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MOHHO-COJIEBBIE  PACIUIABBI, KaTajau3aTopbl TuapoodeccepuBaHus U HedTenepepabOTKH,
pexynepanusi 0TpabOTaHHBIX U OPaKOBAaHHBIX AJIMa3HbIX MHCTPYMEHTOB, U3BJICYEHUE aJIMa30B
U3 TBEPJIOCIUIABHOM MaTpPUIIbI, aTMa3HbI HHCTPYMEHT.

B otuere mpexacraBiieHbl pe3yNbTaThl UCCIIEA0BAHUM, BBIMOJIHEHHBIX MO 1 sTamy
lNocynapcrBenHoro kontpakta Ne 16.740.11.0523 PazpaboTka 3KOJIOTHYECKH
YUCTBIX TEXHOJIOTMM peKymnepaluy OTpadOTaHHBIX ajMa3HbIX WHCTPYMEHTOB U
KaTajau3aTopoB HedTernepepabOTKH B IIEIOYHO-COJeBOM pacmiaBe”  (mudp
"2011-1.2.1-220-010") or 16 mas 2011 no HampaBieHumto "' B pamkax
meponpusatus 1.2.1 TlpoBeneHnue Hay4YHBIX UCCIIEIOBAaHUM HAYYHBIMU IPYIIIIaMU
MOJl PyKOBOJICTBOM JOKTOPOB Hayk.", meponpusitusi 1.2 'TlpoBenenne HaydHBIX
WCCJIIOBAaHUM HAyYHBIMA TPYyNINaMH TOJ PyKOBOACTBOM JOKTOPOB HAyK H
KaHAuAaTOB HaykK', HanpaBieHus: 1 "CTuMyaupoBaHUe 3aKperieHUs] MOJIOJIeKU B
chepe Hayku, oOpa3oBaHWS W BBICOKMX TEXHOJOTHH." (enepaabHOUN IIeeBOM
nporpamMmbl  "HaydHble W Hay4dHO-TIelaroTUYecKre KaApbl WHHOBAIMOHHOM
Poccun" na 2009-2013 of5!.

Llenb  paboter - Co3gaHue  DKOJIOTHYECKHM  YUCTBIX  0€30TXOIHBIX
pecypcocbeperaromux dPPEKTUBHBIX TEXHOJOTHH peKyIepalud OTpadOTaHHBIX
1 OpaKOBaHHBIX aJIMa3HBIX MHCTPYMEHTOB, KaTaJN3aTOPOB THAPOOOECCEepUBaAHUS
¥ TUIPOOYHMCTKH He(TempoAyKTOB, M3BICUCHHUE allMa3OB M IIEHHBIX I[BETHBIX
METaJUIOB, COJIEp)KaIUXCSs B HUX, W WX T[OBTOPHOE WCIIOJIb30BaHUE.
IIpoBenenue nareHTHBIX KccienoBaHuii. Beimonueno B cootBerctBuu ¢ I'OCT P.
15.011-96G10 6a3e nanusrx OUIIC.

AHaJIUTHYECKUA 0030p M  aHaJuW3 COBPEMEHHOW  HAyYHO-TEXHHUYECKOMU
HOPMATUBHOM, METOJUYECKOW JUTEepaTypbl IO MpoldieMe peKylnepanuu
OTpabOTaHHBIX aJIMa3HBIX HWHCTPYMEHTOB KaTalW3aToOpoB HedTernepepadoTKH.
CocraBiieH ¢ UCMOJIb30BaHUEM HAyYHBIX U pedepaTUBHBIX KYyPHAJIOB, peCypCOB
ANEKTPOHHBIX  Oubnuorek. Pa3paborka 0O0IIe#t MeTOOUKH  MPOBEICHUS
Hcciie1oBaHusl, 00OOCHOBAaHUE UX UCIOJL30BaHHUs. BEIMIOIHEH ¢ UCIOIB30BaHUEM
COMNOCTAaBUTEILHOTO aHaJIM3a METOJOB U METOIMK MCCIIENOBAaHUSI U 00OOCHOBaHHE
nx ucrnons3oBanus. Ilarentasiil mouck B coorserctsuu ¢ 'OCT P. 15.011-96G10
6a3e manapix OUIIC.CoctaBnenne aHamuTU4YeCcKOro 0030pa C HUCIOIH30BaHUEM
HAay4YHBIX M peQepaTUBHBIX KYpPHAJIOB, PECYpPCOB 3JIEKTPOHHBIX OHOINOTEK.
CornocTaBUTENBHBIN aHAJIM3 METOJOB U METOIMK HCCIEN0BaHUS U 00OOCHOBaHHUE
UX ucmonb3oBaHusg. (OTdeT O TPOBENEHWH TATEHTHBIX HCCIIEOBAHUH.
AHanmutrdeckuii 0o030p 1o TmpoOieme: «Pa3paboTKa HSKOJOTHYECKH YHCTHIX
TEXHOJIOTUH  peKymnepanuu OTpabOTaHHBIX aJMa3HBIX HMHCTPYMEHTOB M
KaTaJin3aTopoB HedTernepepabOTKH B IIEIOYHO-COJIEBOM paciiiaBe». OmnucaHue
METOJIOB BBIMIOJIHEHUSI paboThl. CpaBHUTEIbHAS OIlEHKA BapUAHTOB BO3MOKHBIX
peleHnii 1 000CHOBaHME ONTUMAIBHOTO BapuaHTa HaIpaBJIeHUs UCCIICIOBAHUA.
[IpoMexxyTOUHBIN OTYET.
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BBenenmne

OrpaHn4eHHOCTh W JOPOTOBU3HA CHIPHEBBIX PECypCOB, SHEPrOEMKOCTb
MPOLIECCOB  TIOJIyYeHHUS] HEOOXOJUMBIX MaTepHalloB Jisi TPOU3BOJCTBA
alMa3HBIX WHCTPYMEHTOB (anma3za, kKapOunma Boib(ppama, KoOanbTa, HUKE,
MeJIn), KaTaJli3aTOPOB TUAPOOOEeCcCEpUBaHUS U THAPOOUYUCTKH HEDTEIPOILYKTOB
(oxcumoB MonmOaeHa, KoOaibTa, HUKENs) JejaeT B HACcTOsIIee BpeMs
aKTyallbHOW mpoOjeMy yTWIM3allMd W [epepalOTKU OTpabOTaHHOrO U
OpakoBaHHOTO alMa3HOr0 HWHCTPYMEHTa, OTpPabOTaHHOrO KaTalu3aTopa.
W3Brieuenune conepskaliuxcs B HIX aiMa30B U IIBETHBIX [IEHHBIX METAJIOB M X
MOBTOPHOI'O HCIOJIb30BaHUS BBITOJHO HE TOJBKO C SKOHOMHYECKOH TOYKH
3peHHUsi, HO U pelllaeT dKOJIOTHYECKYI0 MpobiieMy MepepadOTKu U yTHIIU3ALUU
TEXHOT€HHBIX 00pa30BaHUI U OTXO/OB.

Hayunasi 3HauuMOCTBH TIpenrnoiaraeMoro MpoekTa COCTOUT B TOM, 4YTO
WOHHBIE  paciulaBbl  KaK  peaKkIMOHHbIe  Cpelbl  00JajalT  psSaoM
crienu(PUUeCKUMU XUMHUYECKUMUA W TEXHOJOTHYECKHUMH XapaKTepHUCTUKaMHU.
Cpenu mepBbIX — CHOCOOHOCTH pPACTBOPSITH MHOTHME HEOpraHWYecKue W
OpraHWYEeCKHe COEeIWHEHUs, MeTAIJIMYeCKHe ¢ OKCHIHBIE KepaMU4YecKue
MaTepHuaybl, BO3MOXXHOCTh peau3allii B HUX MaJOJOCTYMHBIX CTeleHei
OKHCJIEHUSI MOHOB [0 CPaBHEHHMIO C THUIIUYHBIMU BOJHBIMU pPacTBOpPaMH,
WCKJIFOYCHHsI BOABI KaK PacTBOPUTENS] U peareHTa, TOCTIKEHUS MaKCUMalbHO
BBICOKMX KOHIIEHTpAllUd peareHToB, YBelnueHue Onaromapsi TemIeparype
CKOPOCTH XMMHUYECKUX peakund. Ko BTOpBIM clielyeT OTHECTH BO3MOXKHOCTh
WHTEHCU(HUKAIIMU TPOILIECCOB 3a CcUeT OOJbIIMX BEeJWYUH Ko3()HUIMEeHTOB
MaccomnepeHoca, TEIUIONPOBOIHOCTH U TEIUIOOTAauu PacilyiaBOB, CPABHUTEIBHO
HU3KYI0O HMX BS3KOCTh M IUIOTHOCTh, KaK TMPaBWIIO, MPOCTOTY OTAENCHUs
MPOJYKTOB peaKkiMu OT PeaKIMOHHOW Cpelibl, a, ClieJoBaTeIbHO, UX OOJIBIIOMI
BbIXOJl. Bo MHoOrmx cnydasx mpUMeHEHHWE HWOHHBIX pAacIlJIaBOB SIBIISETCS
€IMHCTBEHHBIM CIIOCOOOM OCYILECTBICHHS TE€X WU HHBIX MPOLIECCOB.

Becbma mepcrneKTUBHBIM SIBISIETCS] pealid3allisi MPoLecCOB peKyInepanun

00paboOTaHHBIX aJIMa3HbIX HWHCTPYMEHTOB M IHepepadoTKa OTpabOTaHHBIX
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KaTajiu3aTopoB obOeccepuBaHUs W TUAPOOUYUCTKH HE(TENpPOIYKTOB B HOHHBIX

paciuiaBax KakK p€akKIlMOHHBIX Cpe€aax.
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OcHoBHas yacTh. Pa3zpaboTka Teopuu U METOAUKH HCCIeOBAHUM

1. IIpoBeaeHne NaTEHTHLIX UCCAe10BAHUI

B pesynprare mpoBeneHUs TATCHTHBIX HCCIIENOBAaHUN IO crocobam
pexymnepari  OTpaOOTaHHBIX aJMa3HBIX HMHCTPYMEHTOB H KaTalnl3aTOPOB
HedTenepepaboTku Ha rayOuHy 25 JeT 1mo ObuIo0 0OHapykeHo 22 mareHTa. [lo
peKymepaluyd ajMa3oB W3 OTPa0OTaHHBIX aJIMa3HBIX MHCTPYMEHTOB — 7
MaTEeHTOB, IO W3BJICUYCHUIO METANIOB U3 OTPaOOTaHHBIX KaTalnu3aTOPOB
HedTenepepaboTku — 15maTeHTOB.

B pesynpraTe wW3ydeHWs MOJMY4YEHHBIX JaHHBIX 10 aHAIW3y MATCHTHOU
JOKyMEHTAIluu OBUIO  YCTAHOBJEHO, YTO IO CcrmocodaMm  peKkymneparin
0TpabOTaHHBIX AIMa3HBIX MHCTPYMEHTOB JIEHCTBUE CYIIECTBYIOIIUX TAaTEeHTOB
a1M00 MOXKET MPEeKpaTUTh CBOe JeHCTBUe, MO0 yKe MpEeKpaTHio, JuOO0 HEeT
JaHHBIX eIMHUYHbIC HAIEHHBIC TATEHTHI IPOXOIAT SKCIIEPTU3Y I10 CYIIECTBY.

3asgBUTENSIMU  SIBIIIOTCS  BBICIIME  y4yeOHbIe 3aBefleHUsl, YacTHbIE
MIPEANPUATHAS U KOMITAHWH, a TakKe (pU3ndecKue JTulia.

CymiecTBytole Crnoco0Obl peKynepaludd OTpaOOTaHHBIX —ajMa3HbIX
WHCTPYMEHTOB W  KaTalnm3aTopoB  HedTenmepepaOOTKA  OCHOBAaHBI  Ha
THIPOMETAILTYPTHIECKUAX U TTUPOMETAJUTY PTHYECKIX METOIaX.

Onnako B Hacrosiiiee BpeMsi UCIOJIb30BaHUE THIPOMETALTYPruYecKuX U
MAPOMETAILTYPIrHYeCKUX METOJIOB MMeeT HeOJarompusiTHbIE SKOJOTUYECKHE M
HSKOHOMHYECKHE TTOCIIEJICTBUS, CBS3aHHBIC C BBICOKMMH 3aTpaTaMH BOJHBIX U
SHEPTeTUYECKUX PECYPCOB.

N3 storo cnemyer, uto Hambomee 3(DPEKTUBHBIM IJIsI TOCTABICHHBIX
3a/a4 SBISETCS pa3pabdoTKa SKOJOTHYECKH YUCTBIX TEXHOJOTHH peKyreparun
OTpabOTaHHBIX aJIMa3HBIX MHCTPYMEHTOB U KaTaIW3aTOPOB HedTemepepadoTKh
B IIIEJIOYHO-COJICBOM pacIljiaBe.

AHanu3 MaTeHTOB IO CIOco0aM peKyIepanuy oTpaboTaHHBIX alMa3HbBIX

WHCTPYMEHTOB M KaTallu3aTopoB He(TemnepepadOTKH, MOKa3bIBaeT, YTO
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npobiieMa, HECMOTpPS Ha CBOIO TMEPCHEKTUBHOCTb, SIBISETCS MajOW3y4YeHHOH.
OOBEeMHBIX UCCIIENOBAaHUI 110 JAHHOU TEME He TaK MHOTIO.

[Tpobnema co3JaHus 9KOJIOTUYECKU YUCTBIX 0e30TXOHBIX
pecypcocbeperaronux 3¢ (HEeKTUBHBIX TEXHOJIOTHH PEKyIepariui OTpadoTaHHBIX
u OpakoBaHHBIX aJMa3HbIX UHCTPYMEHTOB, KaTaqu3aTopoB
rUApooO0eccepruBaHus U THUIPOOYUCTKA HEPTENPOIYKTOB, U3BJICUEHHE alMa30B
M IEHHBIX I[BETHBIX METAJJIOB, COAEPXKAIIUXCS B HHUX, U WX TOBTOPHOE
UCIIOJIb30BAaHUE SIBIISIETCS aKTyallbHOM yUYWMTBHIBas 4YTO, B HAcTosfllee BpeMs B
XUMHUH, HepTeXuMuu u HedTenepepaboTKe KaIble TpPU TEXHOJIOTUU W3
YeThIpeX SBISIOTCS KaTaTUTUYECKUMU, a PECYPCHI PEAKUX U I[BETHBIX METaJIOB,
KOTOpbIE B HUX COJAEPI)KATCS M KPUCTAJUIOB aJMa30B COKPAIIAIOTCS OBICTPHIMU
TEMITaMH.

OTuyeT 0 MaTeHTHBIX HCCIICAOBAaHUAX IMPUBEACH B ITPHUIIOKCHUN 1.
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2. AHaTUTHYeCKHH 0030p M aHAJH3 COBPEMEHHOH HAYYHO-TeXHHYECKOM
HOPMATHBHOMH, MeTOAM4YecKOHl JMTepaTypbl MO NpodjeMe peKynepauuu
0TpPadoOTaAHHBIX aJIMa3HbIX HHCTPYMEHTOB KATaJIU3aTOPOB
He(dTenepepadoTKH

2.1.Pexynepaiiusi oTpabOTaHHOTO U OPaKOBAaHHOTO aJIMa3HOTO MHCTPYMEHTa

OTpaboTaHHbBIM  alMa3HbIii  WHCTPYMEHT  SIBISIETCS  MCTOYHMKOM
NPUPOIHBIX M TEXHUYECKUX alMa3oB, a TakkKe Bosb(pama, KobanbTa, MEAH M
uukens. K Hacrosiemy Bpemern B P® u 3a pybexxoMm Xopolno pa3paboTaHbl
METOJBI Pa3IOKEHHUS KyCKOBBIX BOJb(PaM-KOOAIbTOBBIX TBEPAbIX CILIABOB:
OKHCIINTEIbHBIN 00xwur [1, 2], cinaienwue ¢ uHkoMm [3].

B TexHosoru 60siee CIIOKHBIX KOMIIO3UTOB, UCIIOJIb3YEMBIX, B YACTHOCTH,
NpY HM3TOTOBJIEHWH alMa3HOTO HHCTPYMEHTa O3TH METOIBI 10 Pa3IHYHBIM
NpUYAHAM HE MOTYT OBITh TNPUMEHEHBI W TPAKTHKYETCS KHCIIOTHOE,
XUMHYECKOE MM DJEKTPOXUMHUYECKOE Pa3IOKEHHE TBEPAOCIIABHOW MAaTPHIIBI
[4,5], compoBoxnarolrecss 3HAYUTEIBHBIMA BBIOPOCAMU OKCHJIOB a30oTa M
dropoBomopoaa. [Tpu 3TOM H3BIEKAIOTCS JIKIIG ajMa3bl, @ BOJbGpaM U Ipyrue
IIEHHbIE KOMITOHEHTHI OCTAlOTCS B OTXOAaX W WX IMepepaboTKa MpeaCcTaBIseT
camocTosTeNbHYyI0 mpobiemy. Ha mpotspkenun 40 ner OAO «Tepekanmas»
(Kabapauno-bankapckas pecrybJrKa) OCYIIECTBIIAET nepepaboTKy
0TpabOTaHHOTO aJIMa3HOr0 MHCTPYMEHTA Pa3IMYHOr0 Ha3HAYEHUs KHUCIOTHBIM
XMUMHUYECKUM U DJIEKTPOXUMHYECKUM pa3iioxkeHrneM. TeXHOIOTHYeCKuit mporecc
COIPOBOXKIAETCS WHTEHCHBHBIM BBIJEIEHHEM THOKCHIA a30Ta U CEPbE3HBIMH
DKOJIOTUYECKUMHU TOCIIEICTBUSMH. 3aBOJ] MPOU3BOIUT IMepepaboTKy OTXOJIOB
O0TpabOTaHHOTO aJIMa3HOTO MHCTPYMEHTA MPAKTUYECKH CO BCEX MPeaNpPUsTHIA-
nosb3oBaTeneil anmazHoro uHctpyMenTa ObiBiiero CCCP B HacTosiiee Bpemst
P®. CooTBeTCTBEHHO He TPYAHO TMPEACTABUTH MeEpYy IKOJOTHUECKUX
MOCJIEICTBUIM M OOBEMBI TOTEPH JOPOTOCTOSINUX M Ae(DUIIUTHBIX KOMITOHEHTOB
TBEP/BIX CIUIABOB. PellieHne 3TOM MpoOeMbl KMEET HE TOJBKO PETHOHAIBHOE,

HO 1 OTpacCJIicBOC 3HAYCHHC.
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CymecTByroliasi B~ HAcTosllee  BpeMsl  TEXHOJIOTHSI  W3BJICUCHUS
MonuOIeHa U3 OTPaOOTaHHBIX KaTalu3aTOpPOB ocHOBaHa Ha ucnapeHnn MoOs;
npy BBICOKOTEMIIepaTypHOM HarpeBe katanmuzaropa (Beime 1200°C). Crenenb
W3BJICYCHUs MOJUOJeHAa B TaKoM TMpoliecce cocraBmsieTr He Oonee 60%.
Copnepxalnuecss B KaTajJM3aTope IIEHHbIE KOMIIOHEHTBI OKCHJIbI HHUKENS W
KoOabTa, aTFOMUHUS HE U3BJIEKAIOTCS U HE TepepadaThIBalOTCS M OCTAIOTCS KaK

TCXHOI'CHHBIC OTXO/JBI.

2.2.1TepepaboTka 0TpabOTaHHBIX KaTaIu3aTOPOB HedTenepepadTKu

Texuuueckuit nporpecc B HedTenepepabaThIBaroLIeit u
HEe(PTEXUMHUYECKON TMPOMBIIIEHHOCTH, a TaKXXe B CMEXKHBIX OTpaciiax
HApOIHOTO XO3MHCTBAa CTpaHbl CBS3aH C CO3JaHMEeM M IpUMEHEHHEeM B
IPOMBIIIJIEHHOM MaciuTabe HOBBIX, Bce Ooliee 3(()EeKTHBHBIX KaTaau3aTOPOB
[6].

