VK [622.7°17.622.271.4]: 621.775

© M.B. PeuibaukoBa, E.A. EmMenbsanHenko,
E.U. Aurenosa, 2012

M.B. PboiibHukoBa, E.A. Emensanenko, E.HU. AHrenoBa

IEPCIIEKTHBbBI UCIT10/Ib3OBAHHA PH3HKO-
XHUMHYECKHX METOA10B HHTEHCH®PHKALIHH
ITPOLIECCOB BBbBILIE/IAYHBAHHA ME/IH H LIHHKA
HA 'OPHO/IOBBIBAIOIIHX TIPE/ITIPHATHAX

3a nocneaHue aecATHIETHA MPOMBILIIEHHOE MPHUMeHeHHe IMPOLIeCCOB Bhllle/ladHBaHUsA
Kak TeXHOTeHHOro, TaK MPHPOAHOrO ChIpbf MOAYHH/IN MIHPOKOe pacrpocTpaHeHHe. B
HacTosllee BpeMs OAHOK M3 I7IaBHBIX 3adad TMAPOMeTa/NTYpPruH ABIAETC HHTeHCHH-
Kallksl M3B/IeUeHHUs MeTa//IOB C HCIIO/Ib30BaHHEM 3(P(PeKTHUBHBIX METOAOB (DHU3HKO-
XUMH4eCKOH reotexHosorun. I'lpoBeseH 0630p OCHOBHBIX NMPHMEHAEMBIX MeTOAOB HH-
TeHCH(bHKaLIMK{ TPOLIeCCOB Bblille/laduBaHuA. TakKe MpHBeAeHbl pe3y/isTaTsl A1abopa-
TOPHBIX UCC/IeA0BaHHUH 10 MoAG0PY paLlMOHa/IbHOIO COCTaBa KOMILIEKCHOIO PacTBOPH-

Te/Id TeXHOINeHHbIX OTXOAO0B.

KroueBble crioBa: reoTexXHO/1I0rvs, MeToabl I/IHTeHCI/I(i)MKaLH/II/I, Bblllle/la4dUBaHHe, TeXHO-

TFeHHOe CbIpbe, U3B/1IeHYeHHe MeTa/l/IOB.

H AYUHO-TeXHWUeCKasi  PeBOO-
s XX BeKka, Bbl3BaBlllasi He-
BUAAHHBIN CKauyeK B TeXHUKE U TeXHO/O-
TMH, COIMPOBOXKAA/IACh OBICTPHIM POCTOM
0OBEMOB MMPOMBIIIZIEHHOTO TIPOU3BOACT-
Ba, 0COGEHHO B TOPHO-MeTa/l/Iypryuyec-
KOM KoMII7Iekce. B pesynbraTe naHHOrO
rporpecca, a MMeHHO WHTEHCHUBHOM [10-
ObluM U TiepepaboTKh  MHHEpPasIbHOrO
CBIpbsl TIPOM30IIIO (POPMHUPOBaHUE Ka-
TacTPO(PUUECKOrO UMC/Ia TeXHOTEHHBIX
OTXOAOB. JTO OTBa/lbl OefHbIX  pyd,
BCKpBIIIIHbBIe TIOPO/bI, XBOCTH oforaiie-
HUsl, TIMPUTHBIe KOHLIGHTPAThI, MPOCHITH
PeHTreHOMeTPHUECKOM Ccernapalivu, Miria-
KU U II/TaMbl METa/I/TYPrUUeCKOro MpoU3-
BO/ICTBA, ITPOMBbIIIIZIGHHbIE CTOKH, Ty6Go-
KO Y HebIaronpusTHO-3a/eraiolme yya-
CTKM PYIHBIX Tes1. B HacTosinee Bpems
TonbkO B Poccun Ha Tepputopyud rop-
HO-I0OLIBAIONIMX TTPEATIPHUATAM  HAKOI-
neHo Gonee 12 mMapa T OTXOOOB, CO-
fepXKaHUe LIeHHBIX KOMIIOHEHTOB B KO-
TOPLIX B pfAde C/Ay4aeB IpPeBbIllaeT HX
comepxaHve B paspabaTbiBaeMbIX ITPH-

POAHBIX MecTopoxaeHusx. B reopecyp-
CaxX MNpeanpyAaTHI LIBeTHOM MeTalnyp-
MY Halllell CTpaHbl ComepKUTCH Goree
(teic.T) [3]: 7600 Memu, 9000 umHKa,
2000 nurens, 900 ceunia, 500 onora,
128 Bonbdpama, 114 momubaena, 97
nutvs u ap. (taba. 1).

