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JlanHas MoHorpadius nocefieHa paccMOTpeHIio oHoll {3 Haibollee BaXHbIX
npobniem cospemetiniofl 10R0TOAO0OBIBaOLElT ITPOMBILIIIEHHOCTH - HM3BICYEHHIO 30-
noTa it cepebpa 113 TPYAHOOGOTraTHMBIX (YTOPHBIX) PYA.

B 1-M ToMe naercs ofiiee npeacrapieniie o6 ynopHaIX 3000ThIX 1t cepebpsiHbIX
pyAax xak ocoBoll kaTeropi MITHEPalibiOro chIpbsi. PaccMoTpeHbl QCHOBHBIE (ak-
TOPBI, ONpenensioullle TEXHOIOTHYEeCKYIO YITOpHOCTs pyA. [Ipisenena knaccidlika-
UtIsl YIOPHBIX DY B METOZXIIKA 11X IKCNPECCHOIT TeXHONOTIYeckoii oueHkil. [13noxe-
HbI 113YYHO-NIPUKJITAAHBIC OCHOBbI TEXHOJOTHII H3BJIEYEHII TOHK OBK P a I 11 € H-
H O I 0 3onoTa It cepebpa H3 MUIPHTHLIX, MbILILIKOBO-MMIPHTIILIX, (EpPPO30IOTHIX
(“xeneznan wnana’”), CKOPOAUTOBLIX, MAPraHUOBHCTLIX H NOJNMETa/UTHYecKHX PYA,
OB6cyxIeHbl COCTOSHIIE 11 MEPCMEKTHBBI Pa3BITHSA TPaMIiLIIOHHLIX (TOHKOe H3MelNb-
yeHie. (rotais, obXir, niaBka), a Takke HOBbIX TEXHOJNOTIYeCKHX NPOLEeCccOoB
BCKPHITHSA 1 KOHLIEHTPIIPOBAHIIS TOHKOBKpaNIeHHOro 3oyota {(cepebpa), B TOM ulic-
n€ ¢ NPIHMEHIEM METONOB THAPOXHMIYECKOro, 8BTOKNABHOTO M OakTepiajlbHOro
BoiienayiBanls. Ocoboe BHIMAHIIE yAENIEeHO BOMPOCaM KOMIMIEKCHOrO HCMOJbL30-
BaHIls 30JIOTOPYAHOrO ChIPbs {I PellteHHIo 3KONOTHYecKHX npobieM, CBA3AHHLIX C
nepepaboTkoii 3ooTo- 11 cepebpocofepX)allilix pPyA CIOXHOIO BEUIECTBEHHOTO CO-
craBa.

Kurira npegsasHayeHa [UIs HIHXEHePHO-TeXHITYEeCKIIX 1 HayyHhiX paGOTHIIKOB, a
TaKXe CTYAEHTOB, creliamizupyoulixess B obnacru oboraienis 11 MeTalypri-
yeckoil nepepaboTKIl 30NIOTOPYAHOTO ChIPbA.
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[Ipobiema wu3BAEYEHHA ONATOpPOJHLIX METAUIOB H3 TEXHOJIOTHYECKH
YIIOPHBIX PV H KOIIEHTPATOB, HEe noiaaruxcs obpaboTke npocThIMH
(oBmenpHHATEIMH B NMPOMBIIIEHHOIT MpaKTHKE) METOHaMH, ABJISETCS 000§
13 Hanbolee BaxHLIX B LUBETHOH MeTamtyprun, Ocoboe 3HauUEeHHE OHa MpH-
obperaer g Poccun u ctpand CHI, rpe exeromxo nepepabathiBaroTcs
MHILTHOHBLI TOHH YTIOPHBIX 30JI0TO- H cepebpocolepxatuuX pyJ H NpoH3Ro-
JIATCSE MHOTHE ThiCAYH TOHH (pI0TAaLHOHHLIX KOHIEHTPaTOB, pea3alHs
KOTOPbIX CBA3aHA CO 3HAYHTEILHLIMH TPYIHOCTIMHU. AKTYambHOCTL JaHHO¥
npobieMbl cTaHOBHTCA emie Oonee ouyeBHIHOH B CBA3H C IUTAHOMEPHLIM
YXYMIEeHHEM Ka4yecTBa nepepabaThiBaeMoro 30J0TOPYAHOIO Chipbs, BOBIIE-
YCHHEM B IKCIUIYaTAalHIO HOBLIX KPYMHbLIX MECTOPOXKACHHI YITOPHBIX Py, a
TaKXe PEe3KO BO3POCIIHMH B NOCIETHHE rodbl TpeboBaHHAMH K KOMITIEKc-
HOCTH HCITONL30BAHHSA ChIPLA H OXPaHEe OKPYXAKWIEH cpembl. ITH Tpebona-
HUSL TIpHOOpETAarnT 0cO0YI0 OCTPOTY B ciry4ae nepepaboTKi MMEHHO Yrop-
HBIX PYJ H KOHUEHTPATOB, XapaKTepH3YIOUHIXCH, KaK MPAaBHIIO, CIIOXHLIM
BELIECTBEHHLIM COCTAaBOM.,

