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INEPEPABOTKA HHUKE/IbCO/AEPKAILIHUX
PY/l1 H KOHLIEHTPATOB C HCITIO/Ib3OBAHHEM
BAKTEPHA/IBHO-XHMHYECKOI' O OKHC/IEHHA

H3noxeHbl pe3y/bTaThl HCCIe0BaHHH M0 MepepaboTKe HUKeIbCoAepXalliX pYa U KOH-
LIGHTPaTOB C HCIIO/Ib30BaHHEeM MHKPOOPIaHH3MOB: CY/Ib(hHAHOH MeAHO-HUKe/IeBOH py/bl
Mectopoxaenuss lllaHydy, HHKe/b-TTHPPOTHHOBOIO KOHLIGHTpaTa 1a/HaXCKOHM 060-
raTuTe/1bHO (habpHKH M CH/IMKaTHOH HHKe/IeBOH pyabl, a TakKe MpUMeHeHHe OaKTepH-
a/IbHBIX Ke/le30coAepKallliX PacTBOPOB A/ YTH/AU3ALMH CepocoAepIKallliX Ia3oB ITH-
POMeTa/ITypruiecKoro Mpou3BoAcTBa. | IpHMeHeHb! ke/ne30- U CepOOKHCSIONIHEe aBTO-
TPOChHBIe U CH/IMKaTHble reTepoTpOhHble MHKpOOpraHuamel. IIpennoxeHsl KOMOGHHU-
pOBaHHBIe cXeMbl ITepepabOTKH HCCIeayeMbIX MPOAYKTOB.

KmioueBrle cr10Ba: 6aKTepHa/bHO-XHMHUYECKOe OKHC/IeHHe, HHKe/lb, MUPPOTHH, CY/Ib-
puaHas MeaHO-HHKesleBas pyza, HUKe/b-THPPOTHHOBBIM KOHLIEHTpAT, CH/IMKaTHas HHU-

KerieBas pvyaa, MUKPOOPIraHU3MBbI, Bblllle/la4rBaHHe.

B aKTepHA/IbHO-XKMMUYECKOe  U3-
B/leUeHHe MeTA/lZIOB U3 HUKellb-
comepxallero  cynbpUAHOTO  ChIPbS
rprMeHsieTcss B ABCTpa/MM Ha Mpesd-
npuatyiv Radio Hill (Fox Resources Ltd.)
ans MeaHo-HUKeneBbix pya [1] u Pun-
nsaHmvu (Talvivaara) [2] ans nonvmerarn-
AWYeCcKUX pyd, Tae BblillelaulBaHue
MPOBOAMUTCA KYUHBIM criocoboM. B obo-
MX CAy4asx cozaepxaHhe HUKens B Ie-
pepabathiBaeMbIX pygax HU3KOe — He
npesbiaomee 0,3 %. OcHOBHBIM HoO-
cUTerneM HUKensl B pyaax SIBASeTCs Hy-
Ke/ICHOCHBIM THPPOTHH, MPUCYTCTBYIOT
COMYTCTBYIONIME HUKE/IIO MeTa/l/lbl —
Meab (0,10—0,20 %), kobanst (0,01—
0,08 %), B PunasHamm wwmHK (0,1—
0,5 %). O6ee conepxanHue cynbHUIOB
HaxoauTcs B npenenax 15—21 %. Ber-
lesrauMBaHre B ABCTpanuy MpoaoIKa-
eTcsl B TeUeHHe roaa, 3a 3TO BpeMs Vc-
reBaeT nepeitd B pactBop oT 70 mo
90 % BeTHBIX MeTaioB. B PuHasHanu
BhIllle/TauMBaHUE TTPOBO/AT B ABE CTaAWH

ofler MNpoAO/MKUTeNBHOCTBIO  2,5—3
roza, M/I@aHAPYeTCst A0CTUYb U3B/ICUEHHE
LIBETHBIX MeTa/rioB B Ipeaenax 90—
95 %.