B ornnune oT mpHpoAHOro, TexHO-
reHHble MPOAYKTHI MPeACTaB/IseT coboM
BO30OHOB/SIEMBIN  pecypc, He Tpebyio-
MM 3aTpaT Ha K3B/eYeHHWe W3 Heap U
MePBUUHYIO [e3MHTErpaLio, KOTOPhIe
OOYC/IOBNUBAIOT OCHOBHBIE —H3IEPXKKU
TOPHOITPOMBIIIZIGHHBIX TPOM3BOACTB. B
TOXKe BpeMsl [aHHbIA B/ ChIPbs HEBO3-
MOXHO TrlepepabathiBaTh I10 K/accHue-
CKMM CXeMaM, BK/ouaiole A00bUY,
TpaaMLIMOHHBIE MeTozAbl  OOoralleHys,
I/1aBKY, BBHAY 3KOHOMHYECKOM HepeH-
tabensHOCTH. Hambornee 1ienecoobpas-
HbIMU TEXHO/IOTUSIMH T1epepaboTKU He-
KOH/IMLIMOHHBIX T'€OPECYpPCOB SB/SAIOTCS
couyeTaHWe OTKPBITOrO U TOI3eMHOrO
CrI0COBOB A0OBIUM U TIPOLIECCOB (PU3U-
KO-XMMHUECKOM FeOTeXHO/IOTUH.
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Tabmuia 1

Coaep)xalme HBETHbIX MeTa/l/IOB B TeXHOTeHHbIX obbeKkTax Poccun

Bua orxoaos Coanepxanue, % / ThiC T
Mens CauHen ek Hukens Onoso Bonnd- | Monu6-
pam aeH
OTBasbl HeKOH- 0,25— | 0,12— | 0,17— 0,15— 0,03— 0,1— 0,03—
MWLIMOHHBIX Py 0,3 0,82 0,35 0,45 0,10 1,1 0,08
3380 53 3993 798 65 9 66
XBocTbl 060ra- 0,09— | 0,09— | 0,14— 0,14— 0,06— | 0,40— 0,01
THUTerbHBIX pab- 0,29 0,67 1,39 0,25 0,18 0,93
PYK 2233 390 2807 825 300 110 48
llnaku, kavuke- | 0,39— | 0,08— | 0,5— 0,02— — 0,01— —
bl OTBa/IbHBIE 1,49 1,04 1,52 0,16 0,9
1847 400 2277 486 155 9 —
[llnak rpanyaup.,| 0,9— 0,37— | 0,91— — — — —
K/IMHKep TOBap- 2,3 1,52 1,52
HBIM 21 53 43 — — — —
Kexk LIMHKOBBI, 1,69— | 1,38— | 10,9— — — — —
CBUHLIOBBIM U ap.| 3,63 40 19,1
21 44 69 — — — —
[TuppOTHHOBBI 0,79 — — — — — —
KOHLIGHTpAT 144 _ — _ _ _ _

B Hacrosiiee BpeMs pacrpocTpa-
HEeHHBIM CIMoco6OM IepepaboTKU OTXO-
0B oboralleHus MeabCoAepKalluX PY/I
AIBAsieTCs KY4HOe U IMOJ3eMHOe Bhlllle/1a-
YyrMBaHUe, [peAro/araiole epexo
TO/1e3HBIX KOMITOHEHTOB B IPOAYKTUB-
Hele pacTBopbl. [lonruii BpeMeHHOM
MMPOMEKYTOK /aHHBIX MPOLIECCOB (607b-
me 3 MecsleB), C/AOKHOCTb MHUHEpPalib-
HOTO U BelIeCTBEHHOTO COCTaBa, CO-
AepxKaHUe LIMPOKOro CIeKTpa LIeHHBIX
KOMITOHEHTOB B OTXOJax IepepaboTKU
MeHO-KOMUe[aHHbIX pya MpH HeBorb-
IIOM  U3B/AeYeHHH,  OOYC/IaBIUBAIOT
MPeArOUTUTE/TLHOCTE  MHTEHCH(UKAL NN
MX C UCIOMb30BaHueM 3 (EeKTHBHbIX
METONIOB  (PU3UKO-XMMHUECKON TreoTex-
HO/TOTHM.