B pemeHnn npobaeMb! YIOPHBIX Py 3070Ta B cepebpa B HacTodinee
BpEMSA yyacTBver Ooiabluasi TPYMna crelMayH3upoBaHHbBIX 114 YYHBIX LIEHT-
POB MPAaKTHYECKH BO BCEX CTPaHaX MHpA, ABBHOULXCE MPOHIBOHTEISIMH
OIaropodHLIX MeTaUutoB U3 pymioro cuipbd (FOAP, CLUIA, bpaswmisg, Ka-
Haga, ABcrpams, Poccus, Yibexucran, Kazaxcran, Snonus, 3um6abse,
Kuraii 1 ap.).

B Poccuiickoii @enepaumn Haubomsmmii 06beM Heenenopasnii B obiac-
TH MePepaboTKH YMOPHLIX 30JI0TBIX H cepedpalbIX pyA nMpoBeHeH B HHCTH-
ryre “Uprupemver”, mmiTenbHbie Fo/bl BLIITOIHABIIET O (PYHKIIHH FOJOBHOI
HAYYHO-HCCIEN0BATEILCKON Opraiu3ali Mo 30J0TolobnIBatoMmeEli mnpo-
MBIIUICHHOCTH B cHCcTeMe uBeTHoil Metawryprun CCCP. Miorue n3 sTHX
MCCIIEAOBAHMI BLIMOJIHEHDBI MPH JIHYHOM YHacTHH H [MOX PYKOBOJCTBOM aB-
ropa, 3saHHMaloierocs gaHaoi npobnaemoii ¢ 1955 roja.

AHaJM3 Pe3yIbTATOBR MPOBSASHHLIX HCCAedoBaHHIT (KOTOPBIMH OXBaye-
Hbl MPAKTHYECKH BCE H3BECTHLIE B MIDPE PAa3HOBHIHOCTH 30I0TOPYIHOIO
CLbIPbA), COMOCTABIEHHE HX € MPOMBIIUIEHHBIM OMLITOM H3IBICYEHHS 30710Ta
H cepebpa M3 PYA CIOXXHOIO BEUIECTBEHHOrO COCTABa NMPHBEIM asTopa K
BBLIBOJIY O LIENECO0OPa3HOCTH BbIIENEHHS YMOPHLIX 30J0TO- W cepebpoco-
JepKallix PYI B OTAEMbHYIO KaTEropHIO MHHEPAIbHOIO Chipbs 1 BhipaboT-
KM HaydyHo 000CHOBAHHBIX XpHTEPHEB U181 BhiOOpa palHoHAaILHON TEXHO-
JOTHHM MX nepepaboTki. DTa HIes Hallla cOOTBETCTRYIOUIEE OTPAaXeHHe B
NOAroToBNEHHBLIX MprupenMeroM M BBIMYIUEHHLIX IEHTPabHBIMI K3/~
TEXLCTBAMH CTpaHbl Monorpaduax: “Hisnedenre 3010Ta H3 YIOPHBIX pYd H
xoHuenTpator” (M.: Hegpa, 1968), “PaitnonamHoe Hcnoab3oBaHHE cepe-
opocogepxaumx pya” (M.: Heapa, 1973), “Texnuxa v TeXHoIorusg Hipie-
YeHMA 307I0Ta U3 pya 3a pybexom” (M.: Merammyprus, 1973).