[lns  BblllelayvBaHMA METAN/IOB U3
MUHEPAbHOIO ChIPbf B ITPOMBILIIEHHO-
CTU WCMOMB3VIOTCH  Me30U/IbHBIE U
TepMOU/IbHEIE Ke/le30- U CePOOKHUC-
asome Gakrepur poaoB Thiobacillus,
Leptospirillum w Sulfobacillus, sBnasio-
myecs aBTOTpodaMy WM MHKCOTpoda-
mu. OcHOBHasi Porib 3TUX GaKTepyi Mpr
BBIIIC/TAUMBAHUM  3aK/IOYACTCH B OKHC-
MIeHVY [BYXBa/ICHTHOTO Kefe3a B BO[-
HOM PacTBOpe CEePHOM KHC/IOTHI /10 KO-
HOB TPEXBA/IGHTHOTO Ke/e3a, SB/SAI0-
IMXCS OKUC/IMTENIeM CYIb(UAHBIX MU-
HepazioB. Ponb ¢hepMeHTHBIX cHcTeM
GaKTepuil MpH BbIllle/lAYNBAHUN He3Ha-
yuTenibHa. B CBS3M ¢ 3TMM MHRpoOpra-
HU3MBI TIPUMEHSIIOTCS /71 U3B/ICUEHHS
IIMPOKOTO CIIeKTpa MeTAZIOB M3 UX
cynbpuaoB, obpasyioimx npyu pH me-
Hee 2,0 pactBopuMble cyribdathl, a
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TakKe 718 BCKPBITHUS 30710Ta WA Ce-
pebpa TOHKOBKpPAI/IeHHBIX B TaKUX
cynbhraax, Kak apCeHOIMPUT, THPUT,
AHTUMOHMT, Y AP., C Le/bio Aa/IbHeHIen
rnepepaboTKU, A1d YaaneHUus W3 MyHe-
PanbHOTO MPOAYKTa BPeaHBIX MTpHMecei
HaXOAsAIMXCH B CYyibhuaax, HarpuMep
MBIIIbSIKA.

B HUTY «MHMCuC» wccrnenoBaHo
MprUMeHeHre  GakTepuaibHO-XUMHUeC-
KOTO BbIllle/IauMBaHUsl /7151 IepepaboTKU
MeHO-HHKe/IeBOH pYabl MecTOpOXKie-
nua Illanyuy (Kamuatka), HuRenscomep-
JKalllMX T[THPPOTHHOBBIX KOHIIGHTPATOB.
Wayuensl mnpeaBapuTenbHas OakTepu-
anbHasg 0OpaboTKa MUPPOTHUHOBBIX KOH-
LIeHTPATOB Tepe/a aBTOK/IAaBHBIM BhIllle-
layMBaHUeM, Bblllle/layrBaHie CUIMKAaT-
HOM HHKeNeBOW pyabl U NpUMeHeHre
comepxallliX TpexBa/leHTHOe Kere30
PacTBOPOB GaKTepHa/IbHOTO OKHC/IeHHs
ansi 06e3BpeRKUBaHWA [a30BbIX BbIOPO-
COB TMHPOMETa/NTyPruyeckoi repepa-
OOTKM HUKENeBbIX CYMbPUIHBIX KOHIICH-
TPaToB.

