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Ha choromHimHii 1eHb aKTyaTbHIMH 3aJTUIIAIOTHCS MPOOIEMH,
NOB’513aHi 13 OXOPOHOI0 HABKOJMIIHBOTO MPHPOAHOTO CEPeOBUINA
BiJl BACOKOTOKCHYHMX XIMIYHUX PEUOBHH pi3HOI mpupou. ['muboke
OYHINEHHS BiIMPAIlbOBAaHUX TEXHOJIOTIYHUX PO3YMHIB 1 CTIYHUX BOJ
nume  GapManeBTHYHOT MPOMHCIOBOCTI, MEAWYHHUX  3aKIJiB,
XiIMIYHOTO, TaJlbBaHIYHOTO BHPOOHHUIITBA  JO3BOJUTH  3HAYHO
TOJIMIIUTA EKOJOTIYHUH CTaH, TMEPEIIKOKAI0UN MOTPAIUISTHHIO
TOKCHYHHMX ()EHONBHUX Ta IHIIMX BaXKKOOKHUCHIOBAIBHUX IHKIIYHUX
CHONYK 1 1OHIB BaXKHX METaliB Yy TPUPOIHI BOJOHMH Yy
KOHLEHTpALisiX, [0 MNEepPeBUIIYIOTh X T'PAaHUYHO-IOMYCTHMY
koHmentpartito (I'J1K).

Mema Oocnioxcennss — 3alpoNOHYBaTH IJii BUKOPHCTaHHS B
010TeXHONOTii  OYMCTKM  CTIYHMX BOX  Big  (QEHOTBHHX 1
BOKKOOKHCHIOBAIPHUX CITOJIYK, & TaKOX 1OHIB BaXKHX METAiB,
HEMATOTCHHUMA  Oi10XIMIYHO-aKTUBHHMA INITaM MIKPOOPTaHi3My 3
OpUTaMaHHUMKA HOMY 3a BCTaHOBJICHMX OINTHMAJIbHUX YMOB
NOoJi(pYHKIIOHAIEHUMH 010TEXHOJIOTIYHUMH BIACTUBOCTSIMH.

06’exmom 0ocniodcents CIyryBaB 010XIMIYHO-aKTUBHHUN IITaM
MiKpoopraHizamy, BigiOpanuii i3  3a0pyAHEHOrO  T'PYHTOBOTO
cepefoBUIa. 3a CYKYNHICTIO MOPQOJOTiYHHX, KYJIbTypaJlbHUX,
($hi310/10r0-010XIMIYHUX O3HAK BHU3HAYMIIM WOT0 IMPHHAICKHICTH 0
Gakrepiit poxy Pseudomonas cepacia ONU-327. Jlns 3miiCHEHHS
MiKpOO10JIOTIYHOr0 CHOCO0Y OYMCTKH BOJM Bifl MOJIOTAHTIB Pi3HOT
npupomu OakTepii KynbTHByBamu 3a Temmepatrypu 28 °C, y
JKUBUJIBHOMY ONTHMI30BaHOMY cepeoBuiii ckmany (r/m): KH2PO4 —
1,5; NazHPO4 — 3; NaCl - 5; NH4Cl — 1; menron — 10; rimrokosa — 2;
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opixmkoBuil exctpakt — 5 (pH = 7). HapomyBanns Oiomacu
3MIHCHIOBAIIN MPOTATOM 48 TOM 0 JOCSITHEHHS MIUILHOCTI KYJIbTYPH
HE MEHII 5 I/71 1o cyxiit Giomaci.