YKa3zaHunie Momnorpadi M cerogHs He YTPaTIHUD cBoeH 3HAYHMOCTH H
HIHPOKO HCNOIL3YITCH pabOTHHKAMH NPOMBIUIIEHHOCTH H HAayKH B MpaK-
THYECKHX NeysaX. Oanako 3a nepuom, npoueuuHi ¢ MOMEHTa BbIX0JA B CBET
3THX NYOIMKAINH, MOSBHIIOCH MITOTO MIIopMaLIH, CBHIACTENLCTBYIOME O
3JHAYHTCILHOM rporpecce B 06IaCTU TEOPHH M MPAaKTHKH MCMOJb30BaHHA
NpoLECCOB HIBIEYEHIA 3010TAa M cepebpa H3 ynopHOro chIpbs, 06HEMbI KO-
TOPOro B MHDPE CYIECTBEHHO BO3IPOCIM, @ YHCIO TEXHOIOTHYECKHX pa3Ho-
BH/THOCTEH YBETHYIIIOCH.,

B nocnemHue rojml paspaboTannl M BHE/IPAIOTCS B MPOMBLIIIEHHOCTD
HOBBIE TEXHOJOTHYeCKHE Mpoliecchl, TakHe KaK THIPOXHMMHYECKOoe, aBTO-
KJaBHOE H bakTepHaTbHOE BCKPBLITHE 30JIGTOCONEPXALIHX CYIb(HIHLIX PV
M KOHIEHTPAaTOB; fHeclMaHrIHble crocobbl T'HApOMETaITypriHyeckoro Hi-
BIEYCHHA 130JI0Ta M cepebpa; opuHrHHambible W 3ddexkTHBHBIE crMocobb!
OYHCTKI MIPOMbILIIEHHBIX CTOYHBIX BOJ M ra3oB oT TOKCHYHBIX KOMIOHEH-
ToB. CO3aH PII KOHCTPYKLHMIT HOBOIO TEXHOJIOTHYECKOTo 060pymoBaHHs,
npeaHa3HayeHHoro g W3BJIedeHHs OJ1aropobIX METaJUIoB H3 YIOPHOTO
ChIPhA.

3HAUHTETBHO YCOBEPINEHCTROBAHBI H TpPaJHUHOHHBIE crocobLl Merar-
TYPrudcckoii nepepadboTkH YNOPHLIX 30J0TOCOMACPKAMMX PYA H KOHLIEHT-
PaTOB: OKHCIMTENHHLI 06XHT, cCOPOLMOHHOE IIHAHHPOBAHHE, palIMyIibic
BADHAHTD! TNTABKH W Op.

B 9Toil cBs3m npusHaHa wenecoobpasHoif MOIroToBKa HOBOTO MOHO-
rpaguyeckoro M3NaHH4, NOCBAIlEHHOro mipobaeMe nepepaboTkH YIMOPHDLIX
30IIOTBIX U CEPEOPANLIX PYA, B KOoTopoii Hauum 6L HcuepnniBaloulce oTpa-
KEHIME BCE HIBECTHLIE Ha JaHHLIT MOMEHT criocoObl HIBIIEHEHHA 30/10Ta H
cepebpa, a TAKXKE COMYTCTBYIOIHX MM JPYTHX NEHHBIX KOMITOHEHTOB M3
JAHHOUO BHAd MHUHEPAILHOTO ChIpPhI.

Pa6oTbl Hax Honoit MmoHorpadgueil 6num Hayatel B 1992 r. npu ¢ruran-
COBO¥ moauepxKe [oCyIapCTBEHOTO HAaYYIIO-TCXHHYECKOro LeHTpa Nnpo-
MBIIIIEHHOCTH No Jlobriye U 0bpaboTke aiMa30B H AparoLeHHLIX METAITIOB
(HTL “Amassonotonporpecc”, B.M.ITommok, H.K.Kommoropos).

C 1995 r. B cBa3H ¢ mpexpaineHneM gestenbHocth HTLL Bce padorsl,
CBA3AHHLIC C MOArOTOBKON H HiNaleM MoHorpaQHH, BLIMOTHIIHCL 34 CYeT
cOOCTBENHBIX CPEACTB aKUHOHepHoro obiectra “HUprupemmer”.

Monorpadus npeacrasiena 2-X TOMax H COCTOHT M3 T P € X OCHOBHBIX
yacreii.