MeporpusaTus Mo UHTeHCHUPHKALIMU
[IPOLIECCOB BbIlle/TAYNBAHUS HaTlpaB/Ie-
Hbl Ha YCKOpEHHe peakLMil (pasoBbIX
Mepexoi0B UOHOB MeTa/l/IoB B MPOAYK-
TUBHBIM PaCTBOP, a TaKXKe Ha IOBbIIIe-
HUEe MaKCHMa/lbHO BO3MOKHOIO W3B/Ie-
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yenus. M3BecTHbI crieayiolirie CriocoObl
VHTeHCUUKALIMK TIpoLiecca BhIllesIa-
yuBanus [1]: dusuueckue criocobwi,
rpeayCMaTpHBaloLIVe M3MeHeHUe
COCTOSIHHS TeTePOTreHHOM cpezbl, B TOM
YKC/le arperaTHOro COCTOSIHUS; XUMH-
YyecKye MeTOobl, CBS3aHHbIE C W3MeHe-
HMEeM KaueCTBEeHHOIO COCTaBa BellecTB,
COCTaB/AIIIMX TeTEePOreHHYI0 cpeay,
HO 6e3 M3MeHeHHs ee COCTOSIHUS; Me-
XaHWYeCKre BO3AEHCTBUSA, MNpeaycMar-
pUBaOIMEe H3MEHEeHHEe MeXaHU4eCKOro
COCTOSIHMSI M AWCIIEPCHOrO COCTaBa re-
TePOreHHON cpeabl Ha OCHOBE Hapy-
IIeHUs] PaBHOBECUs [EUCTBYIONIMX B
MaccHBe CH/ CLIer/ieHusl; KOMOHWHHPO-
BaHHBIE CIIOCOOHI, IIPU KOTOPBIX KMMeeT
MeCTO COBMeCTHOe [IeiCTBHe pusnye-
CKHX, XWMHUECKUX W MeXaHHYeCKUX
MeXaHU3MOB WHTEHCU(UKALIMK BbIlle-
MaurBaHVsA META/I/IOB.

OnHuM M3 UCMIONB3yeMbIX U HeoBXo-
[UMBIX  CITOCOGOB  WMHTEHCU(DUKALIMU
KYJHOTO BbIllle/IaUMBAaHUS Ha Tpearipu-



ATUAX SABASETCA OlepalMs IpeaBapu-
TeMbHOTO OKOMKOBaHHsS TOHKOHW3Me/Ib-
YeHHOTO ChIpbs. [l1s romyueHus mopuic-
TOroO, MPOYHOTO M XOPOIIO MPOHULIae-
MOTO MaTepuaszia BBOAAT B IIMXTY CIle-
LiMaZibHble 100aBKW: U3BECTb, TMIIC, T'pa-
HYMPOBAHHBIM  II/IaK,  [IOPTAaHA-Lie-
MEHT, TMOBEepPXHOCTHO-aKTHBHBIE BellecT-
Ba u apyrve. [lpvMeHeHre OKarThbliiek
MO3BO/ISIeT WCIO/Ib30BaTh HEKOHMLIU-
OHHOE TeXHOI'eHHOe ChIpbe, TOBBIIAIOT-
¢ (pU/IBTPalIMOHHBIE CBOMCTBa MacCHBa,
a 3TO B CBOIO ouyepenb YBe/lUYUBaeT
3HayeHUs1 TEeXHO/IOTMUeCKHX IIOKasaTe-
fieri: TIOBBIIAGTCS H3B/IeUeHUe, 3Hauu-
TeMbHO COKpalllaeTcsl  MPOAO/IKHUTE/b-

HOCTb TIpollecca BbILE/IAYMBAHUA U
CHIXKaeTCd  pPacXOod  MCIIOb3YeMbIX
peareHToB.