B mHacrosmee BpeMsi B XUMHM, HepTeXuMUH H HedrenepepaboTKe
KaXXble TPH TEXHOJOTUH U3 YEThIpeX SBISAIOTCS KaTanuTtudeckumu. [lpu sTom B
KadyecTBe IIPOMBIIIIEHHBIX KaTalIU3aTOPOB IIUPOKO UCTIONB3YIOTCS IBYX-, TPEX-,
YeThIPEXKOMITOHEHTHbIE CHCTEMBI Ha OCHOBE OKCHJIOB LIBETHBIX METAILIOB [7].

VBenuueHne o0beMOB MOTPeOIEHUsT KaTaJu3aTOpPoB JejaeT aKTyaJbHON
npobieMy YTWIM3AalMM KaTalu3aToOpoB, BHIPAOOTABIIMX CBOW pecypc U He
noJJIeKaluxX JAanbHeimeld skcrutyarauud. OTpaboTaHHBIE KaTalW3aTOPbI
BKJIFOYEHbI B CIIMCOK MOTEHIMAIBFHO OIACHBIX OTXOJOB, 3allpeleHHbIX K
3axopoHeHuro B rpyHT [8]. CkiagupoBaHWe Ha TpPWIETAOLUHMX K
He(TeneperoHHbIM 3aBOJIaM TEPPUTOPHUSIX TAKUX TOKCHUYHBIX MHOTOTOHHaXKHBIX
OTXOJIOB  CIIOCOOCTBYET  3HAUMUTENBHOMY  YXYALICHHIO  3KOJOTHYECKOU
oocranoBkn [9]. Takum oOpazoMm, mnpobiemMa yTHIW3AlUU  OTXOJOB
MPOMBIIIIEHHBIX MPOU3BOACTB, HECOMHEHHO, SIBIISETCS OJHOM W3 OCHOBHBIX
po6sieM coBpeMmennoctH [10].

CymecTByrole crnocoObl mepepaboTKu OTpabOTaHHBIX KaTaM3aTOPOB

OCHOBAHbI HA TUAPOMETAJIUIYPTHICCKUX U ITUPOMETAILTYPTUICCKUX METOaX.
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[Ipn rugpoMeTalTyprudecKux BapuaHTaX MOJMOAEH W3BIEKAIOT C
MCIIONIb30BaHUEM CMECH OpTraHudeckoro pactBoputens ¢ Bogoil mpu 50 C B
tedeHue 30 MUHYT, TpU 3TOM MOJMOAEH NEepeXOAUT B BOJHBIA pacTBOp, a
OpraHMyecKyro (a3y HampaBlsIOT Ha CXKHUTAHWE, YTO YCIOXKHSET MpPOLEecC
nepepaboTKu OTpabOTaHHBIX KAaTaIM3aTOPOB, a TAK)Ke MPUBOAMT K 3arps3HEHHUIO
oKpy>katouieil cpeapl. IIpu ucrnons30BaHNM pacTBOpa CONSTHOW KHCIOTHI BMECTe
C MOJHMOJEHOM B PacTBOP MEPEeXOIUT 3HAUMTEIbHOE KOJIWYECTBO BaHAAWA U
Hukens. [Ipu aToM peanbHOe W3BIeUeHHE MOTMOIeHa B paCTBOP He MpeBbIIIaeT
85 %.

[Tpu MUPOMETAIITY PriudecKoi nepepaboTke oTpaboTaHHBIX
KaTaJM3aTOPOB METO/I0M BO3TOHKH IPOIIECC OCYIIECTBISIOT npH aAasineHnu 10,5
MIla u Ttemmneparype 400 T B Teuenue 6 4yacoB, mMpu 3TOM H3BIEUYCHHE
MouOeHa B BO3ToH He npesbimaet /0 %.

B cBmu ¢ a3TMM pa3paboTka HOBBIX CHOCOOOB mepepaboTKu
OoTpabOTaHHBIX  KATalW3aTOPOB, TO3BOJSIOUIMX  MOBBICUTH  HM3BJEUYCHUE
MonuOeHa, YMEHBIIUTh MOTEPH IEHHBIX KOMIIOHEHTOB U  YJIYYLIUTb
9KOJIOTMYECKYIO0 OOCTAaHOBKY, ABJISIETCS] aKTyaJIbHOM MPOOJIEeMOiA.

CoctaB KaTamM3aTOPOB IIO3BOJISIET paccMaTpUBaTh TaKWe OTXOIBI Kak
ChIpbe JUISI KOMIUIEKCHOTO W3BJIEUEHHsI LIEHHBIX KOMIIOHEHTOB B BHUJE
pa3Ho00pa3HBIX MPOAYKTOB WM BO3BpAIlEHUsI UX Ha MOBTOPHOE MPOU3BOACTBO
KarajusaTopos [12].

Tak, ne3akTUBHMpPOBaHHBIE aTIOMOPYTEHHEBBIE KaTalW3aTOPhl SBISIOTCS
[IEHHBIM UCTOYHUKOM BTOPWUYHOTO CBIPBS IS MONydeHus: pyteHus [11], s He
pereHeprupyeMbIX HHUKEIbIUPKOHUEBBIX KaTallM3aTOPOB pa3paboTaHbl Hay4HbIE
OCHOBBI IIJIA3MEHHOU MepepabOoTKH, BHICOKOE COJepKaHWe Majuiagusl AearoT
afOMoONalIalieBble  KaTajlu3aTopbl IIEHHBIM BTOPHYHBIM cbipeM [13].
Pemienne npoGyieMbl BOBIIeUEHUS B IIepepadOTKy ajJbTepPHATUBHBIX UCTOYHHKOB
[BETHBIX  METAJJIOB, B  YaCTHOCTH, OTpabOTaHHBIX  MOJUOAEHOBBIX
KaTaJln3aTOPOB TMIPOOYUCTKH, BBIIOIHSIOMINX POJIb YCKOPUTENEH B Ipolieccax

nepepaboTky HeTH, BeCbMa aKTyajbHa, T.K. TaKWe KaTallu3aTopbl COIEPKaT OT
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4 no 13 Y%omomubaena (Mo) [14].

VBenuueHue JOOBIMM  HU3KOKAYeCTBEHHON He(TH BIEYeT pOCT
KOJIMYECTBA KAaTaJIM3aTOPOB, HCIOJB3YEeMBIX Ha YCTAHOBKaX THAPOOYUCTKH
HeQTsiHBIX (pakiwmii [10].

Ha xaranmzatopsl ruapoodrcTku npuxoautcs okosno 40% wmuposoro
pBIHKA KaTaJau3aTopoB HedTenepepaboTKH, EeMKOCTh KOTOPOTO OI[EHUBAETCS B 2
miipa. poiut. [15]. TTo Mepe ykecToueHUs 3KOJOTHYECKUX HOPM Ha HedTerpo-
IYKTBI CIIPOC Ha KaTaJM3aTOPbl THAPOOYNCTKH B MHpe OyneT Bo3pactarh. Co-
riacHo JdaHHBIM KoMmmanuu Freedonia Group Incgmpoc Ha KaTanu3aTOphl CO
cTopoHbI HedTenepepabatriBaromieil npombinuieHHoctr CIIA B 1998-2003rT.
poc B cpeaHem Ha 4 %B roxa. CyliecTBeHHOE BIUSTHUE OKa3aHd Takue (PaKTOpHI,
KaK y>KeCTOUeHHE SKOJIOTHUECKNX HOPMAaTHBOB, MMOBBIIIEHUE OKTAHOBOTO YHCIa
ABTOMOOWJIBHOTO O€H3WMHA, COKpallleHWe NPUMEHEHUS MEeTHITPUOYTHUIIOBOTO
a¢upa, a Takke cHuxkeHue kadectBa Hedtu. Ceoie 90 Y% ob1ero cnpoca npu-
XOJUTCS] Ha KaTalnu3aTophl, UCIONIb3yeMbIe B Mpolieccax KaTaJTuTHIeCKOro Kpe-
KWHTa, aJJKWIAPOBAHMS U THIPOOYHUCTKH. J[MHaMUKa MOTpeOJIeH s KaTaau3aTo-
POB THIIPOOYUCTKH MPOTPECCUBHO yBenuunBaercs, (MiH. noiut.): B 1989r. -148,
1993r. - 190, 199§. - 230, 2003 - 310.C npunsaruem OoJjee XeCTKUX HOPM
COJlepKaHUs cepbl B aBTOOSH3MHAX, OKUJAeTCs yBenueHue Ooiee yeM Ha 6 %
NOoTpeOHOCTE B MOIIHOCTSIX MO THIPOOYMCTKE M, KaK CIeJCTBHE, B KaTallu-
3aTopax THAPOOUYUCTKH [16].

VYBenuueHue o0beMOB MOTPeOIeHNs KaTaJu3aTOPOB AENAOT aKTyalbHOU
npobiieMy YTWIM3ALMU KaTalau3aToOpoB, BBHIPAaOOTABIIMX CBOM pecypc U He
MOJIJIeKAINX JNanbHeWmed skeruryatanuu. CkiaaupoBaHUe Ha TpuiieTarolnei
TEPPUTOPUU TAKUX TOKCHYHBIX MHOTOTOHa)KHBIX OTXO/OB CIIOCOOCTBYET 3HAUM-
TEIPHOMY YXYJAIICHUIO DKOJOTUYECKOW 00CTaHOBKH. JlemapTaMeHT 1Mo oxpaHe
okpyxarorieid cpensl CIIIA Brmounn oTpabOTaHHBIE KaTallu3aTOpPhl B CITUCOK
MOTEHIMAIIFHO OMACHBIX OTXOJIOB, 3alIPEIICHHBIX K 3aXOPOHEHHIO B IpyHT [17].

Cy1iecTByrolfe TEXHOJIOTHH YTHIIH3AINN OTpabOTaHHBIX KaTaIn3aTOPOB

B HACToOslIee BpeMsl He HaxoIAT 3Q(PEeKTUBHOTO MPUMEHEHHUSI B OTEUECTBEHHOMN
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nmpakTruke. BMecTe ¢ TeM, cocTaB KaTaan3aTopoB MO3BOJISIFOT pacCMaTpUBaTh Ta-
KHe OTXOJIbI KaK ChIphe JJISI KOMIUIEKCHOTO M3BJICUeHUS [IEHHBIX KOMIIOHEHTOB B
BUJIE pa3HOOOpPa3HbIX MPOIYKTOB WJIM BO3BpAIlleHUsS WX HA MOBTOPHOE IPOM3-
BOJICTBO KaTaJIM3aTOPOB.

B mnporecce ruapoodnMcTKH  He(TSHBIX  (GpakUuid  MPUMEHSFOTCS
KaTajn3aTophl Ha OCHOBE OKCHJA AJFOMUHUS WJIM IIEOJIMTA, MPOMOTUPOBAHHBIE
COCIMHEHWMSIMU PEIKUX W THKENBIX IBETHBIX MeTauioB. Kartamm3aTopbl
THJAPOOYUCTKM  WCIIOJNB3YKOTCS  JUISI  BBIMyCKA  MOTOPHBIX  TOIUIMB  C
VIIY4IIeHHBIMH SKOJIOTUYECKUMHU XapaKTePUCTUKAMH.

[Tocie MHOTOKpaTHOTO WCTIOJNB30BAHMS KATaaWU3aTOPhl IO BIIASHUEM
XUMUYECKUX pPeaKIuil yTpauyuBalOT CBOM IepBOHAYaJIbHBIE CBOMCTBA, HE TO/I-
JeXaT pereHeparyi U OCTYAI0T B OTBAJIBI U ITUIAMOHAKOIIATETN. JTO 3aMETHO
yXYJIIaeT SKOJOTUYECKOE COCTOSIHHE OKPYJ)KaroIed cpelibl B HEMOCPEACTBEH-
HOM OnmM30CcTH OT HedTenepepadaThIBAIOMINX MPEANPUITHHA, TpeOyeT 3HA4YH-
TeJBHBIX 3eMeJIbHBIX TUTOIIAZe W dKCIUTyaTallMOHHBIX 3aTpaT. MexXmay TeM, co-
CTaB OTPaOOTAaHHBIX KaTallM3aTOPOB TO3BOJISIET PAacCMaTpUBaTh UX KaK KOM-
MJIEKCHOE CHIphE Ui TIONYYEHWsI PAa3IUYHBIX MPOIYKTOB WU BO3BpAICHUS
IIEHHBIX COCTAaBJISIFOIIMX Ha MOBTOPHOE Mpou3BoAcTBO. OCHOBHOM (a3oit kaTa-
JU3aTOPOB TUAPOOYUCTKU SIBJISIETCS AJFOMOOKCHIHBIM HOCHTENb (ITopsaKa
90%), Ha KOTOpBIN HaHECEHBI aKTUBHBIE KOMIIOHEHTHI - COCIMHEHUS PEIKUX U
TSOKENBIX [IBETHBIX META/UIOB TaKMX, KaK MOJUOIEH, HUKeIb (KOOaabT) U Apy-
rue. ConepkaHre MeTaJIOB OMpeaelisseTCs TEXHOJIOTUYECKUMH COOOpaKeHus-
MU U MOKET U3MEHSTHCS B IMIUPOKUX MpeJieax.

Hwxe paccMOTpeHBl XapaKTEPUCTHUKUA KaTaJIW3aTOPOB THIPOOYHMCTKH,
CIOCOOBI MX MOJTYUYEHUs, MPUINHBI I MEXaHU3MbI OTPABJICHUS U PEaKTUBAIINH, &
Tak)XKe CYIIECTBYIOIIUE yTH MepepaboTKH J1e3aKTHBHPOBAHHBIX KaTaJIM3aTOPOB.
Ha ocHoBaHuMM aHanu3a OIyOJIMKOBaHHBIX pPabOT BBIOPAHO HaIpaBleHUE
MPOBEICHHBIX ~ WCCIeOBaHUN ©  cHOPMYTUPOBaHBI OCHOBHBIC  3aJa4d

HACTOSIIEH TMCcCcepTaIIHH.
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2.2.1 . Karanuzatopsl rugpoo0paboTKu

B mporecce rHApPOOYMCTKH MPUMEHSIOTCS CEPOCTOMKHE THIPHPYIOLIUE
KaTaju3aTophl, MPEeACTaBISAIONIMe COOOW coYeTaHWe OKCHAOB, CYJIb(GUIOB -
anementoB VI u VIII rpynn INepuomndeckoii cuctemsl anementos (Mo, W, Ti,

Ni, Co0), HaHeCeHHBIX Ha HOCUTENb - MpeumyiiecTBeHHO » - Al,Og,
MIPOMOTHPOBAHHBIX Pa3IMYHBIMH nobaBKamMu [18]. Hawunbonsiee
pacrnpocTpaHeHHe  TONYyYMIM  allfoMOHUKeldbMonuOaeHoBole (AHM)

amoMokoOainpT™MonnoaeHoBele  (AKM) kommosuiun. BaxHBIM KpuTepuem
paboTOCTIOCOOHOCTH KaTaln3aTopa SBIsSeTCS oOeccepuBarollas aKTUBHOCTb U
bu3NKO-MeXaHUYECKNEe XapaKTePUCTUKH.

Ta6auna 1. XapakTepucTUKN HEKOTOPBIX 3apyOeKHBIX MPOMBIIIICHHBIX
KaTajlnu3aTopoB

®upMma 1 Mapka [lokazarenu kayecTBa

KaTaJim3aTtopa

«Haldor Topsoe» NiO - 3,4% Sy.= 180m°/r
TK- 551 MoO3 - 14,0% V= 74Gr/m®
TK- 581 Syn.= 140m°/r

V= 740kr/™m°
«Pracatalyse» NiO - 3,0% Sy. = 170m%/r
HR - 345 WO3-15,0%
HR-346 NiO-3,8%;

Mo03-16,8%

Viop = 0,45M%r

«Shokubai kasei
kogyo»

CoO-3,87%....

Mo03-12,8%

CDS - DS fieonutsL.) CoO - 3,7% $1. - 256M%/r

CDS - D9 Mo03-14,0%

«American Cyanamid» | CoO - 50% Sy. =230m°/r

NDS - 20 Mo03-16,2% V= 660r/™°

NDS - 30 NiO - 5,0% Sy. = 230m%/r
Mo03-16,2% V= 74Gr/v°

«Shell» NiO - 3,9% Syt. =165m°/r

S—424 Mo03-19,8% V= 750r/™°

«Ketjen» Co0O - 4,0%

KF - 1243E (ueonutH.) | M003-12,0% Sy. = 250m%/r

OCHOBHBIC CBOMCTBA HCKOTOPBIX Bapy6e>KHBIX IMPOMBIIIJICHHBIX

KaTaJu3aTOPOB THAPOOYMCTKH mpuBeaeHbl B Tabauie 1 [19]. Kak BugHO u3

T36J'II/II_U>I ) KaTaJin3aTopbl TMAPOOYUCTKH, BBIITYCKa€MbIC Bap}IGGH(HBIMI/I

q)HpMaMI/I, OTJIIMYArOTCA JOCTAaTO4YHO HHU3KHUM COACPKaHUEM

akTuBHBIXKOMITOHEHTOB (Co, Ni, MO), BbICOKOW yIeqbHONW MOBEPXHOCTHIO U
NPOYHOCThIO. KaTamu3aTtopbl T'HIPOOYHCTKH,

KOTOpbIE IPOU3BOAAT HA

OTCUCCTBCHHLIX 3aBOJaXx, II0 CBOHMM @I’IBHKO-XHMI’I‘IGCKI’IM XapaKTCPpUCTUKaM
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HaXOATCS Ha ypOBHE 3apyOeXHbIX (Tabnuia 2).

Tabauua 2
XapaKkTepuCTUKH HEKOTOPBIX OTE€YECTBEHHBIX MTPOMBITIIEHHBIX
KaTajn3aTopa TuIPOOIHCTKH

Mapka IToka3aTesn kayecTBa
KaTaJau3aTopa

HacpinHas mJI0OTHOCTD - 0,64-0,741“/CM3

Ko duunent npounoctn -2,1 kr/mm

Muametp rpanyJ - 1,3-2,1vm

XHMHYEeCKHIl COCTaB B MmepecyeTe Ha CyXoe
AKM BemrecTso, % macc.

NiO- 3,0-4,0%

CoO -ne menee 4%

MoOs; - He menee 12,0%

Hacbinnast miotnocts - 0,64-0,74/em”
Ko duunent npounoctu -2,1 kr/mm
Nuametp rpanyJ - 1,3-2,1vm
HacpinHag mJI0THOCTD - 0,64-0,741“/CM3
ro-11v7 Ko duunent npounoctn -2,1 kr/mm
Huametp rpanyJ - 1,3-2,1vm
XHMHYEeCKHIl COCTaB B ImepecyeTe Ha CyXoe
BewiecrBo, % macec.