[Tepsas 9acTh HOCUT B OCHOBHOM MeETOJ0MOrHYecKHiT xapakTep. Ee
rlapHoe HazHadeHHe - JaTh oO6luee NpeacTaBiclie O TEXHOJIOIHYECKH
YIMOPHLIX pyAax 3050Ta M cepebpa kak oco6oii KaTeropHu MHIEPAILIHOro
cbipbd. B 1aHHOM pasnene copMymHpPOBaHEI OCHOBHBIE MTPU3HAKH H KPHTE-
PHH TEXHOIOTHYECKOH YIOPHOCTH 30JIOTHIX M CepebpAHBIX PYI, Npe/ICTaB-
JTeHa HayYyHo 060CHOBaHHAS CHCTEMA KIIACCH(HKALIMN YIIOPHBIX DY, Npen-
TIOKEHA METOIMKA 3KCMNPECCHOH TEXHOJIOrHYecKoil OUEHKH 30JI0TO- H cepe-
bpocomepxammx pya. MaTepuanmnl 3TOi 4acTit MouorpadHi Halm cooT-
BETCTBYIOMIEE OTPAXKeHHE B paHee n3gaHHbix HMprupemmerom “Mertojpiye-
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CKHX PEKOMEHAALMAX MO0 THMNH3aUHH pYX, TeXHOIOrHYecKoMYy orpobona-
HHIO M KapTHPOBAHMIO KOPEHHbIX MeECTopoXxIeHHH 3omoTa” (Mpxyrek:
OAO “Uprupemmer”, 1997).

Bo BT opoii wacth MOHOIpadQHH H3NMOXEHB! HAYYHO-TIPHKIIATHbIC
OCHOBbI TEXHOJOTHI H3BJIEYCHHS 3010Ta, cepebpa M COMyTCTBYIOLUHMX MM
JAPYTUX LEHHBIX KOMITOHEHTOB M3 YTIOPHBLIX M KOMIUIEKCHBIX pyx. PaccMoT-
peHbl OCHOBHbIE MPHHLIATIbI H3BJICYECHUS TOHKOBKPAMNIEHHOT O
30JI0Ta U cepebpa U3 XBapUEBbIX, CYTLPUIHBIX (B TOM 4YHCIIE MBIIIbLAKOBO-
NUPHTHbIX) H OKHUCIEHHBIX PYA € HCMOML30BaHHEM METOJI0B MEXAaHHYECKOTO
(TOHKHE ¥ CBEPXTOHKHI MOMOI), THAPOXHMHYECKOTO (BLIETIa4HBaHHE) H
TepMOoXHUMHYecKoTo (00XUr) BCKPBITHS 30JI0TO- M cepedpocodepKauiux
MHHepanoB. CyluecTBeHHOe BHUMaHHE NMPH 3TOM YIENEHO BO3MOXHOCTSIM
nepepaboTKu pyd ZAHHOTO THITA MO OHOTHJIP OMETAILTYPrHYECKOH TEXHOJIO0-
THH C NPUMEHEHNEM cepy- K XeJIe300KHCmonmX 6axtepuii. Hapsamy ¢ rua-
POMETALTYPTHYECKHMH, OTNMCAHbLI TAKXE H MHPOMETAJULYPTHYECKHE METO LI
H3BJIEYEHHS 30710Ta U cepebpa U3 ynopHbIX pyA (KOHLEHTPATOB): MUIaBKa C
MEIb-, CBHHEL-, CYPbMY- H JKXEIIE30COHEPXKAIlMMH KOIUIEKTopaMH, Oeckoll-
JIEKTOpHAs TIaBKa 60raThIX KOHUEHTPAaTOB Ha MeTanr Jlope, BLICOKOTEM-
nepaTypHOE XIOPHPOBaHWE (XIopHHmoBo3roHka). OTIENLHLIM pa3IeIoOM
MpeAcTaBlIeHLI Hay9HO 060CHOBAHHbIE pEKOMEHIALHH No nepepaboTke M e-
OUCTBLIX, CYPbMAHUCTBIX, TUHPPOTHHCOTED X alHX,
TENNYPHCTH X, TTHHUCTHBIX H YTIHCTBIX PV 30]0Ta H ce-
pebpa, OTHOCAIHXCS K KaTEropHMH TEXHOJIOTHYECKH YIOPHBIX H OJb3YIO-
IMXCS JOCTaTOYHO IIHPOKHM paclpocTpaHeHHeM B NPHPOE.