[lepcnieKTUBHBIM HallpaB/IeHUEM HH-
TeHCHU(UKALIMU BbIIe/IaYMBaAHNA MeTall-
7I0B U3 PYa U MPOAYKTOB UX MepepaboT-
KU SIB/IFETCH HanoxkeHre (OU3HUeCKHX
o71et — TMOCTOSIHHOTO TOKa, TOKa BbI-
COKOM YacCTOThI, Y/bTpasByka. [lokasa-
HO, UTO /11 TIOBBILICHUS H3B/ICUEHLs]
LIGHHBIX KOMITOHEHTOB IPH pea/in3alivu
PUBUKO-XHMMHUYECKHX TIPOLIECCOB B 00-
pabaTbiBaeMol 30HEe HeoOXOAMMO CO3-
[aTh T/IOTHOCTH TIOTOKA 3HEPrHMH aky-
cTrueckoro nons nopsaaka 0,1 Br/cm?.
Hanpumep HasoxeHWe YibTpasBYKOBO-
ro mosns yactotor 15 kI npy MomHo-
ctu 1,5 Br/cm? B CepHOKMCIOM pacTBO-
pe KoHileHTpalmert 5 % obecrieurBaeT
A7 XabKOTIMPUTa — MHTEHCU(HKALIHIO
npotiecca BbimenaurBanusg B 40 pas,
ans cpaneputa B 26,5 pas, nupura 20
pas[4], uTo MO3BOAAET PEKOMEHIOBATh
[AaHHBIA MeToA A HHTeHCU(DHKALIK
IpoLIecca Bhlllle/1aurBaHYs.

O PeKTUBHBIM METOAOM BO3ICHCT-
BUsl Ha MIPOLIECCHl Bbillle/TaYMBaHUS SIB-
5IeTCs  Crioco6 XHMMUYECKOM WMHTEHCH-
doHKaLlMM, OCHOBY KOTOPOIO /O/MKHBI
COCTaB/IATh SKOHOMUYHBIE, U3BUpaTeb-

Hble U 3KO/IOTMYHbIE peareHThi-MHTeHCH-
dukatophl. [lepcnekTMBHO —HCIIONB30-
BaHMe HeOpraHW4YeCKHX, OPraHHUYeCKHX
1 CMeLIaHHBIX PaCTBOPUTE/CH C BBICO-
KUM Cozep:KaHHeM KHC/Iopoda W Io-
BEPXHOCTHO-aKTHBHBIX BeIeCTB, OCHOB-
HOM LIefIbI0 KOTOPBIX AB/SETCH OKHCe-
HYe B KparJariliee BpeMs W [epeBoad B
KUARYIO pasy MepBUYHBIX MUHEPa/IbHbIX
dopm. Kak nokasan aHasivs OMbITa Bbl-
lle/laYMBaHKs TpeaABapHUTe/lbHOE OKMUC-
fleHVe BhbIlIe/IauBaeMOro0 MacCHBa XU-
MHUECKMMM peareHTaMM /IOCTATOYHO
apdeKTHBHO. XHMMHUECKMMU peareHTa-
MM, OKashlBAIOUIMMU  WHTEHCU(ULIU-
pyrolliee AefCTBUE TPH Bblllle/laYMBaHUU
MeaHO-KOMUeAaHHbIX — pyad,  SAB/IAIOTCH
OKHUC/IATE/I HEeOPraHnyeckoro psga —
cynsdat xenesa (lI), xnopHoe xeneso,
MePOKCH/ BOAOPOAA, X/AOPHA HATpUs U
OPraHUYecKoro psza — YIbBOKUC/IO-
Thl, T'YMUHOBBIE KHC/IOThI, Harbor1ee yac-
TO TpPUMEHsIeMble TIPU Bbllle/TAYUBAHUU
KO/MUeIaHHOTO ChIPbs