NiO- 3,0-4,0%

CoO -ne menee 4%

MoOs - He menee 12,0%

Hacwinnoii Bec - 820kr/m”
Ko duunent npounoctu - 2,1 kr/mMmm
YneabHasi NOBEPXHOCTD - 220m%/r
I'K/J-202 Nuametp rpanyJ - 1,3-2,1vm
XuMH4YecKHIl cOCTaB B IepecueTe Ha CyXxoe
BewiecrBo, % macec.
NiO - 4,5%
Co00-0,5-1,0%
Mo0O3-14,0%

Haceinnoii Bec - 760Kkr/m’
Kos¢gduunent npounoctu - 2,4xr/mMmm
YaeabHasi HOBEPXHOCTb.....225M /r
Huametp rpanya - 1,5-2,1mm

I'KJI-2021 XuMuYeckuii cocTaB B IepecyeTre Ha CyXoe
BeliecrBo, % macec.
NiO-3,0%
CoO------ %

MoOs - 9,5%
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Haceinnoii Bec - 650Kkr/m’

Ko duunent npounocru- 1,4 kr/mm

YaeabHast noBepxHocthb - 180m /r

Nuametp rpanyJ - 1,5-3,0mm

['TI-526 XuMHYecKHIl cOCTaB B IepecuyeTe Ha CcyXxoe

BewiecrBo, % macec.
NiO-3,0-4,0%

MoO;- 12,0-16,0%

HacbinHoii Bec - 750kr/m°

Ko duunent npounoctn - 1,5kr/mMmm

YneabHasi NOBEPXHOCTD - 240m%/r

I'C-16811 Nuametp rpanyJ - 4,0mm

XuMHYecKHil cOCTaB B IepecueTe Ha CcyXxoe

BewiecrBo, % macec.
NiO -3,6%

Mo03-14,5%

Taoauua 3
[TpenensHO NOMyCTHMBIE KOHIICHTPAIUH 3arps3HEHUs BO3yXa paboueii 30HbI

3arpsi3HUTEHN MK, mr/m3

Ko6aabT (nbliib) 0.01, as3pozoan. | kaacc
ONMACHOCTH, aJLIepreH

Huxens (Metasnuueckuid u pacrBopumbie | 0.05, asposoan, | kiacc

coeuHeHHs B nepecyere Ha Ni) OMACHOCTH, KAHIEPOTEH,
aJlIeprex

Mo 1n0aen 2,0, lll ki1ace omacHoCcTH

PacTBopuMBIE coeTUHEHUSI 1,0, lll k1ace omacHocTH

HepaCTBOPHMble COCANHCHHUSA

Kpome Toro, Bo Bpemsi W TOCJIe WCTOJIL30BaHMS ITHX KaTalld3aTOPOB
MOTyT 00pa3zoBaTbcs TokcuuHbId kKapOouua Hukens (0,0005, meuis, | kmace
OIMaCHOCTH, KaHIIEPOTeH, ajulepreH, OCTPOHAPABICHHOTO IEHCTBUS) M HU3IIME
CynbGUIbl HHUKENS, CONMM HUKeNs B Buue ruapoasposois (0,005, asposzoins, |
KJacc OINAacHOCTH, KaHIEpOreH, alUlepreH), KaHIEPOTeHHOCTh KOTOPBIX

nokasana [20].
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2.2.2.Cnioco6sl iepepaboTku 0TpaboTaHHBIX KaTalln3aTOpPOB

NHTepec K  BO3MOXXHOCTSIM  HCIIOJIB30BaHHS  J€3aKTHBUPOBAHHBIX
KaTaJIMTUYECKUX MaTepUaoB, H3BICUEHUS W3 HUX I[[EHHBIX KOMIIOHEHTOB
TIOJITBEPIKIIAETCS KaK MyOJIMKAIUsIMHU pe3yIbTaTOB HCCIENOBATEILCKUX padoT,
TaK ¥ YypOBHEM IIaTeHTHBIX MpeajoKeHui. VccienoBaHUsIM MOJBEPraluch
KaTau3aTophl Pa3IWYHBIX THUIIOB, B 3aBUCUMOCTH OT WX COCTaBa |
CoJlepKalXcss B HUX IIEHHBIX KOMITOHEHTOB. Cpeny mpezrnoaraeMbiX IyTei
nepepaboTKA OTPabOTAHHBIX KaTalM3aTOPOB MOXKHO BBIICTUTH HECKOIBKO
OCHOBHBIX HaIlpaBJICHUM.

Jlnst MmonmuOieH- U BoIb(GpaMcoepKaliuxX OTpaOOTaHHBIX KaTaln3aTOPOB
Ha ocHoBe okcuma amomuuus (['KJ[-202, 'K-35, AKM, AHM) npexacraBieH
MUPOMETAIIYPIHUECKH crmocob u3BnedeHus 1BeTHbIX MeTamioB (Mo, Co, Ni,
W, V) npemnararoriuii:

- TIOJIydeHHE OKCHJIa MOJIMOJeHa WM BOJb()pamMa BO3TOHKOH C
nocleAyIolIel mepepaboTKOM ocTaTKa Ha OJTHOM M3 HUKEJIEBBIX MPEATPUSTHH,;

- MOJy4YeHre KOMIUIEKCHBIX METAJNIMYECKUX CIIJIABOB BOCCTAHOBUTEITHLHOM
TUTABKOW KaTalli3aTOPOB MIIM UX OTApKOB.

OKHCTUTENBHBI 00KHUT MPOBOJAT C IENBIO yIaJeHUs Cepbl U yriepojaa
Py MUHAMAJIBHBIX TIOTEePSX MOJNHOJeHa W BoJib(PpaMa M3 orapka, U mepeBoja
OombIIeld YacTh MOJUO/IeHa WK BOJIb(paMa B BUIE OKCHIIOB U3 OTPaOOTaHHOTO
Karanu3zatopa B ra3oByio (a3zy. [Ipu oOxwure B TedeHne 3 4 B TOKE BO3ayXa
yaajieare MoymOieHa B BO3roHbI coctaBisieT: 84% -nns AKM npu 1050T u -
70 % -pna I'KJ-202u I'K-35 npu 1200 T. [Nony4yeHHbIi py 3TOM BO3TOHKOM
Mo0O; MOXeT CIy>XKUTh TOBApHOW MPOAYKIMEH WM CBIPhEM HJsi TOBTOPHOMN
cyonmumanuu. IlomydeHHbIE Orapkd € OCTATOYHBIM COACpKaHWEM Ccepbl M
yraepoaa 0,02-0,08 %a Bonbdpama u Hukens - 25u 18 %, cooTBeTCTBEHHO,
MOTYT OBITh UCIIOJIB30BAHBI JIJIS MOTYUYEHUS METALTHISCKUX CIUTAaBOB HA OCHOBE
cucteM Co(Ni)-Mo u Ni-W. OcHOBHbIMH HHKEIb- U BOJIb(pamMcoaepKaiuMu

dazamu B HUX sBistoTes 3akuch HUKeNs (NiO) u Boisdpamar Hukens (NIWO,).
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HccnenoBana BO3MOXXHOCTh HW3BJICUEHHS W OYHMCTKH MoJuOIeHa u3
0TpabOTaHHOTO KaTalln3aTopa METOJOM paAHallOHHO-TEPMHUUYECKON 00paboTKH
[21]. Heobpatumo nesaktuBupoBanHbie Ni(C0)-Mo/Al,Oz kaTanuzaropsl ObuH
MOJIBEPTHYTHl BO3JEHCTBUIO MOIIHOTO MOTOKa YCKOPEHHBIX 3JIEKTPOHOB C ILie-
JBEO pa3fieNieHrss KOMIIOHEHTOB JJIs TIOCIIeNyFOIIel yTHin3anuu. PaguanmonHo-
TepMHUUYecKast 00paboTKa IyYKOM YCKOPEHHBIX JIEKTPOHOB ¢ 3Hepruei 1,2 M»sB
MO3BOJISIET OCYIIECTBUTh MTyOoKyro (10 99,9 %Macc.) O4nCTKY OKCHIIHBIX CHUC-
teM oT C u S.Ilpu Ttemneparypax, 6nuszkux k 770K, obmydeHre npuBOIUT K
KpUCTAIUIM3alMu psga (a3 M MpakTUYecKu cpazy - wucnapennto MoOs.
Cy6mumupytromuiics MoOs, monmydyeHsslit npu pamuonuse ¢a3z Ni-Mo/A1,03,
HaKaruimBaeTcs Ha XonoaHbIX (<670K) yuacTkax peakropa.

DKCIEPUMEHTHI TI0 CO3JIaHUIO0 YCTAHOBKH JIJISI U3BJICUEHUST MOJMOAeHA 13
0TpabOTaHHBIX KaTaJIM3aTOPOB THIPOOUYNCTKH, COBMEIIAIINN B cebe MUpo- U
ruapoMeTautyprudeckue npoiiecchl npoeneHsl B MUCuC [22]. OnpeneneHsr
pPEeXKMMBI BO3TOHKHA MOJIMOJIeHA B BHJIe TPHOKCHAA MOJNHOJIEHA W PACTBOPECHHUS
BO3IOHA B aMMHaKe C MOJTy4YeHHeM KOHIICHTPUPOBAaHHBIX PACTBOPOB MOJMO1aTa
aMMOHWUSI, TIPUTOAHBIX JIJISI TIPOU3BOJICTBA AMMOHHMITHBIX MOJIMOJIEHOBBIX COJICH.
Bosronka MoOs3; Benach U3 OTpabOTaHHBIX KaTajiu3aTopoB, comepxamux Ni u
Co, B IpoyBaeMoM BO3IyXOM peaKTope ¢ MepeMelleHreM IeYH BIOJb CJIOos Ka-
tanuzatopa, npu temneparype 900 T. [Tapst MoO; KOHIEHCHUPOBAIKUCH Ha XO-
JOWIIBHHKE, TIPOMBIBAEMOM aMMHUAYHON BOJON. XWUMHUYECKHUI aHaTN3 BO3TOHA
MoKa3aj, YTO OH COCTOMUT MPaKTHUYECKH W3 YHUCTOTO TPUOKCHAAa MOJMOJAEHA.
Crenenp Bo3roHkn MoO3 M3 KaTajgu3aTOPOB B CEPUHU OINBITOB COCTAaBHUJIA HE
Huxe 70 %.

[IpumeHuTenpHO K OTpaboTaHHBIM KatanuzaTopam mapku AMK npenso-
’KeHa TeXHOJIOTHS TOTYYSHUS U3 HeTO JIUTaTyphbl allFOMUHUNA-MOJINOIeH-KOOAITBT
MeTonoM aekTposn3a [23]. ['panHynbl KaTaau3aTopa 3arpyarT B allOMUHHE-
BBIIl 3JIEKTPOJIU3ep BMECTe C TIIMHO3eMOM OAMH pa3 B cmeHy. CpenHee cozep-
’KaHue MoiubaeHa u kobanbTa B 0TpabOTaHHOM KaTanu3aTope coctaBiser 6,67

u 2,44 % coorBercTBeHHO. OCHOBHBIE TapaMeTpbl 3JEKTPOIHM3a ATIOMUHUS
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MO/IIEP)KUBAIOTCS HAa 0OBIYHOM ypoBHe. M3Biedenne monubaeHa 1 kobanbTa u3
KaTajqu3aTopa B JUTaTypy COCTaBiseT B cpeqHeM /6,8u 76,3 YcooTBeTCTBEH-
HO. DTO CBHUAETENCTBYET O JOCTATOYHO TOJHOM 3JIEKTPOJIUTHUYECKOM pa3Jio-
KEHUU CyITh(OUIOB B KPHOJUTOTIMHO3EMHOM paciiiaBe. Hampspkenne pazmoxe-
Hus cynbpunoB metaisioB npu 1000 T cocrasnsier 2,7 B npu pabovem Harpsi-
’KeHUu Ha BaHHe 4 B, T.e. BO3MOXXeH COBMECTHBIM 3JIEKTPOJIU3 TIIMHO3EMa U
CcyIb(HI0B, BXOMIIIMX B COCTaB OTPabOTAaHHOTo KaTammsaTopa. Karnoxst Mo**
1 Co”" BOCCTAaHABIMBAIOTCS 10 METANIOB HA JKHIKOM KaTOJE M3 aTIOMHHUS, a
aHnoH S okucisieTcs Ha aHoge 10 SO, mo peakiusm (7):

S?%-2e-S, (7)

S +2C0-3S0, +2CO

Brimenstomuiicss CepHUCTHIN Ta3 yAalsieTcsl TP 0TCOCe aHOIHBIX Ta30B.
DKOHOMHMsSI TJIMHO3eMa 3a CueT OCHOBBI Karajiu3aropa cocTaBisier 6,5 %.
[Tony4yenHasi nuratypa MOXKeT OBITh HCIIOJIb30BaHA B KadecTBE KOMIIOHEHTa
IIMXTHI TIpY BBITJIaBKe mopiHeBoro ciiaBa AK12M2MrH. Ilpumenenue takoi
auraTypbl obecnieunBaeT nosydenue B cruiaBe 0,09 %Mo u 0,04 %Co, a taxxe
OoJiee BBICOKYIO TUIACTUYHOCTh MeTayljia. YIydIlleHhe MEXaHUYeCKUX CBOMCTB
cruiaBa oOYCIIOBIIEHO CBSI3BIBAHUEM jKelle3a B MHTEPMETAILTUIbI, COAepKalllue
MOJIMOIEH U KOOAJIBT.

[Ipucyiiee BceM MPOMBINIICHHBIM KaTalld3aTopaM CBOMCTBO, TaKoe, Kak
BBICOKAsl JIMCIIEPCHOCTh, JaeT MpPaBO TOBOPUTH O TEXHOJIOTMH TepepadOoTKH,
Oasupyrolieiics Ha  MJIa3MOCTPYHUHBIX  BOCCTaHOBHUTEIBHBIX  IpoOIEccax,
MO3BOJISIONINX TOJIyYaTh MPOIYKTHI B YJIBTPAAUCIIEPCHOM COCTOSIHUHM B BHJIEC
KOMITO3UIIMI MeTaJUTMYECKUX MOpoIkoB, HampuMep NIi-MO, win KOMITO3UIHiA
MeTaJUTMYeCKuil mopotnok-kapoun (6opun), Hanpumep Ni-ZnC (ZnBy), u 1.1.
[24]. Takwe TOpPOWIKK MOTYT OBITh  HCIOJB30BAaHBI B  COCTaBe
MOAUGPUIUPYIOIINX KOMIUJIEKCOB JJII YEPHBIX U LBETHBIX METAJJIOB U CIIJIABOB,
B KayeCcTBE KOMIIOHEHTOB WM HWHHUIIMATOPOB TPEBpPAIIEHUS B TEXHOJOTHH
CBEPXTBEPJAbIX KOMIIO3WLMOHHBIX MaTepuajoB U B JPYrux oOJacTsax

COBPEMEHHOI'O MaTCPHUATIOBEACHNS.
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['mapomeTamTyprudeckue TEXHOJOTHU TepepaboTKH OTpabOTaHHBIX Ka-
TaJN3aTOPOB OCHOBAHKI Ha UCTIOJIb30BAaHUHU PEareHTOB, KOTOPhIE CITIOCOOHHKI y/ia-
JIUTh METaJUIbI C TIOBEPXHOCTH KaTallM3aTopa, a Takxke pa3pyuuth cBs3u Al-O-
Al u Al-OH...-Al B kpucramiax ais u3BjedeHUs aMOMUHUS. TakuMmu peareH-
TaMU SBJSIFOTCS KUCJIOTBI, COCIWHEHUS aMMOHUS, IEJ0Yh WM TeXHUYEeCKas
coja.

CepHOKHCIIOTHOE pa3lioKeHHe OTpabOTAaHHOTO KaTajau3aTtopa Ha ajJroMo-
OKCHJTHOW OCHOBE HCCIIeIOBANIOCh B pabote [25] ¢ 1enbio u3BieYeHUuss MOJNO-
NieHa, KoOanbTa, HUKENS U BaHaaus. B pe3ynbrare oOpa3yeTcsi KUCIbI pacTBOp,
conepxkanit Mo, Co, Ni, Vu Al. MonuOnen n BaHaauii SKCTpakiueld OTaeNs-
IOT OT HUKeJIS U KOOallbTa, KOTOPhIE OCTAIOTCS B OUMIIICHHOM PAacTBOPE BMeCTe C
amroMuHAeM. V3BiedeHne MeTauIoB U3 PacTBOpPa MOXKET MPOBOIUTHCS JKUKO-
CTHOM DKCTPAKIMEH WU IO HOHOOOMEHHOM TEXHOJIOTHH.

Jlnis M3BNeYeHUsST METAINTUIECKOro KoOalbTa 13 KoOaIbTCOAepKAIINX Ka-
tanmu3aTopoB (Al,Os (Hocutens) - 60-70 %,Co304 - 20-35 %)asTopamu [26]
npelJIoKeHa JBYyXdTallHas TeXHOJOorHuueckas cxema. llepBbIit aTam - xumude-
CKO€ pacTBOpeHHEe OTPabOTaHHOTO KaTalW3aTopa B CMECH CEPHOW KHUCIOTHI H
xyiopuga Hatpus. [IpopearnpoBaBiyto cMech HEHTPaTU3YIOT IIEIOYHBIM pac-
TBOpoM 110 PH= 5.0-5.5pHTeHCMBHO NepeMenuBaOT U PUILTPYIOT. OUIBTpPAT,
coliepkanii xjaopua u cynbdar kobdanasTa (I1), HATpHsT ¥ ATOMHUHUS, UCIIOJb-
3YIOT B Ka4eCTBE MCXOJHOTO JJIsl TIPUTOTOBJICHUs pabodero snekTposnura. Bro-
poi 3Tam mpemycMarpuBaeT KaromHoe BoccTaHoBieHne uoHOB Co (Il) w3
MPUTOTOBICHHOTO  BJIEKTPOJIUTA, JJII OTOTO B  HUCXOIHBIM  pPacTBOP
JIOTIOJTHATETFHO BBOAST OOpPHYIO KHCJIOTYy C Leiblo crabwim3amuu pH u
BOCCTAHOBUTENb, TMpefoTBpamaromuii  obpazoBanne Ha aHome (Coz0,.
N3Bnedenue kobanbTa B nHTepBaie koHuentpamuii Co (II) B pacteope 0,2-0,85
MOJIB* 1T+ OCYIIECTBIISAIOT Tpu TuloTHocTsX Toka 0,3-0,7 A* CM2, KOMHATHOU
TeMIiepaTtype, 6e3 repeMeIBaHus, C MpUMEeHeHHEM HepacTBOPUMBIX aHOOB.

ConstHast KHCIIOTa HCIIONB3YyeTCS HJIsl TepepabOTKU  KaTalln3aToOpOB

TUIPOOUYHNCTKH BAaKyyMHOI'O Ta30iJIsl, TSKENbIX OCTAaTKOB M JIeMEeTAJUIA3aLNHU,



21

KOT/Ia Ha KaTaau3aTope OCaKIAIOTCS 3HAYUTEIbHBIC KOJIWYECTBA BaHAAWS M
Hukens. [locne B3aumonebictBus HC| w karanmsatopa B OIHY CTaIHio
oOpasyercss mapamonuOaaT amMMoHus. Hukenb W KOOAIbT OCaXAalOT MpH
nomonm N&S, a Almonyyaror npu 3ammenaunBannn ocaaka B Buge Al,Oz-H,0.
[To cxeme Bo3moxuHo monydenne VOClL u NiCl, npu wucnons3oBanuu
OpPraHUYeCcKHX peareHTOB, 00pa3yrIIUX KoMIUIeKcHble coequHenus ¢ V u Ni
[27].

[TepepaboTka oTpabOTaHHOTO Karajqu3aropa TakXke MOXeT ObITh
OCYIIleCTBJIEHA 110 TEXHOJIOTHH XJIopupoBanus [28, 29].

IIpu 06paboTke XJI0pOM, TOCTATOYHO JIETKO B OJIHY CTAUIO, BhIJEISETCS
pacTBOp MoOJMOAEHa, 3aTeM OCaXKIECHUEeM CYJIb(UIOM HUKENs BbIICISIOT
HUKeJIb, @ OKCUJ] aTFOMUHUS mosrydaroT nocie npokanku A1(OH)s. M3Bieuenne
METaJVIOB XJIOPOM B CHeluanbHbIX TpyOuaThix meuax npu T=600-800 €
poTeKaeT 1o peakiusm (8):

MoO; + C + CL +0.5G—Mo0O,Cl, + COT; Y

MoO,Cl; + H,0—MoO; + 2HCI;

NiO + C + C}, — NICl, + COf; > (8)

Al,O5; + 2C + 3C} — 2AICI; + CO1+ COf;

AICI; + 3NH,OH— Al(OH)3; + 3NH,CI )

[TosrydeHHBIE COeTUHEHHUS MOTYT OBITh WUCIOJIB30BaHBI MPU MPUTOTOBIIE-
HUH CBEXKEro KaTajau3aTopa.