TIpi onHCAHHMH PEKOMEHIYEMBIX TEXHOIIOTHYECKHX CXeM H3BJIEYEHHA 30-
10Ta i cepebpa MpoaHamI3HPOBAHbI BO3MOXHOCTH HCIONL3OBAHUA B LIMKIIE
06paboTki  YMOpPHLIX PYA oTnepaldii  Mexarmmdeckoro oborauteHHs
(rpaBuTawyis, guotauus u 1ap.). ITokazaHnl Haubolee 3(pPeKTHBHBIE code-
TaHHA YKa3aHHbBIX OTIEPAaLHii ¢ THAPO- H NMHPOMETAJUTYPTHYECKHMH MIpouec-
caMH IUTS XaXIOoil U3 BblIeneHHbIX (B 1-H yacTH MOHOEPa() ) pasHOBHIHO-
cTel YNOpHOro 30M0TOPYIHOTO ChIphbS. PacCMOTPEHB! OCHOBHBIE NMYTH pe-
HIeHHS 3KOoJIOTHYecKHX mnpobiemM, CBA3aHHBIX € BIHSHIEM OTXOIOB MpoO-
MBILIZIEHHOT0 NMPOM3BOICTBA Ha OKPYXAIOIYIO cpely. MilyueHnr ycilopHs H
onpeneneHbl MEPCneKTHBbLl NMPHMEHEHHS K YMNOPHBIM pyIaM TEXHOIOTHH
THOKapOaMHIHOTO BBIETAYHBAHHA B KAYECTBE al>TEPHATHBLI 1IMaHHCTO-
MY TIpoLeccy.

B rperseit (3axmovuremploii) yacTH MoHorpaguH obobimeHa HH-
(opMaLiis o NPOMBIIIEHHOF MpaKTHKe nepepaboTki YNOpHBIX PYI 30J10Ta
M cepebpa, OTHOCAIHXCA K Pa’ziIMYHbIM TEXHOJNOTHYECKUM KAaTErOpHIM.
Onticana paboTta 6onee 70 npemmnpuaTHii w3 16 cTpaH, IBISIONHXCA OCHOB-
HBIMH TIPOH3BOIHMTENIMH OIIAaTrOPOIHBIX METAJUIOB B MHDPE, B TOM 4YHCIE H
HEKOTOPBIX HaHbomee HHTEPECHBIX POCCHICKHX 30J0TOM3BICKATEMLHLIX
habpHk.

Jns mydmiero BOCNIpHSTHS MaTepHana B TaOIDMYHBIX MPHIOXKEHHIX X
MOHOTpahHM MpelcTaBlIeHa XapaKTEePHCTHKa OCHOBHBLIX MHHEpaIoB, obyc-
JIABIIBAIOMIHX TEXHOIOTHYECKYIO YIIOPHOCTHL 30MOTOPYIHOTO ChIpbS, NPH-
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BEICH an(aBUTHBIN yKasaTenb NMpeanpHATHIH Mo nepepaboTKe YNMOpHbIX H
KOMITJIEKCHBIX PYI 30J70Ta U cepebpa, a Takke yKalaTellb MECTOPOXIEHHH,
Ha KOTODbIE MMEIOTCA CCBUIKH B TEKCTE C pe3yibTaTaMH 3KCIIEPUMEHTATD -
HbIX HCCIIEN0Ba HHIA.

B npouecce cozmanHus XHUrH npopatoraHo Gompmoe yucnao uHdpopma-
IIMOHHBIX MCTOYHMKOB: cTaTeil, MoHorpaguii, oTyeToB o HMUP, nowranos,
NaTeHTOB M T.J., OCYHIECTBJIEH MEPEBO Ha PYCCKUH A3bIK psama Haubonee
HHTEPECHRIX 3apybexHbIx nybmxauumi no npobaeMe oboraueHHs U MeTam-
JIypruyeckoi nepepaboTky YIIOPHBIX 30MOTHIX H cepefpanbIXx pya (KOHUEH-
TpaToB). OTpakeHHeM 3TOHM wacTH paboThl gBIsSeTCs MpwiIaraeMblii 6H-
bmiorpaduyeckHii nepedyeHn, BKIoYawIUHH 879 muTepaTypPHBIX MCTOYHIH-
KOB, B ToM 4Ypcie 500 MHoCTpaHHbIX.

