIIOBUX CTIYHMX BOJ, HA OCHOBI TEPMOJIMHAMIYHOTO IIPOTHO-3YBAaHHS B3a€MOZi

MiIKPOOpPraHi3MiB 3 MeTajlaMU Ta PaLiOHYKIiTaMu

2. Biotechnologies of wastewater purification on the basis of thermodynamic prognosis of microbial interaction
with metals and radionuclides.

Pedepar:

1. B nucepTanii po3po6seHo y3arajbHeHy KOHIEIIiI0 IPOrHO3yBaHHS B3aEMOZIi MIKpoOpraHiamis 3 MmeTasaMy, siKa
Ila€ MO>XKJIMBICTb IIEPEN0AYNTH Ta peasizyBaTu OyIb-sKUil MeTaboIiYHUI IJISIX B3a€MOJIii MiKpPOOPTaHi3MiB 3
MeTaJjlaMU Ta palioOHyKJigamMu NepioguyHoi cuctemu enemenTis Jl.I. Mengesneesa. Y BifIoBigHOCTI 10O
TEPMOAVHAMIYHUX PO3PaXyHKiB, MIKpOOPraHi3MHU BiZJHOBJIIOIOTD TiJIbKU Ti METaJX, CTAHIAPTHUN IIOTEHLIaJ
BigHOBIeHHS sKUX (EO' ) 3HAaXOOMTHCS B MeXax TepMO-IMHaMiuHOi cTifikocTi Bogu (+814 > Eo' > - 414 mMB). Ilo
HecneuudivyHoro BifHOBAEHHS MeTaiis (Cu(Il), V(V), Cr(VI), Mo(VI) Ta Fe(llI)) 3gaTHi My3eiiHi KyJbTypHy Ta MiKpOOHi

cUHTpOQHI acoujanii ("akTUBHUI MYJI a€POTEHKY", "30pO[KEHUI Oca, METAaHTEHKY", Ta iH.). Hecneundiyna
aKyMyJIsLlisl MeTaJliB MiKpoopraHismamu 6a3yeTbCsl Ha TAKOMY 10JI0KeHHi: KoxxHuI metan (Hg2+, Cu2+, CrO42- ta

iH.) € cTepeoxiMiYHUI aHaJIor IeBHOro "MakpoeseMeHTy" (Ca2+, Mg2+, SO42-- Ta iH.), i TOMy MeTan-aKLeNnTopHi Ta



TPaHCIIOPTHI CUCTEMU MIKPOOPraHi3MiB "TIOMUJISIOTHCS", IO IPU3BOAUTD 0 HAKOIIMYEHHS METAJIiB B
KiiTuHax.HasgBHiCTh y ckani Ko>kHOI CMHTPOQHO] acoujalii 3HayHOI KijIbKOCTi BUiB MIKpOOPraHi3MiB 3 pisHUMU
CTPYKTYPHUMMU Ta QYHKIiOHATIBHUMHU (Y TOMY YUCJIi - METabO0JIiYHMMHU) BJIACTUBOCTSMU NIPUBOJUTD 10 iHTErpalii
(isuKO-XiMiuHUX Ta 6i0JIOTIYHMX MEXaHi3MiB HAKOIIMYEHHS MeTaJIiB MiKpoopraHizamamu, Tomy Taki aconjianii
eeKTUBHO BUJIy4alOTh 3 BOOHUX PO3YMHIB MHUPOKUI CIIEKTP TOKCUYHUX MeTasniB (Hg2+, Cu2+, Cd2+, Pb2+, Ni2+,
Co2+, Zn2+, Sr2+, Al3+, Mn2+, CrO42-, MoO42-, WO42-, VO3-) Ta pagionykmuinis (28Na, 40K, 83Rb 134Cs, 137Cs,
90Sr, 140La, 144Ce, 238U, 239Pu, 241Am, 51Cr, 54Mn Ta 60Co). 3mimani MikpoOHi yrpynosanss (3MY), no ckinagy
SIKUX BXOZSTb IBi a00 6isbllle MiIKpDOOHMX CUHTPO(MHHUX acolialiil, 30aTHi 40 6ibil e()eKTUBHOTO HAKOIIUYEHHS
METaJliB, HiXX okpeMi acouiaii. [lepeBaroto 3MY y NOPiBHSHHI 3 OAHOIO acoljialli€lo, € pO3MUPEHHS CIIEKTPY
IOCTYIIHUX IJ1s1 MIKDOOPraHi3miB Ji)kepeJi ByIJIeLlo Ta €Heprii, a TaKOXK 30iIbIIeHHsI KiJIbKiCHOTO Ta SIKICHOTO CKJIaay
MiKpOOPTaHi3MiB, sIKi 6€pPYTb y4acThb Y BUIyY€HHI BaKKAX METAJIiB Ta PaJiOHYKJIiliB 3 BOOHMX pO3uMHiB. Ha OCHOBI
TEOPETUYHOI KOHLIeMNii po3p0o06JieHi NPUHLMAIIOBO HOBi €(PEKTUBHI TEXHOJIOTII OUMIIEHHS TPOMUCJIOBUX CTOKIB.
CTBOpEeHO yHiBepcasbHi MIKpOOHi rpaHy/IbOBaHi IIpenaparty "MikpoOHuii 6iokaranizatop” (MBK) Ta "3mimaHi
MIKpOOHi yrpynosaHHs" (3MY), siki IpU3Ha4eHi 111 OYUCTKU IPOMHUCJIOBUX CTIYHUX BOJ], Bifl LINPOKOTO CIIEKTPY
MeTaJliB Ta pafiOHYKIIiAiB, a TAKOXK OpPraHiyHUX CIONyK. [Ipenapary 04MILyIOTh CTOKU Bifl METAJIB Y BEJIMKOMY
KOHLIeHTpauiiHoMy fianasoHi, - Bif 1,0 Mxr/a mr/n go 10000 mr/ 1. Po3po6sieHi TexHoorii 3a-6e3ne4yoTh He
TiNIbKU €(PEKTUBHY OUMUCTKY CTIYHUX BOJ, Bifl METAaJIiB, ajle i1 OTPUMAaHHS KOIITOBHUX IIPOLLYKTiB, HAIPUKIAJ,
KOHLIEHTPATy MeTaJly Ta TEXHIYHO YUCTOI 0O00POTHOI BOAU. TeXHOJIOTiI Ha OCHOBI ITpenapariB NpOoNILIN
BUIIPOOYBAHHS 3 NO3UTUBHUM pe3yabTaToM Ha CrienkoM6iHarti "Paion", aTOMHOMY peakTopi [HCTUTYTY siiepHUX
nocuigxenb HAH Vkpainu (ouncTKa pifKux pasiioakTUBHUX BifixoiB) Ta KuiBCbKOMY 3aBO/i KOMYHaJIbHOTO
MamuHOOynyBaHHs "KoMmaln" (O4MCTKa XpOMaTBMICHUX CTiYHMX BOJ, 4,0 TOKa3HUKIB "TEXHIYHO 4KuCTa BOJA").
BnacTuBOCTi MiKpOGHUX IIpenapaTiB Ta pe3yJbTaTy ix anpobalii cBigyaTs NIpo NepCneKTUBHICTb LIMPOKOTO