[IpoBeneHs! vccnenoBaHus oboraiie-
HUsI ¥ GaKTepHa/TbHOTO BbIle/IaYMBaHIs
Me/IHO-HHKe/IeBOM PY/bl MeCTOPOXKAeHHsA
[lanyy, conepxarteit okorno 5,6 % Hrike-
A U NPOMIIPOAYKTOB ee (PIoTallMOH-
HOro oforalleHusi, KOTOpble MOKa3a/H,
4yTO Haubo/iee pallMOHA/IBHBIM SB/ACTCH
doTallMoHHOe oborallieHue pyabl C
MOMYYeHUeM CeAyIoNMX MaKCHUMa/TbHBIX
conepXaHuii B KOHLIeHTpate — 10 16 %
HUKernsi, B npomnpoaykte — 10 2,1 %
HUKe/Isi U B OTBa/IbHBIX XBOCTaX OKO/IO
0,5 % Huyrens, ¢ nocaeayoirM Gakre-
pHa/bHBIM  BhIlle/TauMBaHUEM — HHKere-
HOCHOTO TMHPPOTHHA M3 MPOMITPOAYKTa
U HMPOMETa/NTyPrudyeckon rnepepaboT-
KoM KoHlleHTpaToB. [ lonyyeHve kauect-
BEHHOTO KOHIIGHTpaTa M OTBa/lbHBIX
XBOCTOB [IPU BBICOKOM COI@PKAHWH HU-
Ke/IeHOCHOTO TMUPPOTUHa HeaeKTUB-
HO. DakrepuanbHOe —Bhille/raurBaHue
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MMPOMIIPOAYKTOB  D/IOTALIMOHHOTO  000-
raumieHys YaHOBEIM METOAOM B IVIOTHBIX
Iy7Ib1ax TMPH COAePKaHHUK TBEPAOro A0
50 % noseonsier uspneys a0 60 % Hu-
gensa.  Cynbdouabl  HUKes  SBASAIOTCH
YIIOPHBIMM /11 OKUC/IGHUS] U TIPH TeM-
nepatype 30—35 °C nepexoast B pac-
TBOP MEVICHHO, U3B/IeUeHe HUKe/Isl
[OCTUraeTCs 3a CUEeT OKUC/ICHUS TTUPPO-
THHa, TO3TOMY [IOC/Ie BhIlle/IauMBaHUSA
HeoOxoauMa cynbdyaHas — dproTalys
KeKa Bhlllle/1aurBaHys.

W3 BblaensieMoro mpu pAOTALIMOH-
HOM O6OrallleHUH MeHO-HUKe/IeBO! Py-
bl Ha TarmHaxckow chabprike HUKenbCo-
[epkKailero MUPPOTHHOBOTO  KOHLICH-
Tparta, coaepxaiiero okorio 1,1—1,5 %
nvkens, 0,05—0,08 % meay u oo 3,5
r/T MeTa//ioB T/IATUHOBOM  PYIIIIbI
(MITI), mpakTHYeCKW HEBO3MOMXKHO ce-
NeKTUBHO BBIZIC/UTH 11eHHble KOMIIOHEeH-
Thl C TIO/TyYeHreM TOBapPHbIX MPOAYKTOB,
TaK Kak MUHEpa/ibl TOHKO aCCOLIMMPO-
BaHbl C MUPPOTHHOM U TMOPOAOH, CHU/b-
HO pasBUT U30MOPGHU3M U TIO/IHUMOP-
duaM, B NUPPOTHHE Mpeobnanaer rek-
CaroHa/IbHbIM MaZIOHVKe/IMCThIM, HeMar-
HUTHBINA MAPPOTUH U TPOW/IUT.

BeicokoTemriepaTypHOe aBTOK/IaBHOE
Bblllle/layMBaHie TMMPPOTUHOBBIX  HU-
Ke/bCoAePKAlIMX KOHLIGHTPATOB C I1O-
cneayioner cepocynbpuaHor  dioTa-
LIMell OCamKAeHHBIX LIEHHBIX KOMITOHEH-
TOB, [IPUMEHSIOIeecs B HacTosiIlee
BpeMsi, 7aeT BBICOKME [IOKa3aTenu IIo
M3B/ICUEHUIO LIBETHBIX MeTa/rioB. [ lomu-
MO 3TOrO, AAHHBIN [POLIECC XapaKTepH-
3yercss Gonee MeneHHbIM OGpa3oBaHM-
eM OT/IOXKEHHWI Ha IMOBEePXHOCTH Terulo-
OOMEHHHKOB, 6071ee BBICOKOM KUIKOTE-
KY4eCTblO MY/bIIbl, CIOCOOCTBYIONICH
aydiieMy Macco- M Terioobmeny. B To
Ke BpeMsi 3Ta TexXHO/IOTHsl COIMPOBOXK-
faeTcs BBICOKUM YypoBHeM roteps MIIT
C OTBa/IbHBIMM Ke/1e30THUAPATHBIMU XBO-
CTaMy, OCOOEHHO 3HAUMTE/IbHBI TOTEepPU



PenKyxX T/IaTUHOBBIX METa/l/IoB, AOCTH-
ratonme 40—60 %. OGpa3oBaHue xe-
ne3orvapaTHbIX coeanHenutt ¢ MID
CBSI3aHO C BBICOKOM TeMIlepaTypoy Ipo-
Liecca.