[Ipu noaroroske MoHorpadHi aBTop cTapascs no BO3MOXHOCTH MOJHee
OTPAa3HTh B HEH BKIAJ OTEYECTBEHHOI OTPaACIeBOH HayKH H B YaCTHOCTH -
uHeTuTyTa “Upripemmer” B penieHne Mpo6eMbl HIBIEYEHHS 30710Ta M Ce-
pebpa H3 yrnopHore celpbia. B cHily M3BECTHBIX MPUYIH MHOTHE M3 HMEFO-
IUHXCH B CTpaHe HayYHBIX M MpakTHYeCKUX pa3paboTok B JaHHOH obnacTH
LM TenbHbIE FOMIb]l HE MOJIYYaiIM COOTBETCTBYIOUIEr0 OCBEIIEHNS B OTKPHITOI
neyaTH. Mexmy TeM, rMo uenoMy pary no3MuMiA oTeYecTBEHHAs OTpaclcBas
Hayka Mo 30JJ0TY H cepebpy He TOIbKO COOTBETCTBYET MEXIYHAPOIHBIM
CTAHAAaPTAaM, HO H B H3BECTHOII Mepe MpeBoCXOmHT 3apy6eXHbIil ypOBEHb.
IIpumepoM, B 9acTHOCTH, MOTLYT CIYXHTH MpOBelcHHbIe B Mprupemmere
TEOPETHYECKIE H MPUKIATHLIC HCCIECAOBAHHMA [0 H3YYCHHIO TPOLIECCOB
OKHCIIHNTEILHOT0 06XHra H 6aKTepHanbHOro BCKPHITHS CYIL(HAHBIX 30JI0-
TOCONEPKAUIMX KOHUEHTPATOB; THOKapBaMHUIHOIO BhINETaYHBAHHA 30JI0Ta
1 cepebpa H3 TPYAHOUHMAHHPYEMBIX PYI; BHICOKOTEMNEPATYPHOTO XJIOPHPO-
BaHHH, HOHOOOMEHHOI TEXHOJIOIHH I T.JI. 3aCIyXHBAIOT OBITHL OTMEYEHHbI-
MH II paboTbl HHCTHTYTA B 06JI2CTH KOMITIEKCHOTO HCMOL30BAHNS 30JI0TO-
CYPLMSAHBIX, 30JI0TO-CEPEOPAHLIX M cobCcTBEHIIO cepebpsaHbix pyn (cepHHC-
ThIX, MApraHUOBHCTLIX H [p.), CrocOOCTBOBABUWE CO3MaHHIO B CTpaHe
NMPAKTHYECKH HOBLIX I PoCcHH NpoMBIILITEHHBIX MPOH3BOLCTB.

Kpome MprupemmMera B npoBeleHHH HAaYUHLIX H MPHKIATHBIX HCCIETo-
BAHM 110 YITOPHBIM pyIaM 30JI0Ta H cepebpa NpHHIIMaNa ydacTHe Lelad
rpynna apyrux orpaciessix HHUU, a taxxe pax uncrnryrop AH CCCP,
BLICIDHX YYeOHBIX 3aBeICHHI H MPOMBIUNICHHBIX MPeaNIPHITHE 0TeYeCTBEH-
HoOI1 11BeTHOH MeTamtypriu. [ToaTomy ommcative pe3yIbTaTOB ITHX HCCIIE-
IOBAHHMIT B paMKaX JaHHOT0 MOHorpagHueckoro H3JalHs No3BOIAET MOJry-
YHThH HOCTATOYHO YeTKOE M O0OBLEKTHBHOE NMPEICTABICHHE O COBPEMEHHOM
cocTosHuN pabor no npobiaeMe yrnopHeix pya B Poccuiickoit demepaurin B
[IETOM, COMOCTaBHThL HX YPOBEHb C HOCTHIXXEHHAMH MHPOBOH 30JI0TOXOOBI-
BAIOLIEH NPOMBINUIEHHOCTH, a TAKXe ONPEJICIIHThL BO3IMOXKHbIE HAMP aBJIEHIA
COTPYIHHYECTBA MEXIY COOTBETCTBYIOIMMH HAYYHBIMH OPraHH3ALMAMI H
npemnpHaTHIMH Poccit B JXpYrHX ¢TpaH, NPOH3BOAALMX IParoucHHbIE
METalNbl,