B paboTe mpoBoawmiiOCh W3y4YeHHWE AKTHBHOCTH KaTaju3aropa, IMPHUTro-
TOBJICHHOTO W3 pPEareHTOB, W3BJIIEUYECHHBIX W3 OTPaOOTAHHBIX KaTaJIM3aTOPOB.
KoHIieHTpanus cojieif MeTalljioB moadupajiach Tak, 4ToObl TOTOBBIM KaTallnd3a-
Top comepxkain, % macc: 16,0 %Mo0O; u 3,5 % CoO. O6pa3iibl TOTOBUIHN pa3-
JUYHBIME criocobamu. ITonydeHHBIE pe3yJIbTaThl MMOKA3aid, YTO HAHOOJbIIEi
AaKTUBHOCTBIO 00JIaatoT 00pa3ilbl, MOJy4YeHHbIE MPOIMUTKOM, a HaUMEHBIIEH -
cMmerieHreM. KaTanmu3aropbl, TOJydYeHHbIE W3 BTOPHYHOTO CBIPbS, OBLIA
aKTHBHEE IPOMBIIIIEHHOIO KaTajau3aTopa, 4TO OOBsICHSAETCS Ooyiee BBICOKOM

YUCTOTOM U TOPOBOM CTPYKTYpOM HOCUTENS, a TaKXe MWCIOIb30BaHUEM
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MIPOIUTKH BMECTO cMelieHusi pu BBeaeHnr MoOs.

AMMMadHOe BBINETaYMBaHUE MTOJOKEHO B OCHOBY TEXHOJIOTUU Tiepepa-
O0O0TKH OTpabOTaHHBIX KAaTaTU3aTOPOB Ha OKCHIIHOW aFOMUHHEBON OCHOBE, CO-
nepxamnmx ot 4 no 10 % wmonu6nena u mukens [30]. [TpuHIMIHATBEHAS TEXHO-
joruyeckas cxema mnpuBeneHa Ha puc. 6. Karamuzatop (I'O-70) nmoasepraroT
BhIenaynBanuto pu temneparype 60-80 T B teuenue 1 u nmpu T:2K = 1:3,5
aMMHUAYHBIM WJIM aMMHaYHO-KapOOHaTHBIM pacTBopoM (koHmeHTparws NH;,OH
- 60-80r1/11). B pactBop nepexoaut 95-98 %Mo u oxosno 80 % Ni.ITo oxonua-
HUW TIpollecca BBIMIEIaYnBaHUS MyJIbITy (QUIBTPYIOT, TBEpAYIO a3y MpoMbIBa-
IOT ¥ OTIIPABJISIOT HA TIIMHO3EMHOE TIPOU3BOJICTBO. PacTBOp OT BHIIIETAYNBAHMS
U TIPOMBIBKM TBEPAOTO OOBEAMHSIOT ¥ HAMPaBISIOT Ha AWCTUUIALNAIO B
NpUCYTCTBUU copOeHTa ¢ ynapuBanuem B 5 pa3 (T = 60-70 T). IIpomecc
copOLMK HUKEeJIsI HauWMHAETCs TMPH KOHIIEHTpAaIluu aMMHaka B pactBope 20-25
r/1 ¥ NpU KOHEYHOW KOHIEHTpallMu amMMuaka MeHee 1 r/m OH THepeXoauT B
cMmolty npaktudecku moHocThio (98,8-99,9 %) (9).

[Ni(NH 3)6]2(COs)s + BNH,R—

—2[Ni(NH3)g]R3 + 3(NH;)CO;—6NH; + 3CG; (9)

EmkocTs kaTHOHUTOB 10 HUKenro koiediiercs or 100 mo 110 wmr/r.
Monubnar-uoHbl B KaTHOHUT HE TMEpPeXOoAsIT U OCTaloTcsi B pacTBope. Ilocne
yHnapuBaHUS U OTTOHKW aMMHaKa MyJbIly QUIbTPYIOT. PacTBOp OTHpaBistOT Ha
OXJIAKJCHUEe W KPHUCTAJUTM3AIMIO IapamMoiinbnara amMMoHus. FI3BnedeHune
MonubaeHa u3 pactBopa B mapamonubaar coctaBisger 90-95 %. Copbent
MIPOMBIBAIOT W TOABEPraloT JecopOnmy aMMUadyHO-KapOOHATHBIM PacTBOPOM
(100 r/n NHz u 60 r/n CO,) B Teuenune 0,8-1,0u mpu temmeparype 40 <.
JlapHeWIass TUCTUIUISIINS aMMUaKka M JTMOKCHIa yTiIiepo/ia u3 3TOr0 pacTBopa
NPUBOIUT K TOJNYyYEHUIO OCHOBHOro KapOoHarta Hukens. [locie mecopOruu
COpOCHT ymansioT (UIBTPOBAaHWEM M BO3BpAIAIOT B TMpoOIlecC copOumu, a
pacTBOp TMOJBEPraloT AUCTHUISIIIMKA IO KOHIEHTpaluh amMMuaka MeHee 1 r/i.
[TosydeHHy!O MMyNbIly (QUIBTPYIOT, PACTBOP BO3BPAIAIOT HA TOJKPETUICHHE

dMMHAKOM M Ha BbIIICJIAYMBAHUEC, a OCaAJO0K CyllIaT XU HAIPaBJISAKOT HOTpe6I/ITeJ'II-O
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B BHUJIe OCHOBHOTO KapOoHaTa HuKens. V3BiedeHwe HUKeNs W3 pacTBopa
coctaBisieT 99,9 %.PacTBop mociie oXJaXAeHUsI U OCKJICHUS TTapamMonoaaTa
aMMOHMS (DUIBTPYIOT W HANpPAaBISIOT Ha JOOCAXJICHHWE MOJHOIeHAa B BHIE
Monubnara Kamblwsi. ['a3pl, BBIENSIONIMECS B pe3ysbTare MUCTWUISIUN U
yIIapuBaHUs pacTBOpa, IIOCTYMAIOT Ha aJCOpOIHIO Uil TMPUTOTOBIICHUS
aMMHUAYHO-KapOOHATHOTO pacTBOPa, KOTOPHIN HAINPABISIFOT HA BBINIEITAYNBaHNE
KaTaJn3aTOPOB WJIA Ha MPOIIecC IeCOPOIIUN HAKES.

TexHosorust BBIJCNICHUS TOJIBKO MOJIMOJICHA TMPU MOMOIIM COSIUHCHHMA
aMMoHusi npuMeHsulack Ha HoBokyitOsimeBckom HII3. OtpabGoTaHHbId Ka-
tanu3aTop oopabateiBatoT u3bbiTkoM NH,OH (NH,Cl) m nocnenyromeit kpu-
CTaJITM3allMel BBIICISIOT MMapaMouOIaT aMMOHHUS C PELUKINHTOM aMMOHHe-
BBIX CO€JIMHEHUM.

[unpoxcun nnm kapOboHAT HATPHS SBISIOTCS A (HEKTUBHBIMU pearcHTaMH
JUTSL U3BJICUSHUST MOJTMO/IeHA U aJIFOMHUHHMSI, OCOOSHHO C MCIOJB30BaHUEM aBTO-
kinaBoB [31]. [Iporeccsl mpoTekarot 1o cieayronum peakiusm (10):

Al,O35*H20 + 2NaOH— 2NaAl0, + 2H,0; ™

NaAlO, + 2H,0 — A1(OH); + NaOH;

MoOj; + 2NaOH— NaMoO, + H,0;

NaMoO, + 2NRHCI — (NR3H),M00O, + 2NaCl; (10)

(NR3H),M0oO,4 + 2NH,Cl — (NH4)>:M00,4 + 2RNHC1; >

(NH;).Mo0O,4 + CaC} — CaMaO, + 2NH,C1;

NiO + H,SO, — NiSO4 + Hy0;

NiSO,4 + 2NH,OH — Ni(OH), + (NH;),S04 J

Hcnonp30BaHre IMIEIOYHOTO areHTa MpeJIoKEeHO JUIsl TepeBoja B pac-
TBOp MOJUOJEHa, cojepKalerocs B OTpabOTaHHBIX KOOAIbT-MOJUOICH-
AIOMUHHUEBBIX KaTanu3aropax [32]. MonubaeHOBbIN MOTyIPOAYKT HCIIONIb3Y-
eTCsl JUTsl TIoJTydeHus Kartanu3aropa. M3 TBepgoro ocrartka mocie crienuaibHON
00pabOTKM M TPOKAIMBAHUS TOJy4daeTcsl Troy0od NUIMEHT, OO0JagarolInii

MOBBIIIIEHHOM TepMOCTOﬁKOCTBIO, YTO IIO3BOJISACT HMCIIOJIB30BaTh €ro Aajs
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neKopupoBaHusl QasiHca, papdopa, KepaMUIeCKOU TITUTKH.

[Tpouecec, mnpemnoxxeHHbId (paniy3ckoir ¢upmorri «Meto Crecrno»
BKJIIOYaeT 00paboTKy oTpaboTaHHOIO Karajau3aTropa pacTBOPOM KapOoHaTa
HaTpUs TIpW HarpeBaHWW IS TepeBojla MOJUOJeHa B pacTBOpP MoiuOaaTa
HaTpHs, KOTOPBIA TMpeBpallaloT B MOJUOJEHOBYIO KHUCIOTY, oOpabaTbiBast
KOHIIEHTPHUPOBAaHHOM a30THOM KucioToi [33].

OtpaboTaHHBIl  KaTalu3aTOp  MPEABAPUTENBHO  OOXKUIraloT B
okuciuTenbHOU arMmochepe mpu temmeparype 900 T, B pesynbTaTe uero
MIPOUCXOJIUT yJlaJIeHUe OCHOBHBIX KOJIMYECTB JIETYYHMX MPOIYKTOB, yTIepoa,
gactu cepsl. [lanee karanuzaTtop oOpabaThIBAIOT BO BpAILAIOLIEMCSl CMECUTENe
BoHBIM pactBopoM, cojaepxamum 400 r/mn N&CO3; npu temneparype 70 C.
[Tynpia w3 cMecuTessl TIOaeTCss BO BpAIAIONIylOCs Tedb, e mpedbiBaeT ~1
yac. Temneparypa B neuun cocrasisger 650-750 €. Okono 95 % monubaena,
cozepXxalierocss B OTpaOOTaHHOM KaTaju3aTope, CBSA3BIBAETCS B MOJMOJAT
HaTpus, KOTOPBIA PacTBOPSIOT, IMPOMBIBAsl MPOLYKT ropsiaeil Bogoil. Pactsop,
coaepxamuii MoauoaeH, coBmecTHO ¢ 53 %#HbIM pactBopoM HNO; momaercs B
peakTop HeWTpaim3aluu, TAe MPOWCXOAUT pPACTBOPEHHWE UACTHI OKCHIA
amomuHus. Temmneparypa mnporecca HedTpanuzanuu coctaBisier 30°C. 3arem
pacTBOp MOCTYIAET B PEaKTOP OCAXKACHUS MOJUOIEHOBOM KUCIOTHI, B TO BPeMsi
Kak OOJIbITas YacTh ATFOMUHUS OCTaeTcs B pacTBope. OcaxaeHue mMpoBOISAT MTPH
temrepatype 100 T. Ocanmox B Buae cycrneH3ud NpoMbiBaloT 2 %-HbIM
pactBopoM HNQO; u cymiar, cpeanee comepkanrie Mo B MOJTHUOIEHOBOH KHCIIOTE
coctaBmsier 61,2 %, a comepxxaame Al 0,004 %. Beixom Mo B Buze
MOJIMOJIEHOBOM KHUCIIOTHI, B pacyeTe Ha Mo, coaepkaiuiics B OTpabOTaHHOM
Karanuzarope, coctapisieT ~85 %.

AHaNOTUYHBIM SIBJISIETCS MPOIECC, BKIIOYAIOIINN CMellleHne KaTaau3aTo-
pa ¢ nopourkooOpa3HbIM KapOOHATOM HaTpus, N0OaBieHHe BOJABI U MOBTOPHOE
nepeMernBanue, AJisi TOro, YTOOBI YacTUIBl KaTtaau3aTtopa abcopOupoBaiu Ba-
ny. [lanee cMech HarpeBaroT IJIsi IIpeBpallleHUs MPUCYTCTBYIOLIEr0 MOJIMOIeHa

B MOMOAAT HATpusi, 00padaThIBAIOT IPU KOMHATHOM TeMIepaType YTIeKUCIbIM
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ra3om, OOABISIFOT TOPSYYIO BOMY Ui pacTBOpPEHHUS MOJIMOJaTa HaTpus, Hew-
TPaIM3YIOT a30THOW KHCIIOTOW W OCKIIEHHWEM BBIJEISIFOT MOJUOICHOBYIO KH-
CIIOTY BBICOKOW YHCTOTHI VI3BledeHWe MoJMOAeHAa U3 OTPabOTaHHBIX
KaTaJln3aTOPOB IIyTeM B3aWMOJICUCTBHUS C OPTraHUYECKUMH PAaCTBOPUTEISIMHU
npemioxero ¢pupmoii «Chevron Research Cox» [34].

BonHoe BhIlIenaurBaHne MOJIOKEHO B OCHOBY CIOCO0a, MPEII0KEHHOTO
JUTSL CEJIEKTUBHOTO M3BJIEUEHUS PEIAKUX U TAXKENBIX [IBETHBIX MeTayioB (Mo, V,
Co, Ni) u3 orpaboTtanHOro Katanuszaropa aecyib(ypH3aluyd Ha OCHOBE OKCHJIA
amomunus [35]. Karanuszarop mamenpyaror, B muxty BBoAsST N&CO; B Mosip-
HOM cooTHomernn 1,5-4kx A1,0; u cnekaroT ipu Temneparype 1150-1400 °Ca
3aTeM BBINIETAYMBAIOT TOpsSYe BOAOW, C U3BJICYCHHEM aJIOMHUHUS B
amomuHaTHBIN pacTBop (90%).OcTtaTok BhIIIEIa4YMBalOT cepHoii kucioToi 0,1-
0,9 monb/n mpu nepeMeriuBanuu, ¢ usBieueHuem Co B pactBop (84%), NiO
ocraetcs B TBepaoit daze (u3Bneuenue Ni cocraBiser 95 %).

B kadecTBe anmbTepHATWBBHI MPOBOJUIUCH WCCIIENIOBAHUS IO CIEKAHWIO
oTpaboranHoro karanuzatopa ¢ N&oCO; npu conmepxkanuu cosl B mmxTe 12 %ou
temneparype 600 T c¢ mocnemyroumm BOIHBIM BblllenaunBanueM MO wu3
orapka npu T=80°C [36]. M3Bneuenre Mo B pactBop coctaBuiio > 92 %.ITocne
koppektupoBkn pH pactBopom HC1, u3 HeHTpamTu3oBaHHOTO pacTBOpa
nobasinenneM NH;OH ocaxpann ammonwmii MonubaeHoBokucibii (AMK).
Brinenennsiii AMK npokanuBanu npu T=450 T no MoQOs3, uncrtora KOTOpOro
nocturaet 92,4 %. AMK Ttakxe MOXeT OBITh TMOJY4YeH C HCIOJIb30BaHUEM
cOpOIMY Ha aKTUBHUPOBAHHOM YTJIE.

C wuenpto W3BJIIEYEHHS IICHHBIX KOMIIOHEHTOB W3 OTpPabOTaHHBIX
KaTaJln3aTOPOB TPEJIOKEHO HCIOJIB30BaTh OaKTEPHH, KOTOPBIE pa3pyIlIatoT
Karajgm3aTop, nepepadarbiBas MOJIHOEH, KOOABT, HUKEINb, alFOMUHUH, MOCIe
Yero MeTaJlJibl W3BJIEKAIOTCS TpU CHUIIbHOM Harpese [37]. OmHako 3TOT crmocob
HE HaIlleJI MPOMBINIJICHHOTO PUMEHEHHS M3-32 BBICOKOW CTOMMOCTH OaKTepwHid
¥ HEBO3MOXKHOCTH BO3BpAIIICHUS WX B IPOIIecC.

KonuyectBo  pa®oOT, TMOCBAILUEHHBIX MepepadoTKe  OTPabOTaHHBIX
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KaTaJlu3aTOPOB THAPOOYUCTKH, CBUAETEIHCTBYET, UTO B TOCIEIHUE TOMBI 3Ta
3a/1ada TPeJICTaBIsIeT 3HAYMUTEIBHBIM WHTEpPEC. DJTO CBSI3aHO KaK C POCTOM
00beMOB 0OBIYM HePTH U HeTenepepabOTKH, MIPUBOIAIINM K HEOOXOIUMOCTH
YBEJTMYCHUS] KaTaJTU3aTOPHBIX IMPOW3BOJCTB, TaK W C OTCYTCTBHUEM peallbHBIX
CBIPBEBBIX MCTOYHUKOB IOJIYYEHHS MOJHUOJEHA W €ro Cojicli Ha TeppHUTOPHUH
Poccuiickoii ®enepanuu. OgHako B MpeNCTAaBICHHBIX paboTax He ObLIO
VAEJIeHO  JIOCTAaTOYHO  BHHWMAaHHUS  BONPOCY  CO3MaHUS  OE30TXOIHBIX
TEXHOJIOTHYECKUX CXeM. BeTpedaroTcss TpyJHOCTH TPU BBIOOpE peareHTa WITh
cmoco0a  W3BJEYEHHMsS]  I[EHHBIX  KOMIIOHEHTOB.  JTO  TOATBEpPXKIAeT
HEOOXOMMOCTh TIPOBENICHUSI JOTIOTHUTENBHBIX HUCCISIOBAaHUN B HaIpaBiIeHUN
KOMITJIEKCHOU TTepepabOTKH, UCKITIOYAIOIIIel BRIOPOC MITH 3aX0POHEHUE TBEPABIX
OTXOJIOB.

ABtopom [10] pa3paboTraHa mepcreKTHBHAS TEXHOJOIHS KOMILIEKCHOM
nepepadoTKH OTpabOTaHHBIX MOJTHOIEHCO e PIKAIITIX KaTajim3aTopoB
THIPOOYUCTKA HAa OCHOBE OKCHJIA AIFOMUHUS C TIOJyYeHHEeM MapamoyiioaaTa
aMMOHHUS, MOJIUOIaTa KaJbIUs, TIMHO3eMa, KOaryJsHTOB.

OTtpaboTaHHbIe KaTaIW3aTOPbI SBISIOTCS MHOTOTOHHRKHBIMH OTXOJIaMHU
He(PTEeXUMUYECKOH  TMPOMBIIIIEHHOCTH, KOTOphle OOBIYHO HE HaXOOAT
MPUMEHEHUS W TOJBEPraloTCs 3aXOPOHEHHWIO Ha CIEIUaIbHO 000pYIOBaHHBIX
noyimroHax. Bmecre ¢ TeM, oTpaboTaHHBIE KaTaJlW3aTOpPhl YacTO COJAepXkaT B
3HAQYMUTENIbHBIX  KOJIMYECTBAX  PEIKhe U paccessHHble  D3JIEMEHTHI,
MIPUMEHSIONINECS B Ka4ecTBe MPOMOTOPOB, CTA0MIIM3aTOPOB aKTUBHOU (a3bl u
T.1. [39].

[ToTpeOHOCTh KaTalM3aTOPHBIX MPOU3BOACTB B ATHUX KOMIIOHEHTaX, Kak
MpaBUJIO, HEe TIPEBBINIAET HECKOJBKUX TOHH B T'OJI, YTO TIPW HAIWYHUHA YKECTKUX
TpeOOBaHMI K COJEpPKAHUIO B HUX NMPHMECEe He CIOCOOCTBYET MPHUBJICYCHHIO
KPYITHBIX TPOU3BOJUTENEH MOJ00HOTO ChIphbsi. ClielyeT OTMETHUTh, UTO IOCIe
pacriana CCCP Bce npennpusiTisi 1o MOTYUYEHUIO PEIKO3eMETbHBIX 3JIEMEHTOB
OKazaJIich 3a mnpeaenamu Poccuu. HaOmmonmaromuiicss B MmocjaeaHUE TOABI POCT

OE€H Ha CbIPbEBBIC KOMIIOHCHTHI, YXECTOYCHHUE JSKOJOIrMY€CKUX HOPM H
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TpeOOBaHM, YIOpPOXKAaHUE CTPOUTENHCTBA W COJEP)KAHMS TTOJMTOHOB JIJIS
MIPOMBITIUICHHBIX OTXOJOB CJeJali aKTyalbHOW TpoOJieMy YTWIM3allUA W
KBUIM(UIIMPOBAHHOTO  HUCIIOJIb30BaHUS ~ OTPAaOOTaHHBIX  KaTalll3aTOPOB.
3apy0Oexxaple (UPMBI, OCHOBHOE BHHMaHHUE YACNSIOT HW3BJICUYCHHUIO IIEHHBIX
METaJVIOB M3 OTPabOTaHHBIX KaTaIM3aTOPOB KPYMHOTOHHAXHBIX IPOIECCOB
[40].

