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IPY KYYHOM BBIIIEIaIMBAaHUN PA3INYHBIX METAIIOB U3 py.. Llespio HacToAIIero n300peTeHUs ABISIETCS
MOBbINIeHNE 3(PEKTUBHOCTH BBIIIEIAYMBAHMS 32 CUCT MIPEIOTBPAIIECHHS 00pa30BaHNs HWIIN pa3pyLICHUs
aHTU(UIBTPAIIMOHHBIX cI0eB BHYTpH mtadens KB, a Takxe obecrieueHne BO3AEHCTBUSI HA HETPOHYTHIE
obmacty mrabens NpH NPOHHUKHOBEHHWHM TEXHOJIOTMYECKHX pAacTBOPOB B LEJSAX BOCCTAHOBICHUS
Wi o0ecreyeHns] ONTHMAalbHOW (QMIBTPaMOHHON CIIOCOOHOCTH MacCHBa BBILIETAYNBAEMBIX PYI
U OCBOOOXIEHMS JUI1 PacTBOPOB 30JI0Ta, 3aKIIOYEHHOTO B pyAax 30HBI KojbMmaTanuu. J{ias 3Toro
IPEeLyCMOTPEHO BBEICHNE B HUX CIIELHATIBHBIX YCTPONHCTB, IPEMMYIIIECTBEHHO B BHJIE POOOTOB-UEPBSIKOB
(Tak Ha3bIBAEMBIX "INIEKTPOHHBIX YepBEH, JEKTPHUUECKHX UYEepBEH, YMHBIX 4YepBEH Win IHM(POBBIX
yepBel'") WM MHBIX BUJOB MUHHMATIOPHBIX (OTBEYAIOIIMX TPEOOBAHMSIM) YCTPOMCTB, MpeIHa3HAUCHHBIX
Juis iepeaBrkeHns B mrabene KB, npenmymiecTBeHHO B MecTax oOpa3oBaHUs aHTU(HIBTPALIHOHHBIX
CJIOEB, ¢ 00pa30BaHMEM KaHAJIOB JI0 BOCCTAHOBJICHHUS UX ONITHMAJILHOM ITPOHNUIIAEMOCTH.
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Cnoco0 HHTeHCH(bHKaHHH KYYHOI'0 BBIIIC/IAYMBAHHA METAJLJIOB M3 DY

HM306peTeHne OTHOCHTCS K TOPHO-METALTY PridecKoii IPOMBINIIEHHOCTH B MOXET OBITH
UCIIOJIL30BAHO MPH KYYHOM BBILIEIAYMBaHUY Pa3IMYHBIX METAJUIOB U3 PYI.

I111poko U3BECTHBI CIOCOOBI KyuHoro Belmenaynsanus (KB), sxmovaromue apobienue
¥ OKOMKOBaHHe pybl, (opMHpoBaHUe 1ITabens pyAbl, II0a4dy BBIIIEIaYHBAIOLINX PACTBOPOB
yepe3s 3apaHee YCTAHOBIEHHBIE CHUCTEMbl OPOIICHHS, PACTBOPEHHE (BBIIECIAYHBAHUE)
METAJUIOB U JPSHUPOBAHME IIPOAYKTHBHOTO pacTBOpa.

HemocTaTox 3THX TPAJAUIHMOHHBIX CIIOCOOOB 3aKIIOYAETCS B YMCHBUICHHH CTENCHH
U3BJIEUEHHS II0JIE3HOTO KOMITOHEHTa (MeTalla) M3-3a CHU)KEHHMS 3HA4YEeHWH MoKasatesei
(GuIbTpaliy  BBILLIEIAYHBAIONINX PAacCTBOPOB C TEYEHHEM BPEMEHH, 32 CYET YIUIOTHCHHS
pyaHOro MaccuBa IpH (GopMupoBaHUM mTabens Oyipao3epamMu HIH IO JIPYyTrMM TOPHO-
TEXHOJIOTUYECKUM (aKTopaM, u3-3a 00pa3oBaHHsl BHYTpH IITabeas aHTH(UILTPaLMOHHBIX
CJIOEB WJIM MaJIONIPOHULIAEMBIX 30H.

HM3BecTeH Takxke crroco0 Ky4HOTO BBINIETAYHBaHUS MUHEPATbHOH MacChl, BKJIIOYArOIIMH
PYIOIMOATOTOBKY, JOpMHPOBAaHH € MaccuBa Tabesns U3 ApoOICHHOH pybl, BEILEIaYABaHHE
METAJUIOB TEXHOJIOTMYECKUMH PacTBOPAMH JI0 CHIDKEHHS Ka4eCTBAa NPOAYKTHBHBIX PACTBOPOB
HHKE YCTaHOBJIEHHOTO TEXHOJOTHYECKOro Ipejena, JOBBIIIeNauMBaHUEe MaccHBa mTabens
nyTeM OypeHUs CKBa)KHMH, pa3MELICHHS B HMX HHU3KOIUIOTHBIX B3PBIBYATHIX BEIICCTB C
HOCJIEAYIOLIMM B3pBIBAaHHEM 3apsiioB, COOp IMPOAYKTHBHBIX TEXHOJIOTHMYECKHX PAaCTBOPOB H
U3BIEYEHHE U3 HUX MoJie3HbIX KoMnonenToB [marent CCCP Nel168701, E21B 43/28, omy6i.
23.07.1985 r.)].