WccnenoBaHo 4aHoBoe OGaKTepHasib-
HOe BhbIle/lAYMBaHUE aBTOTPOHBIMU
GaktepusaMu Acidithiobacillus ferrooxi-
dans u Acidithiobacillus thiooxidans ripu
temriepatype 25—30 °C. Hccnenosa-
HHs TIOKasa/ii BO3MOXKHOCTb H3B/IeUeHUs]
1o 90—95 % nukenss u MII" ipu aans-
HeHilel rnepepaboTKe KeKa Bhlllles1ayuu-
Banuga 10 80—90 %.

[Ipo6remort aBTOK/IABHOIO BhIllena-
YMBAHUA KOHLICHTPATOB fAB/SACTCH TaKXKe
BBICOKOE CO/epKaHHe HHKe/IeHOCHOTO
MMPPOTUHA M HEeOOXOAMMOCTb A10OaBKU
[MOBEPXHOCTHO-aKTUBHbBIX BelllecTB
(TTAB), mnpernaTcTBYIOMMX CMauylBaHHIO
pacIi/IaB/IeHHONM Cepor  TMOBEPXHOCTU
CybPUIOB M BBI3BIBAIOLIMX KOa/leClieH-
MO OOpa30oBaBIIeCH 3/1eMeHTHON ce-
pbl B oTaenvHyO dasy. B orcyrcTBun
[TAB mpoliecc BBICOKOTEMNEPaTypHOro
BbIIlle/TaUMBaHUA He MOXKeT ObITh peartu-
3oBaH. Hemocratok T1AB mnpuBoaut kK
00pa3oBaHUI0 CepPOCYIbUAHBIX TPaHY/
WM I/1aBOB, TIO/THOCTBIO OCTaHaB/IW-
BAIOIIMX ITPOLIECC aBTOK/IABHOTO Bblllle-
mauvBaHusA. [oaoBas mMoOTpeOGHOCTL B
[TAB nns HI'MK cocraeasier okono 15
TBIC. TOHH, HMEIOUIMX BBICOKYIO CTOU-
MOCTh. B CBs3M ¢ 3THM akTya/ibHOM SsIB-
nsieTcs MpUMEHeHHe TexXHO/IOTHU Tepe-
paboTKM MUPPOTHHOBOIO KOHILIEHTpaTa
C OKHC/IGHWeM 4YacTH IMUPPOTUHA U TI0-
nyueHrieM 6uHo-TIAB, BhipaGaTbiBaeMBIX
B TIpollecce MpeaBapUTe/IsHOro OakTe-
PHa/IBHOTO BbIIIe/TauHBaHHS.

ViccnenoBanvsimu nonaun 6uo-T1AB
B ITPOLIECC ABTOK/IABHOTO BhIlle/IaurBa-
HUs OBI/IO YCTAHOB/IGHO, UTO OINTHMa/lb-
Hble pesynbTathl AevicTBust [1AB moctu-
raloTCs MOCTYI/IeHHeM OHOMacChl B aB-
TOK/IaB B UMMOOW/TM30BAaHHOM Ha HOCH-

Tene Qopme. YCTaHOBIGHO BAMSAHME
THIa HOCHUTe/ls Ha KOHeYHOe H3B/ieve-
HUe LIBeTHBIX META//IOB B PacTBOP IIpU
ABTOK/IaBHOM BbIIC/TAUMBAHWH, /TYUIlIFe
roKasaTeny Ob/IM AOCTUTHYTHI TMPU HC-
[0/1b30BAHUK B KayeCcTBe WMMOOW/IM3a-
Topa OHOMacChl  HernocpeacTBEeHHO
MMMPPOTUHOBOTO KOHLIeHTparta [3].