CrocoObl  W3BIEYEHWS] OCHOBAaHBI Ha IIpolleccax, HWCIOIb3yeMbIX B
TUAPOMETAINTYPTUM U XUMUYECKON MPOMBIIUIEHHOCTH. CYIIECTBYIOT CIOCOOBI
u3Bnedernss Mo, Co, Ni, V u3 oTpabOTaHHBIX KaTaJUu3aTOPOB THIPUPOBAHUS
MyTeM OKHUCJICHWsS] W CBSI3BIBAaHMS C JIMTaHAAMH, CIIOCOOHBIMU OOpa30BBIBATH
MPOYHbIE KOMIUJIEKCHI C OKHUCISeMbIMU MeTajulaMu. MeTaibl OKHUCISIOT B
pacTBOpe KOMILIEKCYIoIIero pearenta kuciopogoM [41]. EcTb BO3MOXHOCTBH
BBIZICJICHUSI BBIIICTIEPEUUCICHHBIX METANIOB C HCIOJIb30BaHUEM aMMHUAYHBIX
WIM MIEJOYHBIX BBITSXKEK C Tocienyromeii ux mnepepabotkoi [42]. s
nepeBoia MoKO/IeHa B BBHICIIYIO CTENeHb OKUCIEHUS MPUMEHSIOT 00paboTKy
OTpabOTaHHBIX KaTaau3aTOPOB BOJHBIM PAcTBOPOM MEPOKCHAA BOJOPOJA HIH
HATpPHS, WIIA UX CMECH B TIPUCYTCTBUH COJIBI

[43-45]. U3 omHoro pactBopa MO MOXHO WH3BJI€Yb HOHOOOMEHHOM
CMOJIOH ¢ Tocleaytollei necopOiureil U3 MOHUTA B BUJIe KOHLIEHTPUPOBAHHOTO
pactBOpa [46].

B pabote [47] npemnaraercst u3BiekaTh MOJHOIEH M3 OTPaOOTAHHOTO
Kartamuzatopa o0pabOTKOW CMeChI0 BOJBI W OPraHUYECKOTO pPACTBOPUTEINS
(yrineBomopozasl wim XJiopupoBaHHbIe yrieBoaoposl, Csg) mpu 50 - 90 T B
teueHue 15 - 30mun. [Ipu o6paboTke oOpasyeTcs AByXdaszHas cucTteMa, Ipu
3ToM Mo mnepexoauT B BOIHBIM CJIOW, KOTOPBIA OTAEISIOT OT OPraHUYeCKOU
¢da3bl, HampaBisgeMol Ha cxuranve. M3 BogHoro pactBopa Mo BBIAENSIOT B
BHUJIe TBEPAOTO COSIUHEHUSI, HATPUMEDP OKCHIA.

MOXHO  OTMETHUTh, YTO OOJBIIMHCTBO  WCCIIegOBaTelIed  UIA
BOCCTaHOBIICHHS' 00ECCEpPUBAIOIIEH AKTHMBHOCTH DPEKOMEHIYIOT IPOBOJMTE

pereHepanyio B JB€ CTaguU. BBICOKOTEMIIEPATYPHYIO PpETreHepaluio |
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skctpakmuio. Illupoko mnpuMmeHstoTCS aBa BUAA OKCTPAKIMHM. Ta3oBasl -
obpabotka xjopom [48] wim xuakocTHas - 00pabOTKa OPraHUYEeCKUMHU HIIH
HeopranuueckumMu peareHtamu [49]. Tlpu pereHepanuu OTpabOTaHHBIX
KAaTaIu3aTOPOB THAPOOUUCTKH TSKENBIX BHUIOB ChIPhS BO3MOXKHO IIPOBEIEHHUE
JIOTIOJTHUTELHON TPOMUTKU JJI1 BOCCTAHOBJIEHHS KonudecTBa MonubaeHa [S50-
51]

[TaTeHTHBIE CBeleHUs Mpoliecca MmepepadoTKH MpeacTaBieHbl B Tabmuie
5. Anamm3 Ttabnmmbel 5  mokaspiBaeT, UYTO  ra3oBas  OKCTPAKIIHS
MpeANoYTHTENIbHEee, TaK KaK XJIOP 1O CTEIeHHW BO3JCHCTBUS Ha IIMMAHEIbHBIE
CTPYKTYpBI CHJIbHEe, 4YeM Jpyrue peareHThl, OJHAKO MpPH 3TOM yAalsIeTcs
3HAYUTENIbHOE KOJMYEeCTBO MOJHUOIeHA C TIMOBEepXHOCTH. JIJii yMeHbIIeHUs
noTeph MOJUOIeHa MOXKHO MCIIOJIb30BATh KUIKOCTHYIO SKCTPAKIIHIO.

3amaya TOBBIMIEHUST TPOYHOCTH TpaHyJd KaTalIW3aToOpOB  OJHUMHU
UCCIIeIOBATeNISIMUA ~ pelllaeTcsl IMyTeM MpPUMEHEHHWS HHUTpaTa aJlOMUHUS B
Ka4yecTBE JOMOJHUTEIHFHOTO 3KCTPAarvpyroIIero areHTa, Jpyrue peKOMEeHIyIOT
pacTBoOpbI couteii hocopHoii KKCIoThI [52].

BapuantoMm  pemeHus 3ToM  mpoOseMbl  gBisieTcss  00paboTka
THIPOOKCHIOM aJIOMHUHUS B KadecTBe J00aBku [53].

Oupma UOP mpeanaraer NpoBOIUTH IKCTPAKIMIO COJSMH a30THOM
KHUCJIOTHI, TIPEUMYIECTBEHHO HUTPATOM aJlOMHHHS, TaK KaK ITOMHMO
9KCTParupyromux QyHKIHA 3TOT areHT yBEIMYNBAST IIPOYHOCTH TpaHyJI 3a CUET
«cKJenBaHus» [54].

Taoauua 4
[TatrenTHble  cBefeHUs  mpollecca  mnepepaboOTKM  OTpabOTaHHBIX
KaTaJIN3aTOpPOB

Pupma Texnosorus [Tatent

Karanusarop, conep:kamuii | Ilar. 4800185
meosut Y, Beirpyxawt u3 | CHIA BOIJ 38/66
peakTopa u npokaguBaT B neun | HKH 502/26
npu Ttemmnepatrype 1350 F B|24.01.89
ChemcatCo TeyeHue 24 4acoB, B TOKe CMeCH
New Orleans KHCJIOpPOJa W Aa30Ta, MOcJe 4ero
oopabGaTeiBator H2 (100% ra3) 4
4., IPH 3TOM
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KaTaju3aTop oxJaxkaamwt ao 650
F. 3aTtem o6padatsiBaror 100 %
Cl, B Teuenne 90 mMuH. npm
Temnepatrype 650 Fu npoayBaror
azorom. B pe3syabraTe ypasasiercs
97 % kokca, 68 % Fe, 40 %;
MesKAYy BTOPOM H TpeThbel cTaauei
BO3MOKHA MPOMBIBKA aMMHAKOM.

Union Oill
California

of

KaranuzaTtop mocJe
o0pabaTbIBalOT aBeJieBOH
KHCJIOTOI AJIH HUTPATOM
amomuaua Al(NO3)3-9H20 npu
Temnepatype 150-200 F8 Teuenue
0,75-5 q, IMpoxanka
NpPOU3BOJAUTCH B AaBTOKJAaBe MNPH
10,5MIla ra3om, coaepxkamum 10
% BomHoro mapa uw 90 %
Bogopona mpu 690 F. B
pe3yJbTaTe peaKTHBALIMHU
BOCCTAHOBJICHHBIN  KAaTaJU3aTOP
nMeeT akKTHBHOCTL 82 % ot
AKTHBHOCTH CBEXKero.

NPOKAJIKH

Mar. 4122000
CIIA

C 106 23/02
HKM 208/210

24.10.78

Los Angeles
Union Oil of
California

Los Angeles

Karanuzatop coaep:KUT IeOJTUT
Y; NpOKAJIHBAKT B  TOKe
KHCJIOpo/a, u a3ora B
TemnepatypHom auamnazone /00-
1000 F, mocie d4ero ero
akTuBupyetr cmecbio Ur m FDbS
THOEHOM HWJIH Trasoiljiem e
no6aBkoii 0,2 % ammuaka npu 52
F.

Iar. 4107031
CIIA

C 106 13/02
HKMH 208/111

15.08.78

Mobil Oil Co
N.Y.

Perenepanus KaTaJIM3aTopa,
cojep:xaiero MOJINOI€EH,
npomorupoBannoro Ni,. CO, Mn,
Fe, BkJ0O4YaeT mnNpokajJKy B
aBTOKJIaBe NMPH BaAKYyMHPOBaHHH
npu 450 C, 1600 Psigsogopoaa B
TeueHue 40 MHH., U 06pabOTKy
PACTBOPEHHBLIMHU B cbIpbe
TBepaAbIMH cosisavmu HCI.

Iar 4581127
CIIA
8.04.86

C 106 45/02

HKMH 208/143

Exxon
Research and
Engineering

Karaauzatop o0pabaTbIBalOT
MeTaJLIco/IepKal UM
KOMILIEKCHBbIM coeauHeHnem MX

IMaT.4663023
CIIA
5.05.87
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Co
New Jersey

u, rae MO = Co, Ni , Mn, Fe;
a30TcofAep:KALIMA OpraHHuYecKuu
aurang npu temunepartype 50 C, ¢
nocjeaywumen  NpPOKaJKOH B
Oe3kucJOpoAHOH aTMocgdepe ¢
A00aBKOM cepsl WM

cepocofiep:kamiero  coeIHHEHHs
npu 200C.

C 10645/08
HUKMU 208/112

Chemcat Co
New Orleans

Karaauzatop NPOKAJINBAIOT,
3aTem obOpabGaTreiBaloT 10-30%
pPACTBOPOM  a30THOH  KHCJIOTBHI
(HNC3) mpum 20-100C 3artem
00padaTbHIBAIOT pacTBopoMm
nepoKcHIa BoAOpOAA,
NpOKAJTHBAIOT.

KaranuzaTop npokajJuBamT mNpH
1000 F, mnpoayBawT a3oTom,
oopabareiBator 100 % H, B
TeyeHHue 4 yac, mNpPoayBaIOT
azorom, ooOpabGareiBaroT 100 %
Cl, npu 650 FB Teuenne 90 muH.,
npoayBka a3zorom mnpu 650 F,
3aTeM MPOMBIBAIOT BOJOH B CMeCH
¢ nepexkuchio Boaopoaa npu /0 C
u3 pacdera 5 kr H,02 na 1 T.
KaTaju3aTopa U cymar.

A.C 2605624CCP
BOIJ 23/90
18.03.90

nar. 4787968
CIIA

C 106 11/05

HKMU 208/120
29.11.88

Institute Bogopoanasi  perenepaunmss  Ha | EIIB 0309219
Francais du yCTaHOBKe 3aKJII0YaeTCst B | BOIJ 29/38
Petrole NpoAyBKe HEMOJBHKHOTO CJIOSA
Paris Mobil KaTaJn3aTopa 21.09.88
Oil Co. N.Y. BOJOPOACOAEPIKAIIUM Ta3oM MNpPH

Temnepatype 450 C u Bropas

npoayBka npu 500 T, nocJie 1ero

HAYMHAKOT npouece Ha

" xoq0cToM" xoay, 0e3 cbIpbsi, HA

BO/IOpO/ie B TeueHHe 6 4acoB.

Karanuzatop mnpokaauBawrt B |Ilar. 4698321

O0apabanHoii meum, mocje uyero | CIHIA

cyabpuaupyoT cmecnio | BOIJ 23/94
Geargid Tech | cepoBomopona u azora, mpudem | HKHU 502/25
Rtstarch Co cepoBoaopoaa He OGogee S5 %, |6.10.87

Atlanta

3aTeM 00padaThHIBAIOT BOJAHBIM
pactBopoMm, coxepxkamum 0,02 %
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cepHoii kucaorel U 0,67 r cosm
’)keJie3a Ha 1 r KaTaauszatopa.

IMoBepxHOCTH KaTaJu3aTopa,
2
BOCCTaHaBJHBaercs ¢ 83mr- / r go
2
209m/r.

OmHrM ®3 BapUaHTOB SBJSIETCS OKCTPAKLHMsS pacTBOpaMH  COJIel
dochopHoli KHCAOTHI [55], XO0TS 1O cHiIe BO3IEHCTBUSA TaKUX coJield Ha
OTJIOKEHHUsSl JKele3a, KOKca, HaTpus OHM ciiabee, HO MPOYHOCTH TpaHyd
Bo3pactraer. @upma Exxon Research Engineering G@ennaraer mpoBoauTh
OKCTPAKIUIO KapOOHATaMH IIEJIOYHBIX METAJJIOB, OJHAKO TpU YIaJCHUH
otinoxenun ynanstorcs Ni, MO ¥ 4yacTh aqrOMHHHS, MOITOMY 3TOT CIOCOO
a¢ddeKTHBHEE TTPH MTOJTHOM YAAJIEHUU BCEX METAJJIOB C TIOBEPXHOCTH HOCHTENS
¥ TIOBTOPHOM ero mponuTke [56].

ABTOpaMH  TIpeIJIOKEH  CIOCO0  pereHepandyd  Katanam3aTropa
TUAPOOYUCTKM Ha YCTaHOBKE Oe3 ero BBITPY3KH 00paboTKO#l IaBesieBoit
kucioroit 0,01M mnipu cnabom HarpeBe, a 3aTeM JISTKOM OCEpHEHUH OEH3MHOBOM
dbpakiueii. AKTUBHOCTb KaTajau3aTopa Bo3pacTana ¢ 82 %o 88 %.

OpmHaKko CyIIeCTBEHHBIM HEJOCTATKOM TaKOTo Tpolecca SBISIeTCS
HEBO3MOXXHOCTh OTCEHMBAHMS KaTalu3aropa, YTO TPHUBOIUT K YBEIWYCHUIO
JaBJICHHSI CHIPbS IO CJIO0 KaTaym3aropa [57].

OmarM ®W3 CMOCOOOB  YTHWIIM3AIMM  OTPabOTaHHBIX KaTaJIu3aTOPOB
SIBIIIETCS BBEJCHWE WX KaK KOMIIOHEHTOB B CBEXHH Karaim3aTop. B sTom
city4dae oTpabOTaHHBIN KaTalu3aTop MpOoKaIWBaroT Tipu TeMiiepatype 550 - 580
Cu pa3ManbiBalOT ero Ha mapoBoil MenbHHIEe U nentuzupytor HNO;, mocne
Yero IMOpPOIIOK KaTajiu3aTopa HalpaBisSIOT Ha COOCAXKIEHHE CBEXKEro
karaiusatopa [58]. OTpaboTaHHBIA KaTanu3aTOp MOXET OBITh MCIOJb30BaH B
nmpoliecce TUAPOOYUCTKH OoJyiee TSDKENOro BHIA ChIphs. Takoill crmoco0
BO3MOXEH JUIsl IIMPOKOMOPUCTBIX KaTajau3aTOpoB Mocje 0OpabOTKU CMEChIO
azora u kwuciaopoga. Cpok ciyxObl coctaBiseT He Oonee 3-x yer [59].

KaTannsaTop, pa6OTaBHleI Ha YCTAHOBKE THUIAPOOYUYNCTKH KEPOCHHA, MOKCET
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OBITh 3arpy’XeH Ha YCTAHOBKY THIPOOYUCTKH JHM3EJILHOTO TOIUIMBA, 3aTeM Ha
THJIPOOYHCTKY BaKyyMHOI'O Ta3oiis, JUOO0 THIPOOYHUCTKY OCTATKOB, OJIHAKO
mocJie 3TOr0 JajbHeWInas peakTUBaIUs OyJeT HEBO3MOXKHA, W KaTalu3aTop
OyJeT HalpaBJIeH Ha U3BJIeYeHHE METAJIJIOB.

Astopsl [60] npeyiaraloT UCMOIB30BaTh OTPAOOTAHHBINA KATATU3aTOp B
THJIpOKpeKrHre HedTsHbIX ¢paknwii. [lociae mapoBo3MyIIHONW pereHepaluu
KaTajJu3aTop WCIOJb30BAIM B THUAPOKPEKWHTe BaKyyMHOTO JHCTHILIATA
uHauiickoit Hedtu npu gasnenun 4,0 - 8,0MIla, Temneparype 698 K. Brixon
ra3oiist pu 3ToMm coctaBun 32 - 38,2 %c cenektuBHOCTRIO 77,4 -88,8 %.
CpaBHeHHE KOHBEPCHH B CBEXEM U OTPaOOTAaHHOM KaTallu3aTope MOKa3bIBaeT,
9TO0 B OTpabOTAaHHOM KaTallu3aTope COXpaHSIeTCs] JAOCTATOYHO BBICOKAsS
KPEKUPYIOIas aKTUBHOCTb.

B mocnennue romel mosBUiack WHGOpMAIUs O pa3pabOTKe HOBBIX
CIOoCcO00B  YTHIIM3AIMU OTPa0OTaHHBIX KaTallM3aToOpoB. Tak, TpeioKeHO
UCIIOJIb30BaTh OAaKTepUH, KOTOPBIE pa3pyllIaloT KaTalu3arop, mepepadaTbhiBas
MOJIMO/IeH, KOOaJIbT, HUKEh, AFOMHHHM, MOCIIe YeTro METAJIbl M3BJICKAOTCS
npu criibHOM HarpeBe [61]. OmHako 3TOT crocod He HallleJ MPOMBIIIIIEHHOTO
NPUMEHEHUsT W3-32 BBICOKOH CTOMMOCTH OakTepuidi M HEBO3MOXXHOCTH
BO3BpAIIeHUS UX B IPOIIeCC.

OTpaboTaHHBIN KaTaau3aToOp MOXHO PEaKTHBUPOBATH HCIIOIH30BaHHEM
OpPraHUYeCcKHUX dKCTPaKTOpoB Tuma Tetparu Apody pana (TT' D) u nupuauna (IT)
¢ 00aBKOW JWOKCHIOB cephbl U yriepoaa. JkcTpakuus cmechio (TT'd + IT +
CO, + SO2) no3BojisieT BOCCTAaHOBUTH CTPYKTYpYy Karaimuzaropa 0Oe3
UCIIOJIb30BaHus poKajku [62].

dupma Chevron Research CapennaraeT TeXHOJOTHIO H3BJICUYCHUS
MOJIMO/IeHa W3 OTPaOOTaHHOTO KaTallu3aTOPOB, BKIIIOYAIOIIYIO B3aUMOICHCTBHE
€ro C OPTaHUYEeCKUM COSIMHCHUEM

[63-66].

ConstHasi KHCIIOTa HCIIONB3YeTCS IJIsl  TepepabOTKU  KaTallnu3aToOpoOB

TUIPOOUYHNCTKH BAaKyyMHOI'O Ta30iJisl, TSKENbIX OCTAaTKOB M JIeMEeTAJUIA3aLNH,



33

KOIJla Ha KaTaJu3aTope OCAaXTAIOTCS 3HAYMTEJbHbIe KOJMYECTBA BaHAIUS U
Hukens. llocne B3aumoneiictBus HC1l u karanmuzatopa B OJIHY CTaJulo
oOpasyeTcss mapamMojuoaar aMMOHUsA. Hukenb M KOOadbT OCaXTAFOTCS IIPH
nomoni NaS B Bume Ni/Co, a Alnonyd4aroT npu 3allejaudBaHUN OCaIKa B
Buge Al,03 ¢ H,O. Ilo cxeme BosmokHo monyuenne VOCl, u NiCl, npu
UCITOJIb30BAaHUM  OPraHWYECKMX pEareHTOB, OO0pa3ymoIIUX KOMIUIEKCHBIE
coequHenus ¢ V u Ni.