HemoctarkoM 53TOM HM3BECTHONW TEXHOJIOTHH SBJISETCS OTHOCHTEIBHO HEBBICOKHIA
k03 UIMEHT W3BIEYECHUS IIOJIE3HBIX KOMIIOHEHTOB, H3-32 HHU3KOH IIPOHHIAEMOCTH
HEKOTOPOM YacTH MaccCHBa ITabelsi, BCIEACTBHE NaTbHEHIIEro OBICTPOro 3aKylOpHBAHHS
(HaOyxaHus) €ro IIOPOBOrO IIPOCTPAHCTBA TIJIMHUCTHIMHM IBUIEBUIHBIMH YaCTHIIAMH U
IJJTaMaM#, B KOTOPBIX IIEPEOCAKAACTCSA U TepsAeTCs 3HauuMasi 4acTh METAJIJIOB.

Haubonee GIM3KMM IO TEXHHYECKOM CYIIHOCTH K MpeIIaraeMoMy crnoco0y Ky4HOTro
BHIIIEIAYNBAHUS METAUIOB W3 pyd, NOPUHATBIM 3a MPOTOTHI, SBJISIETCI KYy4HOE
BBIE/IAYMBAHME 30JI0TA, 3aKIoYaroleecss B OypeHMH CKBaXHH C ONPOOOBaHHEM
MHHEPATBLHOM MacChl, 10 pe3yJIbTaTaM KOTOPOr'o BBIACNSIOT 30HBI KOJIbMAaTalluH, 3aKauBaHUU
B HMX KOHIECHTPHPOBAHHBIX INEJIOYHO-IIHAHUIHBIX pabOouuX pacTBOPOB MO JaBICHUEM, C
B3pbIBaHMEM 3apsAnoB BB paHee pa3MenieHHBIX B CKBa)XXKMHAX B aMmIlyjJax C BOJAOH M B
JIOBBIIICIAYMBAHUMA TOPHOPYIHON MaccChl IIYTEM €ro OpOIIECHHUS CIabOKOHUEHTPHPOBAHHBIM
[MAaHUIHBIM pacTBOpoM [maTeHT PO «Crnoco6 KydHOro BBIIETAUYUBAHUS 30J10TA U3 PyA», Ne
2557024, omy6:1. 10.06.2015 r.].

HenocraTrkoM HaHHON TEXHOJIOTHH SBISETCA HU3KOE BOCCTAaHOBICHHE 3HA4YEHHUH
IPOCaYMBAEMOCTH PacCTBOPOB B mTabene pyzsl, H3-3a HEBO3MOXKHOCTH TOYHOTO OIPEAEITICHUS
MECTOPACIOJIOXKEHNS M  MOLIHOCTH M&IONPOHULIAEMBIX  KOJbMAaTHPYIOIIMX  CIOEB,
JanpHelmee OBICTpOe yXyAIIEHHEe 3HAYEHUH IIPOCAYHMBAEMOCTH, a TAKXKe 3KOHOMHYECKas
HelleJIeco00pa3HOCTh MPaKTHIECKOTO IPUMEHEHUS TaKoi TEXHOJIOTHH M3-3a BBICOKHX 3aTpar
HA MOHTA@XHO-JEMOHTaXHBIX pabOT KacaTelbHO OPOCHUTEIBHOH CHCTEMBI, a TaKXKe
JIOPOrOBH3HEI OypeHHUsi HEOOX0JUMOTO KOJINYECTBA CKBAXXHUH ¢ 0TOOpOM ITpos, 0COGEHHO NpH



COOPY)KEHMH MHOTOSTAXHBIX IuTabeneii OONBLION BHICOTHI, MOKpHIBAIOIIME OOINbIINE
TUIOIIA M.

Antudunstpanuonnsie ciod B mrabene KB obpasyiorcs B pesyibraTe NpOTEKaHUA
TIPOILIECCOB CaMOIPOU3BONIBHON Cy(hdo3un (nepeHoca) TOHKOAUCIIEPCHBIX YacTHIl (IU1ama,
MBUTH M IJIHMHBI) M3 BEpXHEH ero yact B Hu3 1o paspe3dy. Kpome Toro, Habmonaercs
yBeIMYEHWE YIPYrOro COCTOSHHS MacCMBa pyAd 3a CYeT 3alOJIHCHHSA MMCIOMIErocs
IyCTOTHOTO, 06pa3syeMOro Mexmy KyCKaMH pYyZbl, IIPOCTPAaHCTBA NBUIBIO. [lo HacToAlIero
BpeMeHH Haubosee d(deKTHUBHBIE CNOCOOb HHTEHCH(MKAUMK IpoLecca H3BICUYCHUS
METAIUIOB IIPM Ky4HOM BBINIEJAYABAHMY B JAHHBIX YCIOBHAX obecneunBaror ymuib 0,05 %
JIOIIOJIHUTEJIBHOTO YBEJIMYCHUsI 0OHEMOB PyIbl IITA0ENs, BBOAMMBIX B BBIIICTIAYMBaHUE.