C uesnbio ornpeaesneHyis BO3MOXHOCTH
XUMHUECKOM MHTEHCU(DHKALIMK MPOoLiec-
ca Bbllle/lauMBaHus Ob/IM MPOBEAEHbI
MabopaTopHble HCCAeAOBAHUS BAUSHYS
KOMOMHUPOBAHHBIX PacCTBOPUTE/ICH Ha
MMPOLIeCCHI BhIllle/IaUMBaHUS Meau Y LIMH-
Ka B IIPOAYKTHBHBIE PACTBOPhI U3 TeX-
HOTeHHbIX 0TX0aA0B YuanuHckoro ['OKa.
[lnsi TIOBBIIEHUS PACTBOPSIONICH CITO-
COOHOCTH CepHOM KHC/IOTHI TpH TPOBe-
[IeHHH 3KCTIEPHMEHTOB Ha TeKYIIUX XBO-
cTax oOoralleHrs MCCAef0Balloch COo-
BMeCTHOE TPHMEHEHHE CepPHOM KHUC/IOTHI
goHueHTtpaurern (c = 0,5% 2% 5%
10 % 15 %), npuroroBneHHOM Ha IIO-
[OTBA/IbHOM BOZE C cynbdpaToM Kesesa
(Il) u dpyabBORMCAOTOM [5].

CoriocTaBrieHye AMHAaMUKU U3B/IeYe-
HUSl B MTPOAYKTHBHBIC PACTBOPBI B MPO-
Lilecce BbIILE/ITAYMBAHUA CEPHOM KUC/IO-
TOW PasMYHOM KOHILIGHTpaLMH 6e3 Mo-
NMPUKATOPOB TOKA3bIBaeT, UTO U3B/Ie-
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M3BNeYeHHe MeaM KMCAOH NOAOTBANBHOW BOAOW C pa3HOM
KOHUeHTpauumnein H,50,
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Copepsanume H,50, B BoilenaynBaloLLem pacTsope

Puc. 1. [lunamuKa H3BAeYeHHS MeaH TPH HCHOIb30-
BaHHMH NOAOTBa/lbHOH BOAbI C Pa3/IHYHON KOHIIEHTpa-
uuest H;SO, 6e3 MmoaugpukaTopos

WM3BneveHne UMHKa NOLOTBANbHON BOAON C PasHON
KoHUeHTpaymen H,50,
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Puc. 2. [lunaMHKka H3B/lAe4YeHH:A LHHKa IPH HCIO/Ib30-
BaHHH NMOAOTBa/IbHOH BOAbI C pPa3/lIHYHOH KOHHEHTpa-
uuent H,SO, 6e3 moangukaropos

W3BneveHWe meaM NOJOTEANBLHOW BOAOI B NPUCYTCTEMMU
Fe2(504)3
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KoHuyeHTpauma H;SO, B BoiwenaymBaowem pactsope %

Puc. 3. [lunamuka H3BAe4YeHHA MeAH NPH HCIO/Ib30-
BaHHH MOAOTBAa/bHOH BOAbI C Pa3/IHYHOH KOHLEHTpa-
ument H;SO,4 B npucyrcteun 10 % pacrBopa Fey(SOy)3
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YyeHHe Mear W LIMHKa [MPOHC-
XOIMT C HapacTaHHWeM U 3a-
BHCHT OT KOHLIGHTPALIMH KU-
cnotel. MakcumanbHOe  U3-
B/leUeHHe Meau U LIMHKa B
pactBop 56 % u 74,4 % co-
OTBETCTBEHHO MOXKHO TOAY-
yuTh yKe 3a 15 cyrok mnpu
KOHLIGHTpaLIMM CepHOM KU-
cnotel 15 % (puc. 1, 2).