TexXHONOTHsS peakTUBAMK C WCIOJIb30BAaHUEM IIEJIOYM WU COJIBI
UCIIOJIb3YETCSl B MPOMBIIUIEHHOCTH M 0Oojiee 3¢ (deKTHBHA C UCIOJIL30BaHUEM
aBTOKJIaBOB. [o aToit cxeme Boimensercs 99 % comepkammxcs B Kataau3aTope
METaJIOB, OJIHAKO IS BBIJCICHHWS METAJUIOB B YUCTOM BHJIe HEOOXOIHMM PsiI
OpraHMYECKHUX peareHToB, 0OBIYHO cepocoepxkarmx. Ha HoBokyiObIeBCKkOM
HIT3 mpumeHsnach TEXHOJOTHS BBIICIEHHUS TOJBKO MOJHOJIEHA MPH TOMOIIU
coenuHeHuii ammonus [67]. Karanmuszarop obpabareiBanu nzbbitkom NH;OH
(NH4Cl) m npu' mocnenyrolieid KpHCTaUIM3AlMKA BBIISISUIA TapaMoHOaaT
aMMOHHSI C PEIUKIOM aMMOHHEBBIX coequHeHud. B Hacrosimiee Bpems B
MHPOBOH IMPOMBIIJICHHOCTA HCIIOJIB3YETCS TMPEUMYIIECTBEHHO CXEMBI ¢
3anienaunBanueM Ha 3aBogax (upMm «CPlI» u «Galf chemical metallurgys
benbruu u CILIA (wrat Texac) [68].

AHanu3 JUTepaTypHBIX W MATEHTHBIX JNAHHBIX O COCTOSHHM B OOJIACTH
YTHJIM3AIldd  OTPAaO0OTAHHBIX  KaTalM3aTOPOB  THUJIPOOYUCTKH  TTO3BOJISET
chopMyJIUpOBaTh  CIIEIYIOIIHEe OCHOBHBIE  BBIBOJBI IO  TEXHOJOTHSIM
peakTUBAIlMU OTPaOOTaHHBIX Karajau3aTopoB. [Ipoliecc peakTHBAIMK MOXET
OBITH TIPOBEJIEH JII OTPAOOTAHHBIX KaTaJIM3aTOPOB TMIAPOOYMCTKU JHU3EIBHBIX
bpakuuii W KEPOCWHOBBIX TOIUIMB, C BOCCTAaHOBJICHWEM oOecceprBaroIei
aktuBHOCTH 10 90 - 95 Y@mKTUBHOCTH CBEXETO.

B nporuBHOM ciydae oTpaOOTaHHbIE KaTajlu3aToOpbl MOTYT OBITh
UCITIOJIb30BaHbl 1715 Beigenenus Mmetamwios (Mo, Co, W, Ni)B uructom Buae, 1160
B BUJIE COJIEH.

B nureparypHbIX myOnuMKamMsX MO  TEXHOJIOTUM  IepepadOTKH
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OoTpabOTaHHBIX  KaTaM3aTOpPOB  HMEIOTCS  MPOTHUBOPEUYMBBIE  CBEJCHUS
OTHOCHUTENIbHO POJM TOTO WM HMHOTO SKCTParupyrollero areHra, CTerneHu
W3BJICUEHUS] I[IEHHBIX KOMIIOHEHTOB W3 KaTaju3aTopoB, BIUSHUS Ha
BOCCTaHOBJIEHHE  (U3MKO-MEXaHWUYECKUX CBOHCTB U  obeccepuBaroleit
aKTUBHOCTH. B maTeHTHBIX MarepHalaX He pacKpbIBAIOTCS OCOOEHHOCTH
TEXHOJIOTUM TIepepadOTKH, He TPUBOAATCS JaHHbIE 00 OpraHUYecKux
COEIMHEHUSX, CEJIGKTMBHO BBIICJSAIOUINX KOOambT, MONHMOJIEH, BOJb(pam,
HUKEJb U3 KaTaJln3aTOPOB, HOPMbI TEXHOJOTHUYECKUX PEXKUMOB AAlOTCS B OUSHb

HIMPOKUX Mpeaesax.

2.2.3.TexHonornueckre cxeMbl epepaboTKu OTpabOTaHHBIX KaTaJIM3aTOPOB

Ha pucynke 1 mnpuBeneHbl NPUHIMIIAAIBHBIE CXEMbBI BO3MOXHBIX
BapHaHTOB M3BJICYEHUS] MOJIMOIeHA 13 OTPaOOTaHHBIX KaTalu3aTOPOB.

[To mepBOoMy BapWaHTy OTpaOOTaHHBIA KaTaIU3aTOp IOABEPrajcs,
Bo3ronke mpu Temneparype 1000-1200 €, obecneumBaromieii 6e3peareHTHOE
MOJyYeHHe. YUCTOr0 TpUOKcHuaa MoiubaeHa. OCTaTOK OT BO3TOHKH MOXKHO
nepepabaThiBaTh COBMECTHO C PYAHBIM CBIPhEM Ha MPEANPHATHAX I[[BETHOU M
YepHOUW METaUIyprMd WM HCIOJIb30BaTh KaK JIETUPYIOUIHE I00aBKU IpH
BBITIJIABKE CTaJIEH.

Tpuokcun MonubaeHa sBIASETCS TOBapHOW mpoxaykiuei. [lo Hemy
npoBoATCs; Toprd Ha JIoHIOHCKO#M Oupke. YuuThiBas TOT (akT, 4YTO B
nocie/iHee BpeMsi HaOItogaeTcst yeroiunBas. TeHeHIUs MPeBbIIeHHs CIpoca
Ha MoQOj3 Hag npemtoxxenuem (riena; 1 xr MoOj gocturia yxe 50 $ CIIA),
MOYXHO C YBEPEHHOCTHIO KOHCTAaTHPOBaTh, YTO Ha MPOAYKIHIO, MOJy4aeMyro
caMbIM JIeIIEBBIM, Oe3peareHTHBIM» CcrocoboM (BO3roHKOH) Oymer crpoc.
BakHIM MOMEHTOM SIBJIIETCS OTHOCHTENbHAasl IPOCTOTA BHEIPSIEMOTO
TEXHOJIOTUYECKOT0, IMpollecca W, KaK CIeACTBHAE, HEBBICOKas ce0ecTOMMOCTb
npou3BoactBa MoQ3z, dTO SABISETCS BaXKHBIM IMPEMMYIIECTBOM IIE€PEN

r’maApoOMETaAIIYprudCcCKUMHA criocobaMu IMPON3BOJACTBA TPUOKCHU A MOJ'[I/I6,I[eHa.
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Puc. 1[IpuHnunuansHbie cXeMbl iepepaboTKH KaTaan3aTopOB

3HAYUMOCTh pa3pa60TaHHOr0 crocoba 3aKJIFoyaeTcs B TOM, YTO OH

IIO3BOJIAICT IMPONU3BOAUTDH MOJ'IH6I[GHOBBI€ COCIUHCHUA us3 O0TXOJ0B

HedTenepepabaThiBarOlIeld MPOMBIIIICHHOCTH, €XKETrOJIHBbIH BBIOPOC KOTOPBHIX,
npu cpegHeM coaepxkanuu monudaeHa 8 %, npessitnaet 3000T.

[To ruapomeramryprudyeckoid cxemMe OTpaOOTaHHBIM KaTaau3aTop
MOJIBEpraeTcs ABYCTAIUMHOMY COIOBOMY BbILIEIaunBaHUO. [IpoayKkTuBHBIN
pactBop (pmimpTpar TepBOW CcTaaMM) UAET Ha TOJIy4YeHHE COeIMHEHU
MonuO/ieHa, a KakK ToCJie BTOPOM CTaJWd W TIHIATEIHHOW IPOMBIBKA - Ha
MOJTyYeHHE SIPKO-TOTyO0ro MUrMeHTa,

ABtopoM [69] ObLTH HWCCIIeOBaHBI CIEAYIONINE PEXHUMBI MepepaboTKH
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oTtpabotanHblx AKM katann3aTopos:

1. JIna AKM1, comepxamero 7,12 % Mo, wucnomas3yeMoro mis
TUAPOOYUCTKH IU3EbHBIX (DPaKIMi U HKCILTyaTUpyeMoro Mpu Temmeparypax T
= 350 - 410 € w pmaBmemmm P = 4 - 6 Mlla, npennaraercs
rujpoMeTaliypruyeckas cxema - BbimenauyuBanue 10 %#HbIM  coq0BBIM
pacTBOPOM TMpH COOTHOIIEHWH TBepAOW U Kuakod ¢da3el paBHom 1:4, -
temnepatrype 80 C u Bpemenu BbllenaunBanus 4-6 gacos. J[i1s katanuzaTopoB
AKM2 u AKM3 ruapomeTamtypruyeckas cxeMa okazanach Manod()eKTHBHOM.
DTO CBS3aHO C TeM, YTO TPH DKCIUTyaTallM KaTaln3aTOPOB THUAPOOUYUCTKH
TsSOKENMBIX (paknmii mpu Beicokux Temmeparypax (T = 350 - 410 €) Mo
HaXOJIUTCS Ha TIOBEPXHOCTH I'PaHyJI U Jierde rnojBepraercs BblllleJadyuBaHuio. Y
karanm3atopoB AKM2 u AKM3, skcruyatupyemblx mpu Oosiee HHU3KHUX
temnepatypax (160 T - 280 T), MmonubaeH HaxoAUTCs B MOpax KaTaiu3atopa
U TI03TOMY M3BJieUeHUe MOJIMOeHa B pacTBOP HU3KOE.

2. llnsa karanmuzatopoB AKM2 1 AKM3, conepxarux mommbaeH 11,2 %
u 13,3 %, cooTBeTcTBeHHO, MpejaraeTcs MNUPOMETaIypruyeckas cxema
nepepaboTK MpU CISAYIOMINX TEXHOJOTHYECKUX IapamMeTpax: TemIeparypa
Bosronku — 1200 €, Bpems mpoiiecca - 3 yaca, BbICOTA CJIOS 3aChITIKH - 2 CM.
[Ipu sTOM MakcuMaIbHOE M3BJIEUEHHE MOJMOAeHa B BO3rOH cocTaBisieT 87 - 95
%.

B Tabmmue 5 mnpencraBieHa cTeneHb W3BJIEUEHHUS MOJIMOIeHA B
3aBUCUMOCTH OT CITOCOOOB MEpepadoTKHU.

Tabauna 5
CreneHb W3BJE€UEHUS MOJHMOJEeHA B 3aBHCHMOCTH OT CIIOCOOOB
nepepadoTKH

Cnoco0 Crenenn usBjedenns Mo, % mace.
nepepadoTKu AKM1 AKM?2 AKM3
BoimenayuBanue

- aMMHAaYHOeE 59,9 36,2 32,3

- COI0BOE 88,8 56,3 46,7
Bosronka 80,7 87,7 95,2
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3. PazpaboTka o0meii MeTOAMKH NMPOBEIeHNs HCCIE0BAHNS, 000CHOBAHHE
HX UCNOJIb30BaAHHS

3.1.Bsi0op 1 060CHOBaHKE ONITUMATFHOTO BapraHTa HAPaBIICHUS
HUCClIeJOBaHuMI

PazpabareiBaeMasi TeXHOJIOTHS peKyMepalud aaiMa3HOro HWHCTPyMeHTa
BKJIIOYAET JIBE CTAUU:

- CTaJus 3JIeKTPoJIn3a

- CcTaausl BbIIEJIAUMBaHUSI QHOJHOTO IIJIaMa W M3BJIEUEHHE I[BETHBIX
METaJUIOB peKyIepalusi ajlMa3HOr0 WHCTpyMeHTa (M3BJIeYCHHE aliMa30B U3
0TpabOTaHHOTO aaIMa3HOTO HMHCTPYMEHTa TMpeJrojaraeTcss peaan3oBaTh Ha
OCHOBE TIIpollecca, He HuMerolero aHaioroB B P® wu 3a pybexom —
AJIEKTPOXMUMHUYECKOM  (aHOJHOM)  OKHCIeHHMHM KapOuaa Bonbdpama WU
MEeTaJNTNYECKUX KOMIIOHEHTOB TBEPJOCIIJIABHOW MaTPUIlbl B IIEJIOYHO-COJIEBOM
pacmiaBe). B oTiawuue OT Ipyrux METOJOB peKylepaluu B IpearaeMoM
MeTole He OyAeT MoJBepraThCsi OKUCIEHUHU. AJMa3bl U CTaJbHOW KOPITYC
UHCTpYMEHTa.  OJTH  ycjoBuUsl  OyayT  obecnmeuyuBarbes  MOJOOPOM
COOTBETCTBYIOIIEH JKUAKOW cpeibl (dyeKkTponurta) paboueil TemmepaTypbl H
MJIOTHOCTH TOKA.

HawnGonee moaxoaammmMy ¢ TOYKY 3peHUS TIPOTEKAHUSI aHOIHBIX peaKITuit
SBIIIOTCS paciuiaBbl Ienoueil. CHHTeTHMYeCKHMe U MPUPOJHBIE aaMasbl
00J1a1al0T JOCTATOUYHONW XMMHUUYECKON YCTOMUYMBOCTBIO B pacIuiaBax Iieioueil B
temrepatypuom uHTepBaie 400-600C, wnaubonee mnpuemieMoMm st
JKCIUTyaTalluu paciUlaBieHHbIX Iejgoueil. B To ke Bpemsi, oOcHOBa
TBEpPJOCIUIABHOW MAaTpHIBl - KapOua BoJb(paMa JOJKEH IOBEPraThCs
aHO/JIHOMY OKHCJIEHUIO 0e3 BbIJIeJIeHUs] TOKCUYHBIX ra3oB. [Ipu sTom Bonbdppama
U yTIepo/ NOJKHBI IEPEXOIUTh B MOHBI C BBICIIEH CTENEHbIO OKUCIICHUS B BUE
BosibpamMaTa M KapOOHATa IIEJOYHBIX METaJJIOB XOPOIIO PacTBOPUMBIX B
IeJIOYHOM pacrijiaBe.

Heckonbko TpymHee, HO ¢ JIOCTATOYHONM WHTEHCHUBHOCTHIO OyIeT

OKHUCJIATBCA MCIb, ABJAOMIAACA OCHOBHBIM IIPOIIMTOYHBIM MaTCpUaAJIOM
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Matpuilbl. KobanbT U HUKeNIb BeChMa YCTOWYMBBI B IIEJIOYHBIX paciiaBax, HO
OHU He OyJyT OoMlpeneNiaTh XapakTep aHOJHOTO mporecca. B To ke Bpews,
MOBEPXHOCTh  CTaJbHOIO  KOpIyca ajiMa3HOro0 HHCTPyMEHTa  JIOJKHa
MacCUBUPOBATHCS B IIEJIOYHOM pacIljiaBe U He OyJeT pa3pyliaThCs.

BrimenaunBanue u - mepepaboTka  aHOAHOrO  LulamMa  OyJer
OCYILECTBIATHCS METOAAMU THAPOMETAILTYPTHH.

[lpennaraercs TakXe MNPUHLUUIUATBHO HOBBIM MOAXOJ K TIpoleccy
nepepaboOTKM  OTpabOTaHHBIX  KAaTalM3aTOPOB U M3BJIEYEHUE  LIEHHBIX
KoMIIOHeHTOB. CyTp mpejyaraeMoro HaMHM croco0a 3aKjiro4aeTcsi B TOM, YTO
BCKPBITHE OTpabOTaHHBIX MOJIMOJEHCOIEPKAINX KaTaIH3aTOPOB TPOBOIST B
niesiouHo-cosieBoM pacruiaBe npu 400-450 €.

PacrimaBneHHBIN THAPOKCH HaTpusi OyIeT B3aUMOJEWCTBOBATh C
KOMIIOHEHTaMH  KaTaiu3aTopa, oOpa3zys  MNpPOAYKTBl €  pa3IuyHOM
pacTBOPUMOCTBIO B BOJE. A TakuMe KOMIIOHEHTBHI KaTalu3aropa KaK OKCHUIbI
HUKeNsl U KoOajbTa C pacIijlaBOM IIeJIOYM MPAaKTUYECKH HE pearupyror. DTH
00CTOSITEILCTBA TMO3BOJIAIOT OTAENUTH OKCHABl HHUKEJIS U KoOalbTa yXe Ha
CTaJMy BhIIIETauMBaHUsI 1JIaBa MOCJEe BCKPBHITUSL OTPA0OTAaHHBIX KaTaln3aTOpPOB
B LLEJIOYHO-COJIEBOM pacIljiaBe.

Pazgenenne rugpokcuaa alroOMUHUS U MOJMOJATOB IIEJIOYHOTO MeTallia
Oynetr ocyuiecTBIsATbcs 3ananveM pH pactBopa. M3Bneuenuwe MonubaaTa
LIEJIOYHOrO0 MeTajlsla U3 pacTBOpa MOCJe OTIEJEHUs THIPOKCHAA aATFOMUHHUS
OyZleT OCYyIIECTBIATHCS METOJIOM 3KCTPAKIIUU C UCTIOJIb30BAHUEM OPTraHUYeCKUX
PacCTBOPUTETIEN.

[Ipy  BBIMONHEHWHM  TpoeKTa  OyAyT  HMCIOJb30BaHbl  METOJbI
MOTEHIIMOCTATUYECKOTO TUTPOBaHUS, JPOOHOE OCa)XJeHUEe, METO]l SKCTPaKIIHH,
peHTreHo(a3oBblii U PEeHTreHO(IIyOpeCleHTHbI MeTOAbl aHallu3a, METOJ

aToMHO-abcopOumonHoi u UK-®ypbe criekTpocKomnumu.

3.2I1nan IMPOBCACHUA SKCIICPUMCHTAJIbHBIX U TCOPETHUICCKUX HCCIeJOBaHUI
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JInst  OCTUXEeHUsI 3asiBICHHBIX pe3yJbTaTOB MPOEKTa HeOoOXO0IUMO
MPOBECTHU CIEYIOINe TEOPETUUECKUE U IKCTIepUMEHTaIbHbIE UCCIIeIOBAHMUS:

Teopemuueckue ucciedo8aHusL.

TepMmonnHaMmudeckas OLICHKa B3aMMOICHCTBUS aJMa3oB C
TUJIPOKCUAHBIMU paciyiaBaMu MPU BBICOKUX TeMIlepaTypax.

TepMonuHaMuueckasi  OIlEHKa  B3aWUMOJCHCTBUS  TBEPAOCIIJIABHOM
MaTpUIlbl aIMa3HOTO UHCTPYMEHTA C TMAPOKCUAAMU ILIEJIOUYHBIX METalJIOB MpHU
BBICOKHX TeMIepaTypax.

TepMoanHaMuueckasi OLIEHKAa B3aWMOJCUCTBUS KOMIIOHEHTOB KaTayin3a
HedTerepepabOTKH C TUAPOKCHUAAMH IIEIOYHBIX METAUIOB TIPHU BBICOKUX
TemIeparypax.

Ixcnepumenmanvhvle UCCAE008AHUSL.

Pa3zpaboTka mpolieccOB aHOIHOTO PacTBOPEHHUSI  TBEPJOCIJIABHOU
MaTpHUIIbI aJIMa3HOTO MHCTPYMEHTA B 111€JIOYHO-COJIEBOM pacIljiaBe.

PazpaboTka mpolleccoB BCKPBITHS OTPaOOTaHHBIX KaTaIM3aTOPOB B
1IEJI0YHO-COJIEBOM pacIiaBe.

PazpaboTka mpolieccoB BhIeTaYMBaHUs aHOIHOTO IIIJIaMa, IMOJTy4YeHHOTO
MpU 3JIEKTPOXUMHUYECKOM OKHMCJIIEHUM TBEPAOCIIJIABHOM MAaTpHUIlbl aliMa3HOTO
WHCTPYMEHTA.

PazpaboTka  mpolleccoB  BHIMIENaYWBaHUAS  IJ1aBa,  IMOJYYEHHOTO
BCKPBITUEM KaTajau3aTop B LIEJIOYHO-COJIEBOM paciiaBe.

PazpaboTka mporieccoB n3BiIedeHus Bobppama, KoOaIbTa, HUKENS, MEIN
U3 pacTBOPOB IOCJIe BbIleTaYMBaHUsI aHOAHOTO IIaMa.

Pa3paboTka mporieccoB W3BIeUYEHUsS MOJUOACHA, HUKEJNs, KoOalbTa U
aJIOMUHUS U PACTBOPOB TOCJE€ BCKPHITHUS IJ1aBa.