TexXHUUYECKHM pe3yJIbTaTOM INpEAIaraeéModl TEXHOJIOTHH SIBJIACTCS IOBBINICHUC
3¢ (PEeKTUBHOCTH BBIILETa4YMBAHHUS 3a CUET IPEJOTBPAIEHHs 00pa3oBaHUs WM pa3pyIICHHS
aHTUQUIBTPALMOHHBIX clloeB BHYTpH mTabens KB, a raike obecrnedeHne BO3ACHCTBUA Ha
HEeTpOHYTEIe 00nacTy mTabens NpH IPOHAKHOBEHHH TEXHOJOIMYECKUX PacTBOPOB, B NENAX
BOCCTAHOBJICHHS MM OGECIEUeHUs ONTHMAIbHON (GHIBTPAIIMOHHOM CIIOCOOHOCTH MaccuBa
BBIIIEIAYUBAEMBIX PYA M OCBOOOXKICHHUS JUI paCTBOPOB 30J10Ta, 3aKIIOYCHHOTO B py/1aX 30HbI
KOJIbMaTaluy.

TexHWuyeCcKnif pe3ysNbTaT JOCTUTaeTCs TEM, 4YTO TIIPOBOJAAT  PYJAOMOJTrOTOBKY,
¢opmupyror MaccuB mrabens KB u3 apobieHHOH pyabl, OCYIIECTBIISAIOT BBIIICTaYABAHUE
METaJJIOB TEXHOJIOTHYECKMMH PacTBOPaMH, a TAKOKE Pa3spylIAlOT aHTH(QHIBTPALMOHHBIE CIIOH
IyTeM BBEJEHHS B HHUX CIENUAIBHBIX YCTPOMCTB, HPEMMYIIECTBEHHO B BHJE POGOTOB-
YEpBAKOB (TaK HAa3bIBAEMBIX «IJIEKTPOHHBIX YepBeil, HMEKTPUYECKUX YEPBEH, YMHBIX YepBEH
I LAQPOBLIX YepBel») WM MHBIX BUJOB MHUHHATIOPHBIX (OTBEYAIONIMX TpeOOBaHHAM)
YCTPOMCTB, NpEeIHAa3HAYEHHBIX JUIS mepeaBwxeHus B urtabdene KB, npeuMyliecTBeHHO B
MecTax o00pa3oBaHMs aHTH()HUIBTPAMOHHBIX CJIOEB, C O00pa3oBaHMEM KaHAlOB IO
BOCCTAHOBJIEHUS MX OINTHMAJIbHOM MPOHHIIaeMOCTH. B KOHEYHOM HTOTre, pOOOTHI-UEPBIAKH
obecneunBaoT 3PpHEKTHBHYIO MPOHUIaeMOCTh MaccuBa mrabdens KB, obGycnosnusaronnyio
OpOILEHUE BCETO 00BEMA 3aCKIIaIMPOBAHHBIX B MTabese py/] TEXHOJIOTHYECKUMH PaCTBOpaMH
Y M3BJICYCHUE U3 HUX IOJIE3HBIX KOMIIOHEHTOB.

[Tpx uveM, ompenenuTh OOJACTH C OCIOXHEHHBIM NPOCAYMBAHMEM TEXHOJIOTHYECKHUX
PacTBOPOB MOXKHO JIFOOBIM CYIIECTBYIOLIMM, MEHEE 3aTPaTHBIM M OTBEYAIOLIUM BBICOKOMY
KauecTBy MetonoM. K mpumepy, BhIOENCHHE TakuxX OO0JIaCTed MOXHO OCYIIECTBISATH C
HOMOIIBIO aHAIM3a CEHCMUYECKHX JAaHHBIX €lle B CaMOM Hadajie IIpollecca BhIIIETaYnBaHUS
(Ipy ONTHMATEHOM YPOBHE BBIXOJIa IPOLYKTHBHBIX PaCTBOPOB) M MOBTOPHEIM HX NOAOOPOM
(IpM  CHWDKGHHHM  KadecTBAa  INPOAYKTUBHBIX  pPAacTBOPOB  HHXKE€  YCTaHOBJICHHOIO
TEXHOJIOTMUYECKOTO Mpeiena).