Takxke MPOBOAWIOCH BbI-
lle/layMBaHie  XBOCTOB  C
[IpMMEHEHWEeM  Pa3/TUUHON
KOHLICHTPaLl CepHOM Ku-
C/IOTBI U CEPHOKMC/IOTO Ke-
nesa () (puc. 3, 4). Ycra-
HOB/IGHO, YTO fAaHHas CMecCh
peareHTOB [IOBBIMIAET CKO-
POCTb U TIPOLIGHT HU3B/ICYUe-
HUA Meau W LIMHKa B TIPO-
AYKTUBHBIM pactBop. [lIpu-
MeHeHHe B Ipoliecce BbIlle-
flauvBaHKs AAHHOTO WHTEH-
cudUKaTOopa TMO3BOMUT B
fanbHewIeM OTKa3aTbCAd OT
WCTOMb30BaHUsT CepPHOM KU-
C/IOTBI BBICOKHX KOHLIGHTPa-
UMM, a A7d pexuMa IpeaBa-
PUTE/NbHOTO 3aKUCAeHUS OT-
XO/IOB HCIO/b30BaTh KMC/IOTY
C KOHLIeHTpallelt He 6oree
5 %.

MakcuMasibHOe —H3Breye-
Hue Mean 51,6 % 3a 15 cy-
ToK 1 mHKa 60,4 % 3a 10
CYTOK TIpU KOHLIGHTPALIMH
cepHoM RUcnoTel 5 %.

B KkauectBe peareHTa-
VMHTeHCU(pUKATOpa A71s BbI-
le/lauyMBaHUsA Meau U LIMH-
Ka Hccr1enoBanach BO3MOK-
HOCTb TIpUMEHeHUs y/b-
BOKMC/IOTBI, MOAUQHULIMPO-
BaHHOM PAa3/IMYHONM KOH-
LIeHTpallMel CepHOM KUC/IO-
THI (pUcC. 5, 6).



W3BneveHne WHHKA NOLOTBANLHON BOGONA B NPUCYTCTBMM
Fe2(S04)3
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Puc. 4 /Iunamuka H3BAe4YeHHA LUHHKa IMPH HCIO/Ab30-
BaHHH MOAOTBa/IbHOH BOAbI C pa3/IHYHOH KOHLIEHTpa-
uneri H;SO,4 B npucyrcteun 10 % pacrBopa Fey(SOy)3
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Puc. 5. [Ilunamuka H3B/IeYeHHA MeaAH NPH HCHOAb30-
BaHHH MOAOTBA/IbHOH BOAbI C pa3/IHYHOH KOHLIEHTpa-
uuent H;SO,4 B npucyrcTtBuH by 1bBOKHCAOTDI

70,0 -
sl
; 50,0
E 40,0 W 5 cyToK
-]
E 22'2 W 10 cyToK
10:0 | 15 cyToK
0,0
2,0 5,0 10,0 15,0
jlciusapautat S0 e pacmapess.

e |
Puc. 6. [luHaMuka H3B/Ae4YeHHA LIHHKa IPH HCIO/Ib30-
BaHHH NMOAOTBa/IbHOH BOAbI C PAa3/IHYHOH KOHHEHTpa-
uuent H;SO,4 B npucyrcTtBuH by 1bBOKHCAOTHI

Peaynbratel  uMccneaoBa-
HMM [IOKa3a/lk, 4YTO IIpuUMe-
HeHve (PY/IbBOKUC/IOTHI, T10-
BBIIIAET HE TOMBKO TPOLICHT
M3B/IeUEHHs Mear B MPOAYK-
THBHBIM PAacTBOpP, HO U
obecrieurBaeT BO3MOXKHOCTb
CHHXKEHUS KOHLIGHTpaLIH
cepHoM Rucaotel Ao 2-5 %.
Hcrnionb3oBaHve yYKasaHHBIX
PeareHTOB XapaKTepHayeTcs
[IPpEeUMYIIeCTBaMMU:  HETOK-
CHUYHOCTBIO,  [AOCTYITHOCTBIO
peareHTa IpU CpaBHUTE/lb-
HO HEBHICOKOM CTOMMOCTH,
3KO/TOTMYHOCTBIO.

Takum o6pasoM, 3Kcre-
PUMEHTa/IbBHO  YCTAHOB/ICHO,
YTO TMpPUMEHEeHHe /AaHHBIX

|PeareHToB-MHTeHCUUKATO-

POB  MO3BOMAET  IIOBLICHTD
CKOPOCTb BbIllle/TAYMBaHUS B
2-2,5 pasa, cHU3UTH KOH-
LIGHTPALIUIO CEPHOM KHC/OThI
2-3 pasa U YBeMUUUThL CTe-
MeHb W3B/ICUEHHS Meau U
LIMHKa B IPOAYKTUBHBIN pac-
TBOD.