[IpoBeneHHbie MabopaToOpHbIE UCIIbI-
TaHUs TepepaboTKU  HHUKelb-TIMPPO-
THUHOBOTO KoHLIeHTpata TOP 1o TexHo-
NIOTUH GakTepra/ibHO-aBTOK/IAB-HOTO
BhILIIC/IAUMBAHUS TTOKA3BIBAIOT, YTO IIPU
rpeaBapyUTenbHOM  OaKTepHa/ibHOM  Bbi-
Ie/faurBaHUK HeOO/IbIION YacTH MUPPO-
THHOBOT'O KOHLIGHTPAaTa, KOTOPBIH IoAa-
eTcsl B aBTOK/IaB B KayecTBe UMMOOW/IH-
3aTopa OuoOMacchl, B COOTHOIIEHUU
35—50 kr 6axrTepuasbHO BhIIC/IOUCH-
HOTO KOHLIGHTpaTa Ha TOHHY KOHLIGH-
TpaTa B aBTOK/IAaBe, MOXKHO ITO/THOCTBIO
OTKA3aThCH OT HCITO/Ib30BAHMA AOTO/MHH-
TenbHBIX [TAB, obecrieuriBasi TeM caMbIM
SKOHOMHIO Ha 3KCIVIYaTaLMOHHBIX 3a-
TpaTax, COXpaHsAs KayeCTBeHHO-KO/U-
yecTBeHHble TIOKasaTenu Ha IIpeXHeM
YPOBHe.

ViccnenoBaHo mprMeHeHUe PacTBO-
POB 3aKMCHOIO Kere3a B Ipoliecce Oak-
TepHa/IbHOTO BbIllle/TAYUBAHUA /1 YTU-
MY3aliMi AWMOKCHAA Cepbl U CepoBOAO-
pofia U3 ra3oB aBTOIEHHBIX IVIABH/IBHBIX
arperatoB 3® MK «Hopwubckuit Hu-
Ke/b» — TIleyer B3BeleHHOW IVIaBKHU U
redyert BaHiokoBa, KOTOpoe MMeeT 3KO-
MTOTUYECKYIO HallpaB/IeHHOCTb.

[ IprMeHseMbIli Mpoliecc ToMYyUeHus
cepbl M3 OTXOASAMMX TEXHOMOTHUECKHX
rasoB, COCTOSAIIMHA M3 TpPeX OCHOBHBIX
CTaaWil — BOCCTaHOB/IEHHE AWMOKCHAA
cepbl C MO/IYUeHUEeM 3/IeMEeHTHOL cephbl U
cepocoepXKaliiX TrasoB; KaTa/UThue-
CKoe TMpeobpas3oBaHye cepocoaepxa-
IIMX KOMIIOHEHTOB ras3a C IOo/y4eHueM
aneMeHTHOM cepsl (rpotiecc Krayca);
BBICOKOTEMIIEPATYPHBIM IOXKUI TOKCHU-
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MuppoTUHOBbLIN
KOHUeHTpar

[pu B3aMMOAENCTBUU
OVOKCcUAa cepbl ¢ cyribdar-

HbIMHM DPACTBOpPAaMM OKHMCHO-

V5%
KynbtusuposaHue
6uomaccol

PactBop
(20 r/n Fe3*)

Cepocogepalyue
rasbl A\ 4

L Kek (6uo-IMAB)

|

ro xenesa obpasyioTCs 3a-
KHUCHOe 3Kerne3o, CepHHCTas,
cepHass U TONMCYbdaTHas
KUC/IOTBI, 3/IeMeHTHas cepa
He obpa3yeTcs:

y

| A6copbunsrasos |

ABTOKNaBHOE
BbllienaymsaHue

SOZ + 2 HZO + F€2(804)3 =
= FeSO4 + 2H2504

CryweHue,
dunbrpaumnsa

y

OcaxxpeHue

H2SO4 + SO = HS,02n41
O6pasyeMble KHUCIOThI MO-

SO & cepHyto nnasky

Ha cepocynbdpugHyto
dnotayuio

IYT ObITb KCIIO/IB30BAHbBI /15
OaKTepHa/IBHOrO M aBTOK/IAB-

Puc. 1.Cxema noayuenns 6uo-T1AB, coBMemeHnHoOro c
YTH/AH3aLHeH ra3osB MHPOMETa/l/IYPrHIECKOro npous-