PoGoThI-4epBAKH CIOCOOHBI TOCTOSHHO HEPEMENATHCS B aHTUQHIBTPALMOHHEIX CIIOAX
mrradeneit KB. Tak, ¢ elIblo YBETHYEHHS IIPOXOAUMOCTH Pabo4HuX pacTBOPOB PEKOMEHAYETCA
OCYLIECTBJISATh BEPTHKAILHOE, TOPU30OHTAIBHOE, MO0 HAKIOHHOE HepelBHXeHHE poOOTOB-
YepBAKOB WM COYETAaHHWE [AaHHBIX HalpaBleHUH nBwxeHus. IIpy >TOoM HampaBieHHe
(OPMHPYIONIMXCS KAHAJIOB B aHTU(UIIBTPALIMOHHOM CIIOE 3aBUCHUT OT COJICPIKaHHs METAJLIOB,
B MaTepHAJIE 3TOTO CJIOS, ¥ KOJIeGIeTCs OT BepTHKaIbHOTO — 90° (IIpH OTCYTCTBHH METAILIOB),
HAKJIOHHOTO — 45° (TIpH CpeAHeM COAEpKAHUM METALIOB) H TOPH30HTAIBHOIO HAIPABICHHUS
(TIpH MaKCHMAaJIEHOM COJIEPXKAHHU METAJLIOB).



IIpu yeM, MOXHO C JUCIIETYEPCKON OTPaHHYHUTH MEPEABHKEHHE POOOTOB-YEPBAKOB B
ONIpE/Ie/ICHHBIX ~ WHTEpBaax  (HApUMep, TOJNBKO B  BBIOCICHHBIX 00macTaXx ¢
aHTU(UNBTPAIIMOHHBIMHU CIIOSIMH).

Crneunduka UX mepeABHXEHHS U pa3zHooOpazue (GopM poOOTOB-UEPBSKOB JENAIOT HX
OCHOBHBIMH 3JIeMEHTaMH B MOJACPKaHHA HEOOXOAUMBIX (H3UKO-XHMHYECKHX H
MEXaHMYECKHX CBOMCTB (IIPOHMIIAEMOCTH, MOPUCTOCTH H T.J.) MaccuBoB mrabeneii KB (B
TeYeHHe BCEro IHMKJIA BBHINICIAYABAHUA), B TOM YHCIE - MX CIHOCOOHOCTH CO31aTh H/WIH
pacIMpuTh UMEIONIHECS] KaHAJIbl, Yepe3 KOTophle Oyaer obecrneunBaThCs pacipelesieHue
NIOTOKa TEXHOJIOMMYECKUX pacTBOPOB BHYTpH MaccuBa mrabens KB.

OHH co3zaoT NpOTSHKEHHBIE THAPOIMHAMHUYEeCcKHe kKaHaibl B mTabene KB, auamerpom
He Oonee 2-10 MM, mo KOTOpbIM OyIyT B JajbHEHIIEM Te4b H PpacCHpeAeAThCA 110
INPWIETAIOMUM pylaM TEeXHOJOTHYEeCKHE pacTBOpPHL. OTH KaHajibl 00pasyloTcs IIpU
IIOCTENIEHHOM NPOXO0X/JIEHUH pOOOTOB-UEPBIKOB B IITaOEN€ M0/ JaBJICHUEM BBILIE JaBICHHUS
HaJIETAIOMMX aHTU(QMIBTPAMOHHBIX 00pa30BaHUM, 3a CUET PACTAIIKUBAIOLIETO BO3IEHCTBHA
Tesla poboTa-uepBsika Ha MeJIKHE YacTHUIIBI B OKpY’Karollee CBOOOHOE TPOCTPAHCTBO.

Kananbl poOGOTOB-YEpBSKOB YBEJIMYUBAIOT Makponopuctocth mTabens KB 1w,
CIIeIOBaTENIFHO, CIIOCOOCTBYIOT 3¢ (heKTHBHOM HHOMIBTPAIIMH TEXHOJIOTHYECKUX PAaCTBOPOB H
aspanud. K ToMy e, mpH (OpMHPOBaHMHM KaHAJIOB HaOMIOZaeTcs CMEIIMBAHUE IOPO]
pa3TUYHBIX TOpU30HTOB MaccuBa mradens KB. Kpome toro, poGoThI-uepBsIku cnocoOCTBYIOT
paccerBaHMIO OaKTepUH U IpYrUX MUKpOOpraHu3MoB BHyTpH mrabens KB.