BIIPOBA>)KEHHS pO3PO0JIEeHNX HAMU TE€XHOJIOTIH Ha JiIounx IPOMUCIIOBUX MifnpuemMcTBax. T

2. The thesis is devoted to developing of theoretical basis and creating new high - efficiency microbial
biotechnologies of wastewater purification. The generalising concept of forecasting of interaction of
microorganisms with metals of periodic system of chemical elements is developed, and which is background for
development of new universal biotechnologies of purification of industrial wastewaters from a wide spectrum of
metals and radionucleides. The components of concept are: - non-specific microbial reduction of metals (cation,
anion forms and complex compounds); - non-specific microbial accumulation metal ions of owing to their
stereochemical analogies with "macroelements"; - integrated mechanisms of accumulation of metals and
radionucleides by microbial syntrophic associations and mixed microbial communities. Non-specific microbial
reduction of metals follows from thermodynamic properties of the binary redox system: donor (metabolically
active microorganisms) and acceptor (oxidised the form of metal). The microorganisms reduce only those metals,
which standard redox potential (Eoy ') is in borders of thermodynamic stability of water (+814 > Eoy > - 414 mV).
Non-specific accumulation by microorganisms of metals owing to their stereo-chemical analogies with
"macroelements". If to compare of sizes ion radiuses of metals (Hg2+, Cu2+, CrO42 - etc.) and "macroelements”
(Ca2+, Mg2+, SO42 - etc.) it would be obvious, that each metal is stereochemical analogue certain macroelement
and conse-quently metal is - acceptor and the transport systems of microorganisms "are mistaken" and non-
specific accumulate metals in microbial cells. Named concept gives the opportunity to prove theoretically and to
develop effec-tive microbial technology of purification of industrial wastewaters from a wide spec-trum of metals
and radionucleides. On the basis of the concept developed and created new microbial preparations "microbial
biocatalyst" (MBC) and "mixed microbial communities” (MMC), that provide effective purification ofmodelling and
industrial wastewaters from a wide spectrum of metals and radionucleides, and also organic pollutants. MBC
purifies on 98,5-99,9 % heavy metals (Cu2+, Hg2+, Cd2+, Pb2+, Zn2+, CrO42 - etc.) in a range 0,006 - 10000 ppm.
MBC and MMC reduce activity liquid radioactive drains on 28Na, 40K, 83Rb, 134Cs, 137Cs, 90Sr, 140La, 144Ce, 51Cr;
54Mn and 60Co- on 2-6 orders; purifies from 238U, 239Pu and 241Am on 99,6-99,9 %. The working basis of
preparations is granules that are stable in water and which consist of alive microorganisms and nutritious
substances, necessary for them. The distinctive attributes of prepa-rations are universality, complete autonomy,



and adaptability to manufacture, profit-ability, efficiency, and liquidity of technologies on their basis.
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