BusiBnieno, mo rpynrosuii mram P. cepacia ONU-327 BusiBnsB
CTIAKICTh JO TIOPIBHIHO BHCOKHX KOHIICHTPAIIH 10HIB BaKKUX
MetaniB (IBM). Bcranosneno mist okpemux IBM ix KoHIIEHTpAIIii, 110
€ “noporoBumu” i pociimpkyBaHoro mramy: Ni (I1) — 10 mr/m [1];
Zn (1) = 20 mr/n [3]; Pb (1) — 60 mr/n [3]; Cu (1) — 50 mr/n [1].
OcobmuBO BHCOKY pe3nucTeHTHicTh mram P. cepacia ONU-327
BusBisiB 10 Pb (I1). 3a BcraHOBiIeHHX “MOpOroBHX” KOHIEHTpALLii
IBM ©Oyna npoBemeHa cmpoba ouncTkn Boau Bix IBM
IMMOO1ITI30BaHUMH Y ckiali 6io(IoKyN KIiTHHAME OakTepidl mramy
P. cepacia ONU-327. CopOiiiiiHo-akyMyJTi0r04a 31aTHICTh mTamy P.
cepacia ONU-327 3poctae B ociigosrocti: Ni (1) < Cu (1) < Zn (I1)
< Pb (I). Tak, 3a 06poOKH BOAM MiKpOOIOJOTiYHMM peareHToM - P,
cepacia ONU-327 y cknani 6ioduokyn konunentpais Pb (1) y Boai
3MmeHmnyBanach 3 60,0 mo 0,03 mr/n, Tooto mo I'IK (cTymiHb ouncTku
Boau >99,9%). 3ammmkoBuii Bmict IBM y HamocamoBiil pimmHi
BU3HAYaJld aTOMHO-a0COPOLIMHUM METOJOM Ha MOJyM SHOMY
aToMHO-abcopOuiiiHomy crnekTpodoromerpi “CarypH” y mnomym’i
cyMimr “TIOBiTpS — Tpomnad — OyTaH* TpPH BiJNOBITHUX JOBXKHHAX
XBHJIb.

ExcrniepMeHTanbHO MiATBEPIKEHO BHUCOKY e(eKTUBHICTH
OioTexHONOTiYHOI OOpOOKH MPOMHUCIOBHUX CTOKIB 1 CTIYHHX BOJ
MEIWYHUX MIANPHUEMCTB 3 MEPEBAXKHUM YMICTOM (PEHOJILHUX CIIOIYK
32 JIONOMOTOI0  MIiKpOOiOJIOTIYHOTO  peareHTy, CKIAJACHOro i3
Henarorensoro mrtamy P. cepacia ONU-327. Moro KymbTHBYIOTH
nporsrom g06u 3a Temmeparypu 30 °C ma MIIA, GakrepianbHi
KIIITHHH CYCIICHAYIOTh y MiHepalibHe cepefopuine M-9 Ta B KUTBKOCTI
7,5%x10° KYO/Mi1 BHOCATH y 3a0pyAHEHY (EHONBHUMH CIIONYKaMH
Bony. be3 momaTkoBHX eHeproBUTpar 1 BBEACHHS XiMpEarcHTIiB
CIIOCTEPIra€ThCs MOBHA JAe(EHOJII3allis CTOKIB.