Pasmeps! (Masble, cpeiHue, 60NbIINe) HCIONB3YeMOro podoTa-4epBsaKa 1 HallpaBjieHHe
ero nBuwxeHus B mradene KB ycTraHaBIHBaOTCS B 3aBUCHMOCTH OT FOPHO-TEXHOJOTHUYECKHX
YCIIOBUH peraeMoi HHXeHepHoH 3anauu. [Ipy 5ToM HanpaBieHne GOpMUPYIOIIMXCS KaHAJIOB
B aHTU(UIHTPAIIMOHHOM CJIO€ 3aBUCHT OT COACP)KaHUS METALIOB, B MaTEpHAaJIe 3TOTO CIOs, U
KonebieTcs oT BepTHKaILHOrO — 90° (IpH OTCYTCTBHHM META/UIOB), HAKJIOHHOTrO — 45° (mpu
CpelHEM COJAEPKAaHHUH METAJUIOB) M TFOPU3OHTAIBHOTO HAmpaBlieHHsS (MPH MaKCHMaJIbHOM
COJIEP)KaHUU METAUIOB). X YHCIeHHOE KOJIMYECTBO OTIPEASIIeTC Ha OCHOBE XapaKTePUCTHK
(B 3aBUCHMOCTH OT MOIIHOCTH AaHTH(QUIBTPAIUOHHOIO CJIOS M €ro  CIIOXKHBIIEHCS
nponunaemMocty) mradesns KB u gocturaemoro pesyinsrara.

HenocpecTBEHHO KOHCTPYKIUS Pa3IMYHBIX BHIIOB pOOOTOB-YEPBSKOB, a TaKXKe HX
JBHDKHUTENEH ABIIACTCA OTACIBHOM HH)KEHEPHOH 3a/1a4eid.

BpiGop aBTONMHMIOTHBIX pPOOOTOB-YEPBSIKOB HODKEH OBITH OCYHIECTBIEH C YYETOM
CJIEAYIOMUX (PYHKIMOHAIBHBIX ()aKTOPOB:

- obecrneyeHHs TepMETHYHOCTH, HM3HOCOCTOMKOCTH M KPENKOCTH HX Kopryca B
arpecCHBHBIX Cpelax;

- oOecreueHHs! yCTOHYHBOCTH K BO3JICHCTBHUIO pa3NH4YHBIX (PAKTOPOB (B IEPBYIO OUEPEb
— BBIIIEJIaYMBAIOIINX PACTBOPOB) HA HUX;

- obecriede N MaKCUMaJIbHOM MPOCTOTHI (JIETKOCTH) nepeasrkeHus B mradene KB,

- obecreyeHys yCIOBHH I BO3MOXKHOTO PAaCTAIKMBAHUSA MEJIKAX YacTHI[ B CBOOOTHOE
OKpY>KaroIlee IPOCTPaHCTBO;

- obecnieyeHns 3¢ heKTHBHON paboTOCIIOCOGHOCTH U HCIIPAaBHOCTH MHTETPHPOBAaHHBIX B
yCTpOHCTBe 0JI0Ka YIpaBiCHHMS, NEpeAaTInka, aKKyMyJIsaTopa 3MEKTPOIHEPTHHA U JTATYMKOB
(1 moTy4eHUs yCcTpoiCTBOM HE0OX0AUMO# HHGOPMAITHH);



- obecreyeHHs] IOCTAaTOYHOTO CUTHAja Ul NOJIEPKaHUS CBA3H C JUCIIETYEPCKHM
HMYHKTOM;

- HJIMYUS BO3MOXXHOCTH ITOBTOPHOTO M JOJTOCPOYHOTO UX UCIIOJIb30BAHUS;

- obecrieyeHUs YKOHOMHYECKOH 3¢ (HEKTHBHOCTH.

- obecIieueHHs UX MepeMelleHHs CO CpeaHeil CKopocThio 1-2 ¢M/MHH, KaK aBTOHOMHO,
TaK ¥ Ha OCHOBE YIIPaBJICHUS C AUCHIETYEPCKOH.

JlucTaHIIMOHHOE OTCEXUBaHUE (C AUCIIETYEPCKOH) MECTOMOJIONKEHUS pOOOTOB-
4epBSKOB OCYILIECTBISETCS HAa OCHOBE YX€ CYIIECTBYIOIIMX MHTETPHUPOBAHHBIX TEXHOJIOTHH
reoNIOKAIM, IO3BOJIIOMIMX JAUCIIETYEpY MHOTIydYaTh BCIO HEOOXOAMMYIO HMHGOpMalUIo O
HEPEABIKEHUSX pOOOTOB-UEPBIKOB H UX paboTocriocobHoCcTH B MaccuBe mradeins KB.