BOACTBa

HBIX COCTAB/SIONIMX OTXOAALICro rasa,
VMeeT Psi/l CYIIEeCTBEHHBIX HeIOCTATKOB:

e  BO3MOXKHOCTb Tepexofa Herpo-
|pearrpoBaBlIell YacTH, I0/1Y4aeMoro B
rpoliecce BOCCTAHOB/IGHUS, CEPOBOIO-
pona Yepes Bech rasoBblii KOHTYP;

e  BBICOKYIO OOIIYIO KOHLIGHTpa-
LIMIO HeIpopearvpoBaBlLIero CepoBOAO-
poaa (orono 2 %) riepes reybio A0XUra,
OOYC/IOBNEHHYI0 HU3KOM 3dpdpeKTHBHO-
CTBIO TIpoliecca Krayca mpu HUBKHX CO-
epxKaHUsAX CepoOBOAOPOIA.

PactBopbl 6GakTepHaZIbHOTO BhILIea-
YMBaHMA, HalpUMep IUPPOTUHOBOTO
KOHLIeHTpaTa coaepxamwme 15—20 r/n
Fe®*, nomaiotcs B abcopbep ans opo-
IIEHWs OCTaBIIMXCA T[asoB MpoLiecca
Knayca vy rasoB BOCCTAHOB/IEHWS V-
OKCH/Ia Cepbl METAHOM.

[Tpy B3aMOAEHCTBHHN CEpPOBOAOPOIA
B OTXOZSIIMX ra3ax C PacTBOPaMH OKUC-
HOTO Kefe3a OOpasyeTcs 3S/1eMeHTHas
cepa 1 3aKUCHOE Kereso0:

HQS + Fez(SO4)3 = 2F9504 +S+
+ HQSO4
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HOTO BbIle/IAYMBAHMSA, TIPU
3TOM HCITONB3YeTCsl cepa OT-
XOZSAIIMX Ta30B.

[laHHBIM MeToA MOXKeT
MPYMEHSATHCA B COUYETaHUN C
GaKkTepHa/TbHO-aBTO-K/IABHOM  T@XHO/IO-
rvei, obecrieuriBasi TeM CaMbIM TO/yUe-
Hve buol IAB Ha Mecte BhillenauriBaHyis
13 MUPPOTHHOBOTO KOHIIGHTpaTa U Of-
HOBPEMeHHO peliasi BOITPOC YTU/IU3ALIMU
cepocoepXKallMx TasoB MeTalaypruye-
CKOrO MMPOU3BOACTBa (puc. 1).

[IpuMeHeHre MUKPOOPTraHMU3MOB /s
BhIllle/IaUMBAHNA CW/IMKATHBIX HUKerle-
BbIX PYa HAaXOOWTCH Ha CTaauu nabopa-
TOPHBIX UCC/IeIOBaHUM.

BakrepuanbHoe BhillleiaurBaHHe CUH-
KaTHBIX HHKE/IeBBIX PY C UCTIO/b30BaHUEM
Keneso- M CePOOKMUCAIONIMX — OaKTeputt
Hea(P(PEeKTHBHO, TaK Kak H3B/IeUeHre Me-
TA//IOB B 3TOM C/ydae OCYIIECTB/IACTCS
cepHoii kucriotor. [ IpuMeneHve aTrx Gak-
TEpU CHWKAET M3B/IeUeHHe METa/VIOB M3
CUNVIKATHBIX PY/ MO CPaBHEHHIO C HCIIO/Mb-
30BaHMEM TO/BKO PAacTBOpa CepPHONM KH-
criotel. CepHOM KUC/IOTOM B PacTBOP U3-
B/ICKAIOTCSH MeTa/I/Ibl U3 OTKPBIThIX HUIKesIe-
BbIX CI/IMKATOB, HallpUMep CEepPIrieHTHHOB.
HeBo3MOKHO M3B/IeUb U3 3aKPBIThIX CU/IH-
KAaTOB KaK X/IOPHThI, Te MeTa/l/Tbl 3aKPbIThI
CW/IOKCAHOBBIMH CBS3SIMH.