ABToOD BhIpaxaer rIybokyio 6raroxapHocTh CBOMM koiuUteraM rmo pabo-
Te: KaHmigaTaM Hayk dementbeBy B.E., XKyukosy H.A., Mymiopy B.M.,
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[Manyenko A.®., Tlynummo A.A., Pefimronbay b.M., Cemenosoit J1.IT.,
CwmarynoBy B.H., Xmempuuixoit O.[1., Xpamuerko C.HM.; HayqHBIM COTPYI-
HITKAM AHMCHUMOBO#H A.A., Bacumcosoii H.A., Tmortomoii 3.U.,
Mruatbepoii K.JI.| u apyruM crieumammictaM uicraryra “Mprupemmer”,
YY4acTBOBaBIIMM B NMPOBEICHUH METOMOJIOrHYECKUX, TEOPETHYECKHX U TIPH-
KIIAJXHBIX HMCCIENOBAHMIH, PE3yIbTaThl KOTOPLIX HCMONL3IOBAHLI B COOTBET-
CTBYIOLIMX pa3zelnaX KHUITU. ABTOpP BecbMa MPUIHATENEH COTPYITHUKAM
HUndopMatimoHHo-atiamuTHyeckoro 1eHTpa Mprupemmera (I.M.KoctuHa,
T.b.benosa, T.A.Cokonosa, E.H.MBkuna, H.M.Beimxopa, B.M.Tlynxuna),
NPHHUMAaBIIHMM aKTHBHOE YYacTHE B MOMCKE U NepBHYHOI 06paboTke Heob-
XOJHMBIX HHOPMaIIHOHHBIX MaTEPHATIOB.

Ocobag ponb B MOATOTOBKE W M3MaHHUM KHHIH NMpHHaUIexHT HayuyHo-
rexHuyeckoMy Cosery (npemcenatems B.E.[lementheB) n CoBeTy mMpexTo-
pos OAO “UprupemMer” (npencematems C.B.BamixoB), xoTopble oka3bi-
BAJH MMOCTOSHHYIO NOJUIEPXKY aBTOpY npH paboTe Hag MOHorpa dueii.




YJACTDh IHMEPBAHA

OBIUAS XAPAKTEPHCTUKA YITIOPHBIX 30J0ThIX U
CEPEBPSHBIX PYI KAK OCOBOU KATEIOPHUMA
MHHEPAJBHOT O ChIPhL S

BBoaHLIE MOTOXEHUS

3HageHHe 6I1aropoIHbIX METAJUIOB, M MPEXIIC BCETO - 30JI0Td, B YCIIOBHSX
COBPEMEHHOT0 NPOMBIULIEHHOrO0 NMPOH3BOACTBE Ype3RbIWaiiHo Bemmko. 06
3TOM, B 9aCTHOCTH, CBUIETEILCTBYET TOT ¢akT, yTo B oblueil cToMMOCTH
TOBAPHOH MPOMYKLMH, N06biBacMOi M3 MHHEPAMLbHOIO ChIPbS, 30JI0TO 3a-
HUMAET TMOYETHOE 5-€ MECTO, YCTYIas o 3TOMY MOKa3aTelo JTHilb HedTH,
APHPOITHOMY ra3y, YriIo H XeIe3HbIM pyJaM H 3HaYHTENIhHO ofnepexas Ipy-
rHe BETHBIC METAIUILI M anMa3sl [1].