Pa3paboTka TeXHOJOTUUECKON HHCTPYKIMH PeKyIepalui OTpaboTaHHOTO
aJIMa3HOr0 MHCTPYMEHTA B IIEJIOYHO-COJIEBOM pacIljiaBe.

PazpaboTka TeXHOJIOTHYECKONW WHCTPYKIIMUA W3BICYEHUS MOJUOICeHA M
IPyTUX IIBETHBIX METAaJJIOB u3 O0TpabOTaHHBIX KaTaanu3aTopoB

HedTermepepaboTKH.
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OtpaboTka Texmpollecca peKynepauud OTpadOTaHHOTO alMa3HOro
WHCTPYMEHTA ILIEJI0YHO-COJIEBOM pacIljiaBe.

OtpaboTka Texmpoliecca HW3BJIEUCHHUsS] MOJUOJEHA U JPYruX LBETHBIX
METaJJIOB M OTPabOTaHHBIX KaTaJn3aTOPOB HedTernepepadoOTKH.

OO6o01IeHne pe3yiabTaTOB MPEeAbIAyIIUX OSTaloB, OLEHKA [OJHOTHI
perreHus 3a1a4 3QPEeKTUBHOCTH MOTYyUYEHHBIX Pe3yIbTaTOB.

Pa3zpabotka pexomeHnanuii 00 UCTIOIB30BAaHUU PE3yJIbTaTOB B PEabHOM
CEKTOp PKOHOMUKH.

Buenpenne pa3paOOTaHHBIX TEXHOJOTHH B  peaJlbHOM  CEKTope

OKOHOMHKHMH.
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3akjouyeHue

B pe3ynbrare TpOBEeNEHHBIX TEOPETUYECKUX W IKCIIEPUMEHTATBHBIX
uccienoBanuii mo stany 1 «Pa3paboTka TEOpUH M METOJIUKH HMCCIIeIOBaHUI»
OBLIO BBITTOJTHEHBI CJIEAYIONIE BUJIBI palboT:

- [IpoBeieHBI TaTEHTHBIE UCCIIEIOBAHUS U COCTABJICH OTYET 10
[MATEHTHBIM UCCIIEJOBAHUSIM.

- CocraBinieH aHAJTUTHYECKU 0030p M TIPOBEJIEH aHaJN3 COBPEMEHHOM
Hay4YHO-TEXHUYECKOW HOPMATUBHOM, METOIUYECKOH JINTepaTyphl MO MpodiemMe
peKyIepalyy oTpabOTaHHBIX aJIMa3HBIX HHCTPYMEHTOB KaTaJlu3aTOPOB
HedTemepepaboTKH.

- Pazpaborana oOmast MeToiMKa IPOBEICHUS HCCIISIOBAaHUN U
000CHOBaHHE WX HCITOJIb30BAHMS.

- CocraBnen HpOMG)KYTO‘IHBIfI oT4ycCTA.
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IlepeyeHnb cokpaleHHl H YCJOBHBIX 0003HAYECHHH

MIIK — w™exnayHaponHas TmaTeHTHas Kiaccudukanus (MeXayHapoaHas
KJIaccuuKanus n300peTeHui);

HKW — HanmonanbpHas kiaccugukanus n300peTeHuii;

HTHU — nay4Ho-TexHuueckas uHpopmaIus;

Y JIK— yHuBepcanbHas qecsTUUHAs KIacCUpUKaLs;

OUIIC — DenepasbHbIl HHCTUTYT NPOMBIIIJIEHHONH COOCTBEHHOCTH;

B3C — BrIcOKOTEMITEpaTypPHBIN JIEKTPOXUMUYECKUN CUHTES3;

LKII — 1eHTp KOJIJIEeKTUBHOIO MMOJIb30BaHHUS;

I[THP — mnowuckoBasi Hay4YHO-HCCIIeIoBaTeNbcKas padoTa.
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OO0wmue 1aHubIe 00 00bEKTE HCCIeJ0OBAHUSA

Haumenosanue opranuszauuu-ucnonuurens [IHUP - ['ocynapctBenHoe
oOpasoBarelbHOE YUYPEXKJEeHUE BBICIIETO MPO(EeCCHOHATEHOTO 00pa30BaHMS
Kabapnuno-bankapckuii rocynapctBeHHbINH yHUBepcuTeT UM. X.M. bepOekona
(KBI'Y)

HanmeHnoBanue opranusanuu-3akazunka — MuHoOpHayku PO

Hauano pa3pabotku uccnenosanus - 16mas 2011r.

Oxonuanue pa3zpaboTku uccinenoBanus - 19u0s6ps 2013r.

Tema I[THUP: «Pa3paboTka 3KOJOTMYECKH YHUCTBIX TEXHOJOTUN
pekyrnepanuu oTpabOTaHHBIX ajMa3HbIX HWHCTPYMEHTOB U KaTalW3aTOpPOB
HeTenepepabOTKU B IIENOYHO-COJIeBOM paciiaBe» B pamkax DL «Hayunsie
¥ Hay4dHO-TIeJarorndeckue Kaapbl WHHOBaUMOHHOW Poccmm» na 2009-2013
roJIbl OMCKOBBIE HAYYHO-UCCIIEeI0BaTeILCKIE PAOOTHI.

Llens BemmonHenuss [IHUP 3akmtouaeTcs B CO3MaHUK DKOJOTMYECKHU
YUCTBIX O€30TXONHBIX pecypcocOeperaronx 3PGHEeKTUBHBIX TEXHOJIOTUH
peKyrnepanuu OTpabOTaHHBIX U OpaKOBaHHBIX ajMa3HbIX HWHCTPYMEHTOB,
KaTaJn3aTopoB TUApooOeccepUBaHUsl M TUAPOOYUCTKH HE(PTENpPOAYKTOB,
U3BJICUGHHWE alIMa30B M IIEHHBIX  IBETHBIX METaJUIOB, COJEpXKAIUXCS B
OpakoBaHHBIX M  OTpPaOOTaHHBIX  MHCTPYMEHTax ©  OTPaOOTAHHBIX
Karanu3aTopax, U uX MOBTOPHOE KCIIO0Ib30BaHUE.

OOBeKTOM HccleJoOBaHusl SIBJISIOTCS OTpadOTaHHbIE M OpakOBaHHBIE
alMa3Hble WHCTPYMEHTHl U OTpabOTaHHBIE KaTalu3aToOpbl HedTernepepadoTKy.
B wactHoCTH, Mapku katanuzatopoB HedTenepepabotku: AKM, I'O-117,'K/I-
202, TKJI-2021, T'TI-526,1'C-1641l. DTn xaTanu3aTopbl IPeICTaBIsIOT COO0M
codeTaHne OKCUIOB, CylabdumoB - anementoB VI u YIII rpynm Ileproandeckoit
cuctembl snmementoB (Mo, W, Ti, Ni, Co0), HaHEeCeHHBIX Ha HOCHUTEND -
npeumyIecTBeHHo y - A1,03, MpOMOTHPOBAHHBIX Pa3IUYHBIMU JOOABKAMH.

Ob6nactu mpumeHeHUss — HedTenepepadaThIBarolias MPOMBIILICHHOCTS,

IMPON3BOACTBO UBECTHLIX U PECAKHUX TYTI'OIINITaBKUX MCTAJIJIOB.
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OcHOBHAS 4aCThb

B pesynbrare mnpoBeneHMs TMATEHTHBIX HCCICIOBAHUN, BKIIIOYAFOIIAX
naTeHTHyl0 wHQopMmaiuio P®, xotopas 3aHMUMaeT BeAyIIYIO MO3UIUIO IO
npoOjemMaM peKymnepalud OTPadOTaHHBIX  alMa3HBIX HHCTPYMEHTOB W
KaTaln3aTopoB HedTemnepepaOOTKu Ha TIyOWHY 25 jieT 1o ObUIO OOHAPYKEHO
22 marenrta. Ilo pekynepamum anma3oB #3 OTPaOOTAHHBIX aJIMa3HBIX
WHCTPYMEHTOB — 7 TATEHTOB, M0 W3BJICYCHHIO METAUIOB M3 OTPabOTaHHBIX
KaTanu3aTtopoB HedrenepepaboTku - 15maTeHTOB.

Orpanu4eHHOCTh W JOPOTOBH3HA CBIPHEBBIX PECYPCOB, IHEPTrOEMKOCTH
MPOLIECCOB  TONY4YeHUs] HEOOXONWMBIX MaTephaloB ISl  MPOW3BOJCTBA
aJIMa3HbIX HMHCTPYMEHTOB (anmasa, kapOujga Bojbppama, KoOaabTa, HUKEs,
MeJIH), KaTaln3aToOpoB THAPOOOECCePUBAHUS M TUAPOOYNCTKA He(PTEPOLYKTOB
(oxcumoB MonmOAeHa, KoOayibTa, HUKeNs) JejaeT B HAcTOsIee BpeMs
aKTyallbHOM mpoOjeMy yTHIW3alUd U TepepaboTKu oTpaboTaHHOTO |
OpakOBaHHOTO ajJMa3HOTO HWHCTPYMEHTa, OTPabOTAaHHOTO KaTalu3aropa.
N3BrieueHmne cosiepKaluxcss B HUIX aliMa30B U IBETHBIX [ICHHBIX METAJUIOB U MX
MOBTOPHOTO HWCIOJBh30BaHUS BHITOJHO HE TOJBKO C SKOHOMHYECKOH TOUYKH
3peHus, HO U pellaeT HKOJIOTMYECKyI0 MpobieMy nepepaboTKy U yTUIU3aluu
TEXHOTCHHBIX 00pa30BaHUN M OTXO/IOB.

['1aBHBIM ~ HEJOCTATKOM  CYIIECTBYIOIIMX CHOCOOOB  MepepaboTKu
0TpabOTaHHBIX AJIMa3HBIX MHCTPYMEHTOB W KaTalu3aToOpoB HedTenepepaboTKu
SIBIIIETCSl WCIIOJIb30BaHWE KHCIOTHOTO CIIOCO0a pereHepamyu, 4YTO SIBISETCS
HKOJIOTUYECKH HeOe30macHbIM (BbIIEeIeHHe Ta3000pa3HbIX OKCHIIOB a30Ta, CEPhI)
U HE BBITOJHBIM C DKOHOMHYECKOW TOYKH 3peHus mpoiieccoM (MCIoJib30BaHKe
3HAYUTEIHHBIX 00BEMOB BOJIbI, OOJBIIAS [UTUTEIHHOCTD MTpOIlecca).

HayuHass 3HauYMMOCTH MpeAIoNiaraeMoro IMpoeKTa COCTOMUT B TOM, HYTO
WOHHBIE IIIeJIOYHO-COJIeBbIE pacillaBbl KaK peaKIMOHHBIe cpeibl 00JagaroT
psaaoM crenupHUEeCKUX XUMHYECKHMX M TEXHOJIOTHMYECKHX XapaKTepUCTHK.

Cpenu KOTOpBIX:
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— HKOJIOTUYHOCTD IMPOILIecca, UCIOIB30BaHUE IEIOUHO-COJIEBBIX PaCIlJIaBOB
HE TIPUBOJIAT K BBIJICTICHUSM OOJIBIIIOTO KOJIMYECTBA ra3000pa3HBIX MPOIYKTOB,

— CIIOCOOHOCTH  IIENIOYHO-COJIEBBIX  PACIJIaBOB PAaCTBOPSTH MHOTHE
HEOpraHWYeCKhe W OpraHWYecKhe COSAMHEHUS, METAUTMYeCKUe W OKCUIHBIC
KepaMHUYecKre MaTepualbl, BOSMOXXHOCTh pealli3allid B HUX MaJlOJIOCTYITHBIX
CTeTICHe OKHUCJICHWs WOHOB TI0 CpPaBHCHHWIO C THUIHWYHBIMA BOIHBIMHU
pacTBOpaM¥, UCKITFOYSHUS BOJIBI KaK paCTBOPUTEIS M peareHTa

— JIOCTIDKEHWE MaKCHUMaJIbHO BBICOKMX KOHIICHTpPAlMi peareHToB,
BO3MOYXXHOCTh HCIIOJIB30BaHUs 0oJiee BBICOKMX TeMIlepaTyp, YTO MPUBOAUT K
YBEJMYCHUIO CKOPOCTH XUMHUYECKUX PEaKIUHU IIeJIOYHO-COJIEBBIX pacilyiaBaxX B
HECKOJIBKO pa3.

Takum 00pazom, pelreHre MPoOIeMbl pa3pabOTKH IKOJOTUUECKH YUCTHIX
TEXHOJOTHA peKynepalud OTPaOOTaHHBIX aJIMa3HbIX HWHCTPYMEHTOB U
KaTajJu3aTopoB HedTernepepaboTKH ONTUMAaIbHO TIPH KCIIONH30BAaHUHM B

Ka4yeCTBE PAaCTBOPSIONIEH Cpe/ibl IIeIOYHO-COJIEBBIX PACILIABOB.
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3akia0ueHue

B pe3ynbraTe aHanm3a maTeHTHOM NOKYMEHTAlUM ObUIO YCTAaHOBJIEHO, UYTO
no crnocobam pekyrnepanud OTpadOTaHHBIX alIMa3HbIX WHCTPYMEHTOB U TIO
cmoco0aM  W3BJICUYCHHMS] METAIOB W3  OTPaOOTaHHBIX  KaTalll3aTOPOB
HedTenepepabOTKU JeHCTBUE CYIIECTBYIOIINX MaTEeHTOB JIMOO MOXET
MpeKpaTUTh CBOE AeHCTBUE, TUOO yKe MPEeKpaTHio, YTO CBSI3aHO C UCTEUCHHEM
Cpoka JeWCTBUSI TMAaTeHTOB, a  TaKkKe C TEeXHUYECKUM U MOPaJIbHbIM
ycTapeBaHUEM 3TUX CIIOCOOOB Ha COBPEMEHHOM YpOBHE pa3BUTHS HAyKH M
TEeXHUKHU.
3asBUTENSIMU SIBJISIFOTCSI BBICIINE YUeOHbIE 3aBeJICHUS .
NuctutyT HedTexuMum W KaTaimza ¢ ONBITHBIM 3aBojoM AH Pecny6nuku
bamkopTtocTtan, Bcecoro3Hblil HAy4yHO-UCCIE0BATEILCKUNA HHCTUTYT METOIUKHU
U TEXHUKU pa3Belnkd, HHCTUTYT TeOXMMHUM U aHAJUTUYECKOU XHUMHH
uM.B.1.Bepranckoro PAH, Omckuii punman MactutyTa karanmuza CO PAH,
OMckuil rocynapcTBeHHbIM YyHUBepcuteT, @DenepanbHOe TOCYJapCTBEHHOE
YHUTApHOE  HAyYHO-UCCIEJOBATEIbCKOE  TEOJIOTMYECKOe  MpeArnpHUsiTHE,
NuctutyT cTpykTypHOl MakpokuHetukn PAH, WHcetutyT reoxumum u
aHanuTuyeckoit xumuu uM.B.M.Bepuanckoro PAH;
YacTHbIE PEANPUATHS U KOMITAHUH
AkumoHepHoe oOmectBo oTKpsIToro tumna «Karanuzatop», [I0OJIb BYPT C.A.
(LU), 3akpsiToe akipoHepHOE 00111ecTBO «/IenpekoH-666;
a Taxke ¢pm3udeckue ymma: ['pomes W.U., Koncrantnaos N.0., CmeikoB B.b.,
Iunaues B.A., I'omxueB C.E., Kosrau I1.A.

CyuiecTBytole Crnoco0bl peKkynepaludd OTpaOOTaHHBIX —ajJMa3HbIX
WHCTPYMEHTOB W  KaTalnW3aTopoB  HedTermepepaOOTKA  OCHOBAaHBI  Ha
TUAPOMETALTYPrAYEeCKUX M TUpPOMETaulypruueckux Merojgax. OpHako B
HacTosllee BpeMs UCII0JIb30BaHUE TUAPOMETAILITY PrUYECKUX "
MAPOMETAILTYPIrUYeCKUX METOJIOB MIMEEeT HeOJIarompusiTHbIE SKOJOTUYECKHE M
SKOHOMMYECKHE TOCJEACTBUS, CBSI3aHHbIE C BBICOKMMHU 3aTpaTaMH BOJHBIX U

SHEPreTUYECKUX PecypcoB.
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N3 storo cnemyer, uto Hambomee A(DPEKTUBHBIM MJIsI TMOCTABICHHBIX
3amad  SBISETCS pa3pabdoTKa OKOJOTMYECKW YWCTHIX TEXHOJOTWHA, He
NPUBOASIIMX K  BBIJEJICHUSAM  OOJIBIIOTO  KOJMYECTBA  arpeCCHUBHBIX
ra3000pa3HbIX MPOIYKTOB (OKCHIOB a30Ta W CEPbl) M SKOHOMHYECKH Ooliee
1eiecoo0pa3HbIx (MCIONb30BaHNEe 3HAYMTEIbHBIX MEHBIINX OOBEMOB BO/IbI)
TEXHOJIOTMIA peKyIlepalnuu OTpabOTaHHBIX aJIMa3HbIX HMHCTPYMEHTOB U
KaTaqn3aTopoB HedTerepepadoTKU B IIEIIOYHO-COIIEBOM pacIljiaBe.

AHau3 MaTEeHTOB IO CIoco0aM peKyIepaluu oTpabOTaHHBIX aiMa3HBIX
WHCTPYMEHTOB W Karajau3aTopoB HedTemepepaOOTKH, IMOKa3bIBAET, YTO
nmpoGiemMa, HECMOTPS Ha CBOIO MEPCIIEKTUBHOCTD SIBISIETCS] MAJIOU3YISHHOM.

[Ty0OKMX TEOpeTUYEeCKUX HCCIIeOBaHMA M pa3pabOTaHHBIX TOTOBBIX
TEXHOJIOTHH, PEeIIAIINUX MPoOJieMy Ha JOCTaTOYHO BBICOKOM TEXHUYECKOM
ypOBHE I10 JaHHOW TeMe HeT.

Takum 00pazoM, perreHre MPOOIEMBI Pa3pabOTKH SKOJOTUYECKA YUCTHIX
TEXHOJIOTHIA peKylepanud oTpabOTaHHBIX alIMa3HBIX WHCTPYMEHTOB |
KaTaiu3aTopoB  HedTemepepaOOTKM TpPH  HWCIONB30BAaHWM B  KadecTBe

paCTBOpHIOHlefI Cpe€abl HICJIOYHO-COJIEBBIX PACIIJIaBOB BECbMa aKTYaJIbHO.



HanMmeHnoBanne TeMEL:

3ATAHHUE Ne

KaTaJln3aTopoB HeTenepepaboTKH B IIEIIOUYHO-COJIEBOM PACILIaBe»
Jlot Ne 4, IlIugp «2011-1.2.1-220-010%ocynapctBennbrit konTpakt Ne 16.740.11.0523
Oran pabotel_1_,cpoku ero BemonHenus: 16.05.2011-12.07.2011
3amaun MaTeHTHBIX UCCIleIoBaHmii: VccieqoBane TEXHHYECKOTO YPOBHS M aHAIN3 TEHICHITHIA Pa3BUTHS TI0 CIIOCO0aM peKymneparuu
0TpabOTaHHBIX AJIMA3HBIX HHCTPYMEHTOB M KaTallu3aTopoB HedTenepepadboTKy.

1

Ha IMPOBCACHUEC MMaTCHTHBIX HCCIeIOBaHUI

Ipunoxenue A

«Pa3paboTKka HKOJIOTMUECKH YHCTHIX TEXHOJOTMH pekynepanuu oTpaOOTaHHBIX alMa3HbIX HWHCTPYMEHTOB U

MHCTPYMEHTOB M KaTaJu3aTopoB HedTenepepadoTKH.