[Ipomonyemuii Crocio 103BOJIE MOPIBHAHO 3 HAHOIMKYAM
aHaIoroM [2] DOCSrTH 32 MPUCYTHOCTI MIKPOOIOJIOTIYHOTO peareHTy —
P. cepacia ONU-327 crymeHst OYMCTKM OaraTOKOMIIOHEHTHHUX 3a
CKJIQJIOM TMPHUPOAHHMX Ta IMPOMHCIOBHX Box Bixg ¢deHomB (3
koHIeHTpariero g0 300 mr/m) Ha piBHI 95-99% Ta Ha BiAMIHY BiX
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HaiOmmxk4doro anajgora Ha 95-97 % BWIYyYHTH CYHyTHI HEOpraHiuHi
MOJIFOTAHTH - Taki HoHM Baxkkux Metais, sk: Zn (I1), Cr (VI), Pb (1I).
I'muboka nmedeHomizalis MPOMUCIOBUX CTIYHHX BOJ 3IIMCHIOETHCA
npotsiroM 18-34 no6u. O4MCTKY CTIYHMX BOX Big (QeHoNiB 3a
MPOTOTHUIIOM 3IiHCHIOIOTH IIUIAXOM OKHCHEHHS IEPEeKHCOM BOJIHIO 32
MPUCYTHOCTI 3aj1i30BMICHOIO KaraiizaTopa Fe-MOHTMOPUJIOHITY, B
skoMy ionu 3amiza (lll) 3adikcoBani Ha MOBEpXHI MOHTMOPHIIOHITY
OUIIXOM 10OHHOTO OOMiHY 3 HACTYIHHM IIPOKapIOBaHHSM, IO
noTpeOye MeBHUN Yac Ha MPUTOTYBAHHS TaKOI1 KaTAIITHYHOT CHCTEMH.
Taxox Bigomuii croci6 [5], y sIKoMy croci0 IeCTPYKTUBHOI OYHCTKU
CTIYHHX BOJ B (EHONIB 3MIHCHIOIOThP METOJOM OKHCHEHHS
MEPEKUCOM BOJHIO B MPUCYTHOCTI KaTalli3aTopa, SIKMi He MoTpedye
MoTepeIHbol  cTamii  Horo  akTWBalii, Ta SK  KaTajli3aTrop
BHUKOPUCTOBYIOTh TJIMHUCTHHA MaTepial Takoro XiMmignoro ckiaany (%
mac.): SiO; - 74-75; Al,O3 - 6-7; cyma FeO i Fe,O3 - 2-3; TiO, - 0,5-
1; pemra - OKCHAM JIYXKHHX Ta JY)KHO3EMEIbHUX METaliB, | SKUii
BUKJIMKA€ PO3KJIad MEepeKUCY BOJHIO, L0 CHpHUSE€ ePEKTHBHOMY
pyliHyBaHHIO (eHoNy (CTYMiHb OYMCTKM BOIU Bix (eHony ckiamae
97-100%). OCHOBHHUMH HEIOJIKAMH HABEICHUX HAHOIMKIMX
OPOTOTHIIIB 332  OJCPKAaHUM  pE3yJIbTaTOM €  BHKOPHUCTAHHS
JOJATKOBOTO XIMIYHOTO OKMCHHUKA, 1110 3/1aTeH OKHCHIOBATH CYITyTHi B
CTIYHHMX BOJIaX OpraHivHi 3a0pyJHIOBaUi y OUIbII TOKCHYHI 332 BUXI1JIHI
CTIOJIYKH PEYOBHHHU; BUKOPUCTAHHS COPOEHTIB (TITMHUCTOTO MiHEpaiy,
AKTUBOBAHOI'O MOHTMOPWJIOHITY) HE 3a0e3leuye TIHOOKY OUYHCTKY
BOJM BiJl IHIIUX HEOE3MEUHUX IMOJIOTAHTIB HEOPraHiuHOI MPUPOIU
(ioHM BaXKHUX METalliB), MPHUCYTHIX Yy MPUPOJHUX Ta MPOMHUCIOBUX
(heHOT-BMICHHX CTIYHMX BOJAaX MepeNideHuX BUILE BUPOOHUIITB.

OTxe, OCHOBHHUMH TepeBaramu po3po0JIEHOr0 HaMH CHOCO0Y
nedeHoTizaIii  IPOMHUCIOBMX BOJ 3 BHKOPUCTAaHHSIM B SIKOCTI
MikpobiosoriuHoro pearenty P. cepacia ONU-327 e ekosoriuna
Oe3nedvHicTh, BUCOKa e(QEKTUBHICTh, NPOCTOTa 3IHCHEHHS, HE
BUKJIMKa€ BTOPUHHOTO 3a0pyJHEHHsS; crmocid € "mpomucioBe
BUKOPUCTOBYBaHMM", HE TIOTpeOyE KapAMHAILHUX 3MiH B TEXHOJIOTI]
BUPOOHUIITBA.

TakuM 9WHOM, BUSBIEHI TONi(QYHKIIOHATIBHI O10TEXHOJIOTIUHI
BJIACTHUBOCTI HENAaTOTEHHOTO O0lOXiMiYHO-aKTHBHOrO InTamy P.
cepacia ONU-327 3anporoHyBaTd BUKOPHCTOBYBAaTH HOTO y CKiaji
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OlompemnapaTiB, TpPHU3HAYCHUX JUIS IIMPOKOTO BUKOPUCTAHHS B
010TEXHOJIOTISIX OYHUCTKHA KOHIICHTPOBAHUX TEXHOJIOTIYHUX PO3IUMHIB i
CTIYHMX  BOJ  IEpepaxOBaHMX  BHIIE  BUPOOHULITB  Bif
BHCOKOTOKCUYHHUX 10HIB BXKKUX METAJIB 1 (PEHOIBHHUX CIIONIYK.
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E-mail: sergey.dyatlov@gmail.com

[TpuaopHOMOPCHKI JIMMAaHU € a30HAJTbHUMHU YTBOPCHHSIMH, SIKi
PI3KO Bipi3HSIOTBCS BiA 3aCyIUIUBOTO CTEMy, O[O0 iX OTOYYE,
0araTcTBOM Ta PIZHOMAHITTSM POCIMHHOTO Ta TBAapUHHOTO CBITY.
Xapakrep 0i0MiB TUMaHiB, HE3aJEKHO BiJ iX COJOHOCTI i po3Mipy, B
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