[nst Bblllle/TaUMBaHKA META/I/IOB U3 CH-
/TMKaTHOM HUKe/IeBON PYybl UCC/Ie/IOBAaHO
[MPUMEHeHre B OCHOBHOM reTepoTpodOB,
KOTOpbIe B KaueCTBe MCTOYHMKA YI/ieposia
M1l CTPOEHUs K/IeTOK MCIIONb3YIOT Opra-
HUYECKHe VI7IeBOAOPOAbl, MPU 3TOM IIO
k1Y Kpebca obpasyiorcss KapOOHOBbIC
OpraHU4ecKHe KUC/IOThI.

Vccnenoranys BbllleiauvBaHUA  CH-
MUKATHBIX HUKE/TeBBIX PYA KY/IbTYparib-
HOW Cpenoi MULIe/NUa/IbHBIX TPHOOB
Aspergillus niger MokasbiBalOT BO3MOK-
HOCTb M3BredeHuss HUKens 10 82 %, a
Penicillium — no 72 %. [las BeipaboTKH
KapOOHOBBIX KHUC/OT A5 Bbllle/laqynBa-
HUA CW/IMKATHOM PYabl MOTYT TakKke HC-
[O/1b30BAThCA  KY/ABTYPHl  APOMKIKEN
Yarrowia lipolytica, Candida lipolytica u
Candida guilliermondi.

HccnenoBanust mokasa/siv, 4to AEHCT-
BHe IPHUOOB U APOMKKEN Ha CHIMKATHYIO
HUKENIeBYIO Pyay OOYC/IOB/IEHO B OCHOB-
HOM Bblllle/layiBaHUEM MeTa/I/IOB OpraHu-
YEeCKUMU KHC/IOTaMH, BbipabaThiBaeMbIMU
MUKPOOPraHr3MaMy, TPy 3TOM U3 Pybl
M3B/ICKAIOTCS, TaKkKe KakK HeopraHuue-

CKUMHU KUC/IOTaMU, MeTa/i7bl U KPeMHUI B
BH/Ie KPeMHHEBOM KUC/OTHI.

Ha sdpdertvBHOCTL Bbille/1auMBaH1sI
MeTa//IOB C TpHYMeHeHHeM MHKpPOoOopra-
HU3MOB B/IMSIET PEXUM TepeMellyBaHu,
KHC/IOTHOCTh PacTBOpa, COCTaB IMUTaTe/Tb-
HBIX Cpesl, CIIOCOBHOCTh MHKPOOPTaHH3-
MOB K COpPOLIMM MeTa//IOB U KPeMHUH,
TeMriepaTypa U COCTaB OPTraHUUeCKHX KU-
CIOT (MMMOHHasd, IllaBesieBas, BHHHafd,
V30/IMMOHHAsI, KeTOITIyTapoBas Y /p.),
CMOCOBHOCT  OPraHHUUYeCKHX KHCIOT 00-
|PasoBBIBAThL C METa/I/IaMH Xe/aThl.

[lns paspyieHrsi CU/IOKCAHOBBIX CBsi-
3ell CW/IMKATOB MCCIeIOBaHO TMpHMeHe-
HUe CWIMKATHBIX OaKTepuii, KOTOopble B
OIpe/ie/leHHOM PekrMe Bhillle/lauynBaHHsA
MepeBOAAT KpeMHHM B PacTBOp, IpH
3TOM pyzaa oboralaeTcs MeTa/l/laMU.

Takum o6pasoM, NpuMeHeHHe Oak-
TepHa/IbHO-XMMUYECKOTrO  Bhlllle/laurBa-
HUA 405 niepepaboTKH HUKe/bcoaepka-
IIMX PYa M KOHLIGHTPATOB MOMKET OCY-
IIECTBAATECA B Pa3HbIX HAIpaB/IeHHAX U
SIB/ISI@TCSI T1ePCIIeKTUBHBIM.
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