Crnoco0, ocymecTBisiemblii cornacHo ¢ur. 1, onuceiBaeTcs cienyromuM obpasom. B
Hayaje IPOBOAUTCS PYJONOArOTOBKA, (hopMupyeTcs aHTU(IILTPAMOHHOE OCHOBaHUE | Ha
KOTOpPOM OTCHIIAIOT MacCHB IITabess KydyHOro BeimenaynBaHus 2. [Tocie 3Toro MOHTHPYIOT
moOyl0 IeNecoo0pa3sHyl0 CHCTEMY OpPOCHTENbHBIX TpPyOOIpOBOJOB, K IpUMEpYy, Ha
IOBEPXHOCTH mTabens 3, a Ha ero OCHOBaHUHU 1 GOPMHUPYIOT CUCTEMY (IIPEHMMYILECTBEHHO
KaHaBKM), MpeJHa3sHAYCHHYIO Ul cOopa BBIXOAALIMX METALUIOCOAEpKaIllUX pacTBOPOB 3.
Hanee ¢dopmupylor 3ymmnd 6, Kyda [OCTYNAIOT IPOCAuYHMBacMble  PacTBOPHI.
Beluenaunparonye pacTBOPhI H3JIMBAIOTCS U3 CHCTEMBI OPOIIEHHS 4 U IPOCaYHBAIOTCS Yepes
wrabenb. B 3TOT mepuo BO3MOXHO HEKOHTPOJIHpyeMoe OOpa3oBaHHE OIHOTO HIIH
HECKOJIBKMX MAJIONMIPOHHUIIAEMBIX MM aHTU(QWIBTPAIMOHHBIX CJI0EB 8.

3aTeM BBOJAT Ipynimy poOOTOB-4epBAKOB 7 (KOJMYECTBO KOTOPBIX ONpeHeNseTCs B
3aBUCHMOCTH OT MOIIIHOCTH aHTUQUIBTPALIMOHHOTO ¢JIos 8) ¢ moBepxHOCTEH wTadens (B TOM
yuciae M OOKOBBIX) B CaMOM Hayaie OOpalOTKH 3acKJIaJUpOBAaHHOH pyAbl HIH HpH
BO3HMKHOBEHHHM Ipo0JeM C [POCauyuBaeMOCTBIO PAacTBOPOB, HEMOCPEJACTBEHHO B
HAIpaBJICHUH 3apaHee BbIICIECHHBIX 00nacTeil KonbMaTanuy (aHTUQHIBTPAIHOHHBIX CJIOEB
8), Tak, 4TOoOBl OXBAaTUTh BCK IUIOIIAAb ¥ MOIIHOCTh AHTHQOWIBTPAIMOHHBIX H
MaJIOIPOHHULIAEMBIX 00pa3zoBaHu# (c10eB). POOOTHI-4epBAKH UMEIOT 3a0CTPEHHBIN HaYaIbHBIH
(«ro7IOBHOI») CErMEHT, KOTOPHIM OHHU Pa3JBUralOT MEJIKHE YACTHIIBI P EPEMEIIECHHH.

[Ipu sToM, HampapneHHe (GOPMHUPYIOIIMXCS KAHAJIOB B AHTH()HIBTPAIIHOHHOM CJIOE
3aBUCHT OT COZEP KaHUSA METAJUIOB, B MaTepHalie 3TOTO CIIOs, U KOJICONETCS OT BEPTHKAILHOIO
— 90° (mpH OTCYTCTBUH METAJLIOB), HAKJIIOHHOTO — 45° (TIpH CpeiHEM COJIep>KaHHH METAJLIOB)
U TOPH30HTAILHOTO HampaBJieHHs (IIPH MAKCUMAJILHOM COJEP)KaHHH METaUIOB) — ((Qur. 2).

Bei6op HampaBieHUs JBHKEHHS POOOTOB-UEPBIKOB B AHTH(WIBTPALIMOHHBIX CIIOSX
OCYIIIECTBJIAETCA HA OCHOBE OLIEHKH YAEIBHOIO COACPIKaHUs 30JI0Ta B aHTU(HUIIBTPALHOHHOM
CJIo€, Iie IEpEMEIIAIOTCs poOOThI-4epBsku (¢ur. 3).

JlanHOE MEpOIPHATHE NOIDKHO CIHOCOOCTBOBATH CO3JAHHMIO W/HIIH PACIHUPEHHIO YXKe
VMEIOIUXCS KaHAlOB, a TAKXXE YCKOPEHHIO BCKPBITHS METaJUla B MUHEPAIBHON MaTpHie
aHTHUIbTpaMOHHOrO cJloss. WM oHO peamusyetcs Tak, 4ToGBl COOTBETCTBOBATH
3} (heKTUBHOMY 3HaYeHHIO KO3 ¢HIHEeHTa (PUIbTpanuH, 00ECIIEUNBAIOIIETO ONTUMAIBHOE
(paBHOMEpHOE) IIpOCauMBAHHE TEXHOJNOIMYECKHX pPacTBOpoB BHyTpH mmrtabens KB wu
BBIIICNIAUMBAaHUA MeTaula. B pesynbrare oOpasyeTcs cucTeMa pa3BEeTBJICHHBIX KaHAJIOB,
crnocoOCTByrOIUX 3((PEeKTUBHOMY H TDIIyOOKOMY IPOHMKHOBEHHIO TEXHOJIOTHYECKHX
PacTBOPOB B JaHHEIE IPOOJIEMHBIE 00J1acTH.