Bnaropaps cBonM QH3NKO-XHMHYECKHM CBORCTBAM M COCOGHOCTH K MHIPalHH
30JI0TO AOCTATOYHO LUHPOKO PACMIPOCTPAHEHO B MIPHPOIE: OHO NPHCYTCTBYET KaK B
mmrocdepe (3eMHas Kopa, MAHTHA 3eMJI), TaKk H B ruapocdepe (Mopckas Bojaa) H
Gnocepe (pacturensusiit Mup). IIpakTHYecKH HeHcuepnaeMbIM HCTOUYHHMKOM fnep-
BHYHOT'O 30J10Ta ABNSIOTCH BOJAbI MHPOBOTO OKeaHa (MHHepai3oBaHHas 4acTb THJ-
pocdepsl), xpansine B cebe MHIUIIOKHL TOHH Merasuta. I1o MMelotMest CTATHCTH-
YECKNM CBEIEHIAM CpefiHAA KOHUEHTPAUHs 30JIoTa B MOPCKOH BoJe OUEeHHBaercs
BeJIYNHOIT 5 Mr/M3, moctiras B OTHeNbHbIX yuyacTkax (npnGpexusie Boasi CLIA,
Anounu 1 apyrix crpau) 10-20 i maxe 60 Mr/M3, DTO MOCHYXIINO OCHOBAHHEM JUIfA
NOCTAHOBKII LIHPOKHX 1ICCAENOBAHNA MO NI3YUeHITIo reHesnca it Tonorpadiuu pacapo-
CTPAHEHHst 30JI0Ta@ B MOPCKOI1 BOE It M3bICKAHHIO MPOMBILUTIEHHBIX ¢rlocoBoB ero
13BeyeHnsi. MoXHO MPEeANONOXHTL, 4TO yXe B meppoil monoBuHe XXI Beka uc-
MOJbL30BaHIIE BOMI MIIPOBOT'O OKE€aHA ¢ LiENbIO 1I3BJIEHEHIIsI 30J10Ta MONYYIIT, HAKOHel,
MPaKTHYECKOE Pa3BHTHE. A 10 3TOI'0 BPEMEHH OCHOBHBIM I (PaKTHYECKH €AHHCTBEH-
HbIM CbIPbEBbIM IICTOYHHKOM MOJIYHYEHHS 30/10Ta (TaK Xe, kKak I cepebpa) ocraroTres
P Y X bl JUICIOUNPYIOIUHXCA B 3¢MHOIl KOpE KOPEHHbIX I POCCHIMTHBIX MECTOPOXIe-
i,

Cpemiee comepkaHHe 3050Ta B 3¢MHOI Kope (KJIapK 30JI0Ta) COCTaBIsICT
1-10-6 % (10 mr/t). ITpoMbIIIeHbIE 3am1achl 30JI0TA B 1EIPaXx OLEIIHBAOTCA
BEMYHHOI nopagka 60 Tbic. TOMH, YTO MpPH CYMECTBYIONIMX MacmTabax
30J10To06b19H (0K0JI0 2 THIC. TOHH 30JI0TA B T0/t) 06ecreYHBaeT 30I0TOHO-
OBIBAYOIYX0 TMPOMBIIIEHHOCTh chipheM B Tewenne 30 mer. TlpnBeneHHas
Beille HM$pa (3amackl) ABISETCH B JOCTATOYHOI CTENeHH YCIOBHOM, T.K.
YYHTBIBACT TOMbKO 3amachl PyJ ¢ MPOMBILIICHHbIM COIEpXaHHEM 30JI0Ta (HE
MeHee 2 /T B KopeHHbIX pyaax ¥ 50 Mr/M3 - B nieckax pocchIMHbIX MECTOPOX-
AeHui [2]) b onupaercs Ha TaHHbIC YK€ BHIMOIHCHHBIX I'€0JIOT0pa3BEIOYHBIX
paboT, KOTOPBLIMH OXBAaYeHBI NIAJICKO HE BCE NMOTEHLHANBHBIC MECTOPOXIIe-
HHA 30JI0Ta.
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OcHosHas Macca 30ii0Ta B MuHpe (80 % 3amacoB) npe/IcTaBieHd cod-
CIBEHHO 30JT0TBIMH PYAaMH KOPEHHbIX MECTOPOXIEeHHH; 18 % npHxomircs
Ha 30J10TOCO/IEPKAIIHE PYIbl UBETHBIX METAJUIOB (30JI0TO B KOTOPBIX HIPAET
POJL MOMYTHOTO [EHII0r0 KOMMOHEHTa) M 2 % - 11a PYILI POCCHITUBIX MeC-
ropoxaenuii (necku). Jng Poccufickoit ®Deaeparuy i idpnl cooTBeT-
CTBEHHO COCTABIAOT 65, 8 u 27 %. B cBA3m ¢ 6omee unrencuBioii otpaboT-

KOH pocchineil, J0II9 3aMacoB 307I0Ta B KOPEHILIX Py/laX ¢ KaXIbIM ToJA0M
HEVKTOWHO RoMaAcTaeT (IcofeHIin A Tra YyanawTenun TN  nTAUArTRALILIATT
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