[lo cBoeit npupoae 6aus-
KUM K XUMHUYECKUM MeTolaM
BO3MCHCTBUS SAIB/SIETCA OHO-
XVMMHUYECKHUI CrIocob, OCHO-
BaHHBII Ha BbIILE/IAYMBAHHI
CYMbPUAHBIX Y OKMUC/AEHHBIX
pya oA BO3ACNCTBHMEM MUK-
POOPraHU3MOB U TIPOAYKTOB
MX XKusHedesTenbHoCcTU. B
HacTosilllee BpeMs B IPO-
MBIIIZIEHHBIX MaciiTabax Gak-
TepuaZibHble MEeTObl TIpHUMe-
HAIOTCA TIPUMEPHO B /Ba-
AUATH CTpaHax mupa, Ha 40
MIPeANPUATHUAX TIPpY TOA3eM-
HOM M KY4YHOM BBILIe/IaurBa-
HUM MeaH, ypaHa K3 GeaHbIX
M 3abanMaHCOBLIX Py, TIpU
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repepaboTKe OTBAIOB OOOraTUTE/bHBIX
¢abpHK 1 FOPHOPYAHBIX MTPeANPUATHH.

BriepBrie B MPOMBILIZIGHHOM MacliTa-
Ge B 1982 r. Ha MeanoMm pymHuke Lo
Aguirre kowmrianur  Sociedad Minera
Pudahuel (Uuny) 6blna  wMcrionb3oBaHa
OVOTEeXHO/OTHS A/l W3B/eUeHUs Meau
13 HM3KOCOPTHOM CBeXKea0OBbITOM PYIbl:
apobrnenrie — HOPMUPOBAHUE Kyurd —
OakTepua/ibHOE BhIlIe/IauMBaHue PYIbl C
coaepxanveM okorno 1 % Meayn — wus-
BrleyeHre Meau 1o TexHonorun SX-EW.
[TpousBoanTe/IBHOCTh MPEATIPUATHS CO-
ctaBasna 14 ThIC. T KaTOAHOM Mead B
roa [2].Bmecte ¢ TeM, Kak yKasbIBas1ioCh
paHbilie, 3PPeKTUBHOE IPUMEHeHHe
OMOXVMMUYECKOTO MeToda MHTeHCUdU-
KallMK TIpoLiecca BhIllle/IayMBaHUs Mesl-
HO-KO/MYelaHHbIX pPYa B K/IMMAaTHUeCKHX
ycoBusIX Ypana satpymHeHo. KyibTty-

BUpOBaHWe OakTepuil TpebyeT roaaep-
KaHMA  OITHMA/IbHBEIX — TeMIlepatyp |
KOH/MLIMI T10 BrIaxXHOCTH. B nureparype
MpYBeieHbl AaHHbIe O BO3MOXKHOCTH UC-
I0/1b30BaHNs BaKTEPH B CYPOBBIX K/IM-
MaTHUeCKHX YC/IOBUSX ceBepa [6], oaHa-
KO [0 HacTosflllero BpeMeHH JAaHHas
TeXHO/IOTUsI He Halll/la IIUPOKOro ITpak-
THUYECKOrO MPUMEHEeHHs.

OrbIT NMpHIMEHeHHsl MeTOAOB WHTEH-
cudUKalMKU TIPOLIECCOB  Bhlllle/iauunBa-
HUYS TIPUPOAHOTO M TEXHOTEeHHOIrO Chl-
pbfl  CBUIETENBCTBYET, 4YTO Hauboree
3¢ PeKTUBHbBIM MeTOAOM HWHTeHCHU(HU-
KallMW SBASAETCH KOMIVICKCHBIN, Ipesa-
IO/IaralouInil BEIOOP, C YUeTOM CIIeLy-
KM TepepabaThiBa€MOro ChIpbsi, CO-
YyeTaHUs] XMMUUYECKOTro, OHOXHUMMHUECKO-
ro, (PU3MKO-XUMHUECKOTO U (PHU3HKO-
TeXHUYECKOro CrocOOOB.
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