TpaguuronHOe 060pyAOBaHHUE, HCIIONB3yEMOE P KyUYHOM BHIIIEIAYUBAHUN METAUIOB
U3 pyA, Ha ¢ur. 1 He mokazaHo. Takxe He MOKa3aHbl TPAJUIMOHHAs CXEMa W3BJICYECHHUS
METAJUIOB U3 NPOAYKTUBHBIX PacTBOPOB.

IIponnnaemocts mrabens KB mpu Hamuuuu kaHanoB, oOpa3oBaHHBIMH poOOTaMH-
yeppskamu 1000 pa3 Oonblre opoBoi, MO3TOMY IPH HCIIOIb30BaHUM POOOTOB-UYEPBIKOB 30HA
CMauMBaHus yBenuuuBaercs 10 98 % u Oonee, a 3¢ ¢eKTUBHOCTh (UIBTPAlMH B HHUX
yBenuuuBaeTcs 10 95 % u Gosee (0T HaYATBHBIX 3HAYCHUI 3THX NApPaMETPOB).

ITpumereHne po60TOB-YEPBAKOB MO3BOJISET, 32 CYET YBEIMUCHUA 00bEMa BOBJIEKAEMBIX
B BhIllENIaYMBaHUE Py, YBETUUUTH U3BJICUeHNE MeTaja 10 95-98 % ero usBnexaemoii yacry,
¥ COKpaTHTh OOIIMI LUK BhinienaynBanus mrabeneid KB.




®opmyna nzobpereHus

1. Crnoco6 wuHTEHCH(UKALMK KyYyHOTO BBINETAYABAHHS METAUIOB W3  py.,
BKJIIOYAIOMIUA PYIOMOATrOTOBKY, (OpPMHpOBaHHE aHTH(OWIBTPALIOHHOTO OCHOBAHHS, OTCHIIKY
MacchBa WTabels KyYHOIO BBIIETAUMBAHUS, MOHTX CHCTEMBI OPOCHUTEIBHBIX TPyGOIPOBOIOB
¥ popmMupoBaHne Ha aHTHOHIBTPALIMOHHOM OCHOBAaHHMH CHCTEMBI, IIpeJHA3HAYEHHOM s c6opa
U HampaBjieHHs B 3yMnd METaUIOCOACpXKAlMX PpAcTBOPOB, BHIIIEIAYMBAHHE HIIH
JOBBIICTIAYMBAHAE MacCHBa INTabens IIyTeM BBEICHHS B HEro MEPEMEINAIONIMXCs
CaMOYIPABJIIEMBIX yCTPOKCTB, BBINOJIHEHHBIX B BUIE POOOTOB-YEPBAKOB.

2. Cmoco6 mno m. 1, ommyaromuit TeM, YTO [BHUXXEHHE DPOBOTOB-YEPBIKOB
OrpaHUYMBAIOT B OIIPEACICHHBIX MHTEpBAJIaX, HAIpPUMEP, TOJBKO B BBHIJEJIEHHEIX 00NACTIAX C
AaHTU(UIBTPALIMOHHBIMHE CIIOSMH.

3. Croco6 1o m. 1, oTIMYAOmuiA TeM, YTO YIpaBJe€HHE HAMpPABICHHEM ABHMKCHHU
poboTa-uepBsKa OCYIIECTBISETCS C AUCIIETIEPCKOI.

4. Crioco6 no . 1, oTMYaomuii TeM, YTO HanpasieHHe GOPMHPYIOMIMXCS KaHATOB
B aHTH)UILTPALMOHHOM CJIO€ 3aBHCHT OT COAEP)KAHHS METAUIOB U KoneGneTcs, B MaTepHase
3TOTO CJIOS, OT BEPTHUKAIBHOrO — 90° (IpH OTCYTCTBHH METAIIOB), HAKIOHHOrO — 45° (mpH
CpelHEM COACp)KaHMHM META/UIOB) M FOPH3OHTAIBHOIO HAnpaBicHUS (IIPH MaKCHMAJIbHOM
COZICPXKaHHUU METAJLIOB).
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@ur. 2. HanpaBneHue GopMHUPYIONIMXCS KAHATIOB
1 — BepTHKaNIBHBIN KaHaJ, 2 — HAKJIOHHBIA KaHall, 3 — TOPU30HTAIBHEINA KaHa
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OTYET O MNATEHTHOM IIOUCKE OMep €BpasiCKOH 3aaBKH:

(cratba 15(3) EATIK u npaBuno 42 [TaTeHTHO# HHCTPYKIIHY K

EATIK) 201900567

A. KITACCHOHKALIUS NPEIMETA U30BPETEHUS:
E2IB 43/28 (2006.01)

C22B 3/04 (2006.01)

E2IB 7/26 (2006.01)

Cornacho MexayHapoHoi naTenTHo# knaccudaxatmn (MIIK)

b. OBJIACTb ITOUCKA:

TIpocMoTpeHHas JoKyMeHTauust (crucTeMa Kiaccu(uKaliy ¥ HHAEKCHI MIIK)
E21B 7, 43-45, 47, C22B3, B03B7, E02F5

neKTpoHHas 6a3a NaHHBIX, HCTONB30BABIIAACA NPK MOUCKE (HA3BAHHE Ga3bi H, ECIH, BO3MOXHO, HCIIOJIb3YEMBIE MONCKOBBIE TEPMUHBI)
EAPATIS, ESPACENET, noMCKOBbi€ CHCTEMbI HALHOHATIbHBIX BEZIOMCTB, OTKDPBITbIE HHTEPHET-HCTOYHUKH

B. IOKYMEHTbI, CYUUTAIOILMECS PEJIEBAHTHBIMH

Kareropus* Cobutki Ha IOKYMEHTBI C YKa3aHHEM, [I€ TO BO3MOXKHO, PENICBAHTHbIX YacTeil OrHocuTes K myHkTy Ne

Y US8021461B2 (NEWMONT USA LTD), 20.09.2011 1-4
pedepar, kon. 3 crpoku 33-57, koi. 4 crpoku 12-49, kon. 5 cTpoku
1-37, kon. 8 crpoku 51-59 onucanus nsobpertenus, ¢ur. 1, 6, 7

Y US8931578B2 (JETTE BRUCE DONALD; PARSE JOSEPH 1-4
BUFORD), 13.01.2015
Koi. 6 ctpoku 1-8, 37-66, kon. 7 cTpoka 62 - ko1 8 cTpoka 21,
KoJ1. 8 ctpoku 50-67, kon. 9 crpoka 63 - kon. 10 cTpoka 12, xon. 10
cTpoku 31-45, kon. 11 ctpoku 19-30, kon. 17 ctpoku 17-34
ONKCaHus u3zobperenus, dur. 1, 10

Y KZ25886A4 (AI'T1 «cUHCTUTYT I'OPHOI'O JIEJIA 1
M. JI.A. KYHAEBA), 16.07.2012
ctp. 2 cTtpoku 34-39, 55-65, ctp. 3 cTpoku 7-20 onucaHus
usobpetenus, ¢ur. 1

Y SU1637394A1 (PPYH3EHCKUH IMOJIMTEXHUYECKUI 1
HHCTUTVYT), 10.10.1995
pedepar, ctp. 3 ctpoka 37 - cTp. 4 cTpoka 5 onucanus n3o0pereHus,
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Y CN108086907A (CHEN HONGWEI), 29.05.2018 1,3
aG3aip 0004-0009, 0022, 0023 onucanus u300peTeHus, our. 1, 2

D MOCNERYHOLUUE ROKYMEHTHI YKa3aHbl B NPOAOMKEHHH

«T» - Gosiee NO3AHHMIM AOKYMEHT, OMyONIMKOBAHHBIA NOCHE AaThi MPHOPUTETA U

* OcoOble KaTerOPHH CCLIOYHBIX JOKYMEHTOB:
NPUBEAEHHBIH AN NOHUMaHHA U300pETEHHS

«A» - BOKYMENT, ONpeaeNAIoUHit O6WKH ypOBEHb TEXHUKH

<D - IOKYMEHT, NPHBENESHH I B EBPasHIiCKON 3anBKe «X» - IOKYMEHT, HMEIOLLHit HanGoiee GNIM3KOE OTHOWIEHUE K IPEIMETY NIoMCKa,
<E» - Gonee panuHii JOKyMEHT, RO OIlyG/IMKOBAHHBIH Ha ATy nofauyn NOPOYALIMI HOBU3HY HJTH U30GPETATENLCKHA YPOBEHE, B3ATHI B OTAEIbHO-
cTH

eBpasuiickoi 3a4BKH 1M mocne Hee

«O» - N0KyMEHT, OTHOCALLMIACS K YCTHOMY PaCcKPBITHIO, IKCTIOHHPO-
BAHUIO U T.I.

"P" - nOKyMeHT, Ony6/IMKOBaHHbIH 10 AATHI NOJAuH eBPA3HIiCKOH
3aABK#, HO 110CNE NaThi HCMPALIWBASMOTO NIPHOPHTETA"

«Y» - IOKYMEHT, UMEIOLLMI Hanbosiee 6IM3K0e OTHOWEHHE K NpPEAMETY NOKCKa,
nopouailnii #306peTaTensCkul YPOBEHD B COUETAHUU C APYTHMHU JOKYMEH-
TamH TOH XKe KaTEropHu

«&» - IOKYMEHT, ABNAIOLIMIICA MATEHTOM-aHAJIOTOM

«L» - NOKYMEHT, NPHUBENEHHBIH B APYFUX LENsX

[Jara nposenenus natenTroro noucka: 17/09/2020 o P 7/
VYnonHoMouennoe nuio: /
3amectuTens HavanbHika OTAENA MEXAHUKH, DH3HKH 1 M.H. FOcynos

JNEKTPOTCXHHKH
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