KAJIEH/IAPHBIN TIJIAH
Bunsl naTeHTHBIX UCCIEI0BaHUHA [Tompa3neneHns-MCIOTHUTETN OTBETCTBEHHBIE CpOKH BBIMOJTHEHUS OTtueTHbIE
(coucnonHuTeNnM) ucnonuautemu (©.1.0.) MATEHTHBIX UCCIIeI0BAHU. JOKYMEHTBI
Hauano. OxoHuaHue
1. OmpeneneHue NaTEHTHOW CUTYaIlHH. 1. IKII <«Pentrenosckas Kymxos X.b. Hauano: 16.05.2011. OTtuer o
2. HWccnemoBaHue  TEXHHUYECKOTO  YpOBHS IO |TUArHOCTHKA Anmamoxosa M.H. Oxonuanne:05.06.201%. [mareHTHBIM
croco0aM peKymneparniy oTpabOTaHHBIX aIMa3HBIX MaTEPUATIOB. Hckaxosa I'.A. HCCJIEIOBAHUSIM.
WHCTPYMEHTOB u KaTaan3aTopos |2. [TatrenTHbIt  OTIET
He(TenepepadboTKH KBI'Y.
3. Ananmu3 TeHJEHIMI pa3BUTHS MO crocodam
peKynepanuu 0TpabOTaHHBIX aJIMa3HbIX

HavannbHuK naTeHTHOTO oTaeIa:

PykoBoauTens paboTHI:

Hckakosa [ A.

Kymxos X.b.




IMpusnoxenue b

PETJIAMEHT ITIOUCKA Ne 1
oT «16»mas 2011

HanmenoBanue TeMbl: «Pa3paboTka SKOJIOTHYECKA YMCTBIX TEXHOJIOTHM
peKyrepanuu  OTpaOOTaHHBIX alMa3HbIX HMHCTPYMEHTOB W KaTallu3aTOPOB
HedTernepepabOTKH B IMIETOYHO-COJIEBOM pacIlIaBe»

Jlot Ne 4, udp «2011-1.2.1-220-010»,
[NocynapcrBennsiit kontpakt Ne 16.740.11.0523

Ortan pabotel_1_,cpoku ero BeinonHenus: 16.05.2011-12.07.2011
Howmep u nata yrBepxknenus 3aganus: Ne 1, 16.05.2011

Lenp moucka nHpopMauu:

OOecrieyeHre  BBICOKOIO  VPOBHSI  pa3paOOTKM  HDKOJOTHYECKHM  YHMCTBIX
TEXHOJIOTHH  peKyIepalliy _ O0TpaOOTaHHBIX aJMa3HbIX HMHCTPYMEHTOB U
KaTaJIn3aTOPOB He(dTernepepaOOTKHU B IIEJIOYHO-COJIEBOM PACILIaBE

ObocHoBaHMe periameHTa moucka: B pernmameHnTt moucka BkitodeHa PD kak
CTpaHa, JUAUpYylollas B o0JacTH MpodiieM peKyrnepaluuu OTpadOTaHHBIX
aJMa3HbIX UHCTPYMEHTOB U KaTaln3aTopoB HedTenepepaboTKH.

Hauyano noucka: 16.05.2011 Oxonuanwue nmoucka: 05.06.2011



IMpeamer noucka

Hcrounnkn naopmManny, o KOTOpsIM OyaeT TPOBOIUTHCS MTOUCK

MIATEHTHbIE HTH* KOHBIOHKTYPHBIE pyrue

(o6BbekT Crpana |HammenoBa |Knaccnguka- |HamveHoBanne Py6pukn  |Hammenos |Kon Ha- Knaccud |Perpo- HanmenoBanne
HCCIIEI0BaHUs, IIOUCKA |HUE LIUOHHBIE YJIK* n aHue TOBapa (Ume- |u- CIIEKTUB- nH(pOpMALMOHHON
€0 COCTABHBIE pyOpUKH: Ipyrue :I'C*, |noBan |KaumoHn- |HOCTBH 6a3bl (poHma)
4acTH, TOBap) MIIK CMTK |ue HbBIE

(MKW)*, * WHIEKCBI

MKIIO*, BTH*

HKHW* u

Ipyrue
1 2 |3 4 5 |6 |7 '8 |9 |10 | 11 12
Texuonorun |P®  |bromre- |C01B31/06 U3zsectus BY3os, 541.135.2 255et OUIIC,
peKymepauu TEeHb B23H3/00, |l{BeTHas MeTaLTyprus. Hanmonanshas
0TpabOTaHHBIX n3o0pe- |C25F5/00, |Texuuka, oubnuoreka KbP
AIIMa3HbBIX TEHUH, C25B1/00, |Mertamnyprus,
WHCTPYMEHTOB omucanue |(C22B11/00, Xumus.
51 u3obpe- | C22B3/02,
KaTaJan3aTopoB TEeHUM C22B7/00,
HedTenepepad B01J23/96,
OTKH C22B23/00.

HaganpHuK TaTEHTHOT'O OT/IeNa.

PykoBoautens paboThI:

Hckakona [ A.

Kymxos X.b.




IIpunioxkenne B

OT4eT 0 MOHUCKeE

1. Tlouck mpoBeneH B cootBercTBHM ¢ 3amanvieM Ne 1 ot 16 mas 2011r. u
Permamentom nmoucka Ne 1 or 16 mas 2011r.

2. Dtan pabotsl No 1. Teoperuueckue W dKCIepUMEHTATIbHbIE WCCIIeI0BaAHMS
nocrasieHHbIX nepen HAP 3anau.

3. Hauano noucka - 16nmas 201fr.  Okonuanue noucka - OSurons 2011r.

4. ITouck ObUI MPOBEECH COMIACHO PEerJaMeHTYy.

5. Ilpu mnoucke Obuta oroOpaHa maTeHTHas JOKyYMEHTAlMsl U Hay4IHO-
TexHU4eckas HHQopMalus, OTHocsImascs K crnocodaM  peKyrepanuu
0TpabOTaHHBIX aIMa3HBIX HHCTPYMEHTOB U KaTaJn3aTOpoB HedTenepepadoTKH.
[To pexynepauuu aiama3zoB W3 OTPaOOTAaHHBIX aJIMa3HbIX WHCTPYMEHTOB — 7
MaTEeHTOB, IO W3BJICUCHHUIO METAIOB U3 OTPaOOTaHHBIX KaTalnu3aTOpPOB
He(dremepepaboTkn - 15marteHToB.

6. YcraHoBneHO, 4TO MO crocobaM pekymnepaluud OTpadOTaHHBIX aIMa3HbIX
WHCTPYMEHTOB JIeHCTBHE CYIIECTBYIOUIMX MATEHTOB JMOO MOXET MpPeKpaTUTh
cBOe JeicTBHe, NHOO yXe MPEeKpaTHsio, YTO CBS3aHO C HCTEUYCHHWEM CpOKa
NEeHUCTBUS TIATEHTOB, @ TaKKe C TeXHWYECKUM W MOpaJbHBIM yCTapeBaHUEM
3TUX CMIOCOOOB HAa COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH U TEXHUKHU.

7. 3asBUTENSIMU SABJISIFOTCS BBICIINE yUeOHbIe 3aBeCHUS:

NuctutyT HedTexuMum W KaTanusza ¢ ONBITHBIM 3aBojoM AH Pecny6nuku
bamkoprocTtan, Bcecoros3Hblit HayqHO-UCCIIEOBATENECKAN HHCTUTYT METOIUKA
U TEeXHUKU pa3BeAkd, MHCTUTYT TEeOXMMHUM U aHAIUTUYECKOH XUMHH
um.B.1.Bepnanckoro PAH, Omckuit punmnan Macturyra karanuza CO PAH,
OmMmckuil rocynapcTBeHHbI yHuBepcuter, @DenepanbHOoe TOCYIapCTBEHHOE
YHUTapHOE  Hay4YHO-HCCJIEAO0BATElIbCKOEe  TIeoJIOTHYecKoe  MpelrpusiTue,
NuctutyT cTpykTypHOol MakpokuHetnku PAH, WHcetutyT reoxumun u

aHanuTuyeckoi xumuu uM.B.M.Bepuanckoro PAH;



YacCTHBIE MPEANPUITHS U KOMIIAaHUU:

Ak1roHepHoe o0111ecTBO oTKphIToro tumna «Karamuzatop», [1OJIb BYPT C.A.
(LU), 3akpsiToe akipoHepHOe 00111ecTBO «/IenpekoH-666»;

a Takxke ¢uzmdeckue nuna: ['pomes M.U., Koncrantunos M.0., CmbikoB B.b.,
Iunaues B.A., I'omxueB C.E., Kosrau I1.A.

8. CymecTBytomue CrnocoObl peKymepanud OTpabOTaHHBIX — ajIMa3HBIX
WHCTPYMEHTOB W  KaTalu3aTopoB  HedTenepepaOOTKA  OCHOBaHbl  Ha
THIPOMETAILTYPTUYECKUAX U TTUPOMETAUTYPTHYECKIX METOIaX.

9. Haubonee >hdekTUBHBIM 1JIsI MMOCTABICHHBIX 3aJad SBISETCS pa3padoTKa
9KOJIOTUYECKU YUCTHIX TEXHOJIOTHH, He TPUBOASIINUX K BbIJACIEHUSIM OOJIBIIOTO
KOJIMYECTBA arpecCUBHBIX T'a3000pa3HbIX MPOAYKTOB (OKCHIOB a30Ta U Cephl) U
DKOHOMHUYECKH Oojiee 1iesiecoo0pa3HbiX  (MCMOJB30BaHWE 3HAYUTENIbHBIX
MEHBIITNX 00BEMOB BOJIbI) TEXHOJIOTUH peKyIepaluu OTPpadOTaHHBIX aIMa3HbIX
WHCTPYMEHTOB W KaTalln3aTOpOB HepTernepepadbOTKh B IIEIOYHO-COJCBOM

pacIiuiaBe.



Tabnumna B .6.1.[1aTenTHAs TOKyMeHTAIUS

[Tpenmet nmoucka

Crtpana BbIJIauH, BUI U
HOMEp OXPaHHOTO

3asBuTenb (MaTeHTO00Ia1aTeND),
ctpana. Homep 3asBKkH, 1ata

Hazanune n3obpereHus

CaeneHus o IeiicTBUA
OXPaHHOTO JOKYMEHTA HIIH

JOKyMEHTA. IPUOPHUTETA, KOHBEHIIMOHHBIIN PUYMHA €r0 aHHYJINPOBAHUS
Knaccugukanuonnsiit IPUOPUTET, AaTa IyOIUKAIIH
MHJIEKC
1 2 3 4 5
Pexynepauus RU, C1, Bcecoro3nblii HayyHO- Crioco6 u3BrevYeHus amMas3oB U Ilo nanubmm Ha 27.05.2011 -
aJIMa30B U3 2062252, HCCIIEA0BATEIbCKUN HHCTUTYT TBEPJIOCTUIABHBIX KOMIIOHEHTOB U3 [IIPEKPaTHII JICHCTBHE
0TpadOTAHHBIX C01B31/06 METOJMKHU U TEXHUKU Pa3BEIKU QJIMa30HOCHOU MaTpHIIbI
aJIMa3HBIX 4771371/26, WHCTPpYMEHTAa
HHCTPYMEHTOB 18.12.1989,
20.06.1996.
RU, C2, ®denepanbHOE TOCYIAPCTBEHHOE Croco6 >eKTPOXUMUIECKOM [To nanaemM Ha 17.05.2011 -
2172294, YHUTApHOE HAy4YHO- peKyIepanuy aimMa3oB MO>KET IPEKPATUTH CBOE

C01B31/06, B23H3/00,

HCCIIEJOBATCIIBCKOEC I'€COJIOTUYECCKOC

neifcTBre

C25F5/00 PEIPUsTHE,
99125033/02,
29.11.1999,
20.08.2001
RU, A, ['pommes U.1., Criocob perenepariyi 0TX0/I0B ITo mamuem Ha 24.05.2011
95120450, Koncrantunos 1.0., aJMa30coAepIKaIlero COCTOSIHUE
C01B31/06 CwmpikoB B.b. WHCTPYMEHTA Ha OCHOBE nenonpoun3Bojictea: Her
95120450/25, OpOH30BOI CBSI3KU JTAHHBIX
06.12.1995,
27.02.1998
RU, A, benopycckuit rocynapcTBEHHBIH Crnioco6 pexyneparuu anmasoB u3  |[lo manaemv Ha 24.05.2011
96106989 TEXHOJIOTUYECKHUI YHUBEPCUTET HEKOHUIIMOHHOTO a0pa3uBHOTO U |[COCTOSIHHE

(BY),

peXyIIero MHCTPYMEHTa Ha

nenonpoun3BojacTBa: Het




C01B31/06, C25B1/00 |96106989/25, OCHOBE OPOH30BO CBSI3KH JTAHHBIX
12.04.1996,
27.07.1998
RU, C1, ®denepanbHOE TOCYIAPCTBEHHOE DIEKTPOIUT ISt [To nanubmM Ha 17.05.2011 -
2165885, YHUTApPHOE HAYYHO- AIEKTPOXUMUUECKON PEKYTIEPAIMH MOXKET IPEKPATUTh CBOE
C01B31/06, B23H3/08 |mccrienoBaTelbCKOe Te0J0rHYecKoe (aIMa3oB neiicTBue
MpeIpUsTHE,
99124954/02,
26.11.1999,
27.04.2001
RU, A1, NHCTUTYT CTpYKTYpHOM Crioco6 pekyrieparuu [To nanaeM Ha 17.05.2011 -
1686788 makpokunetuku AH CCCP, CBEPXTBEPAbIX MaTepPHAIIOB HET JJaHHBIX
C01B21/064, C01B31/06/4772778/26,
22.12.1989,
27.05.2003
RU, C1, NHCTUTYT CTpYKTYpHOM CocraB s w3Bnneuenus anmasza  |[lo mannaemv Ha 17.05.2011 -
2118610, MakpokuHeTuku PAH, u/vim KyOu4eckoro HUTpHaa Oopa [peKpaTHl IeiicTBre
C01B31/06, C01B21/064/96110585/25,
27.05.1996,
10.09.1998
HN3Biaeuenune RU, A, IT1OJIb BYPT C.A. (LU), Crroco0 n3Bneuyenust Mommonena, |[lo manaemM Ha 24.05.2011
MeTAJJIOB U3 2009139907, 2009139907/02, HUKeJs1, KoOaJabTa WM UX CMECH  |COCTOSIHUE
0TpabdoTAHHBIX C22B7/00 25.03.2008, 13 OTPaOOTAHHBIX WM JIETIOTPON3BOJICTBRA:
KATAJIM3aTOPOB 10.05.2011 pereHepupOBaHHBIX OKcnepTusa o CyIecTBy
He(dTenepepadoTKH KaTajam3aTopoB
RU, A, WNuctutyT HepTexumun U kataymsa |Crocod m3BieueHus aparorneHusix ([To manasm Ha 24.05.2011
97105296 C OIBITHBIM 3aBogoM AH METaJIOB U3 0TpabOTaHHBIX COCTOSIHUE

C22B3/24, C22B11/00,
B01J23/96

Pecry6mmkun bamkoprocTan,
97105296/02,

01.04.1997,

10.01.1999

KaTajm3aTopoB

nenonpoun3BojcTBa: Het
TAHHBIX




RU, A,
97120341,
C22B11/00, C22B3/02

AKIIMOHEpPHOE 00ITIECTBO OTKPHITOTO
tuma "Karamuzatop”
97120341/02,
05.12.1997,
27.02.1999

Crioco6 u3BnedeHus 0J1aropoIHbIX
METaJUIOB M YCTAaHOBKA €T0
OCYIIECTBIICHUS

ITo nanaeM Ha 24.05.2011
COCTOSTHUE
nenonpounsBojicta: Her
JTAHHBIX

RU, C2,
2221060,
C22B11/00, B01J23/96

WHCTUTYT HEOPraHUYECKOW XUMHUH
CO PAH,

2002101996/02,

21.01.2002,

10.01.2004

Cnioco0 u3BnedYeHus MIaTHHBI 1
naJuiaaus U3 MaTepuasoB ¢
IIOPUCTON OCHOBOM

[To maunemm Ha 17.05.2011 -
JIEUCTBYET

RU, C2,

2209843,

C22B11/00, C22B7/00,
C22B3/06, B01J23/96

[MunaueB Bragumup AsekceeBudy,
2001117561/02,

22.06.2001,

10.08.2003

Croco0 m3BIIeYeHNS INIATUHOBBIX
METAJUIOB U3 aBTOMOOMIIBHBIX
KaTaJu3aTopoB

ITo mapsemm Ha 17.05.2011 -
MpEeKpaTui AelicTBre

RU, C2, 000 "Texnoarom" Crnioco6 uzBnedenus Oaropogusix [lo nanasmv Ha 17.05.2011 -
2198947, 2000123379/02, METaJIOB MPEKPaTUII ICUCTBUE
C22B11/00, C22B3/04, |12.09.2000,
C22B7/00 20.02.2003
RU, A, Owmcknii pumwan MacTrTyTa Croco0 m3BIIeYeHNS IUIATUHE] ITo mamuem Ha 24.05.2011
93053714, karanmusza CO PAH, u/vim peHus u3 0TpadOTaHHBIX COCTOSIHUE
C01G55/00 93053714/26, KaTajn3aTopoB Ha OCHOBE nenonpon3BoacTa: Her
29.11.1993, MUHEPaJIbHBIX OKCHUJIOB TAHHBIX
20.06.1996
RU, C1, OmMckwuit ToCcy1apCTBEHHBIN Cnoco6 coBmectHoro m3Bieyenus |[lo mapaem Ha 17.05.2011 -
2167213, YHUBEPCHUTET, IIJIaTUHBI U PEHUS U3 IIpEKpaTUl 1eicTBHE
C22B11/00, C22B61/00, |99124472/02, 0TpabOTaHHBIX IJIATHHOPEHUEBHIX
C22B3/06, C22B7/00 22.11.1999, KaTaan3aTopoB

20.05.2001




RU, C1,

2140999,

C22B11/00, C22B7/00,
B01J23/96

I'omxues Cepreit EpmosnaeBuy,
98113577/02,

13.07.1998,

10.11.1999

Crnioco0 nepepaboTku
0TpabOTaHHBIX KaTaIU3aTOPOB,
COJIEpIKaINX METaJIJIbI
TUIATUHOBOM TPYIIIIBI

Ilo mamuemMm Ha 17.05.2011 -
MPEKPATUIT JEUCTBHE

RU, C1,

2095442,

C22B11/00, B01J23/96,
C22B7/00

WMHCTUTYT XMMUU U TEXHOJIOTUI
PEIKUX AIIEMEHTOB M MHHEPATBHOTO
chIpbsi KoJIbCKOro HAyYHOTO LIEHTpa
PAH,

96115639/02,

26.07.1996,

10.11.1997

Crnoco0 u3BICUCHHS TATIAIUS U3
0TpabOTaHHBIX KaTaJIH3aTOPOB HA
OCHOBE OKCH/JIa aJTFOMUHUS

Ilo mamuemM Ha 17.05.2011 -
MIPEKPATUIT JEUCTBHE

RU, C1,
2089636,
C22B11/00, C22B7/00

NHCcTUTyT TeoXumuu u
AHAJINTHYECKOM XUMMHU
nm.B.N.Bepnanckoro PAH,
96104848/02,
15.03.1996,

10.09.1997

Croco0 m3BIIeYeHNS INIATUHOBBIX
METaJIOB 3 BTOPUYHOTO CHIPBS
Ha MAHEPAJIbHON OCHOBE

ITo mapsem Ha 17.05.2011 -
MpEeKpaTui aelicTBre

RU, C1,
2083705,
C22B11/00, C22B7/00

3aKkphITOe aKIIMOHEPHOE 0OIIECTBO
"JlenpexoH-666"
95120782/02,
13.12.1995,
10.07.1997

Crioco6 u3BnedeHus 01aropoIHbIX
METaJJIOB U3 TIIMHO3EMHBIX
MaTepHaJIOB U OTXOJIOB
IPOM3BOICTBA

Ilo mamuemMm Ha 17.05.2011 -
MPEKPATUIT JEUCTBHE

RU, C1,
2075526,
C22B7/00

Kosran IlaBen ABkceHTHEBHY,
®enynor Cepreit Hukomnaesuy,
bypnos 1Ban IOpseBuy,

Bypnos IOpuit AnexcanapoBud,
Kpuso6opoaos KOpuit Pomanosuy,
UekynaeB Banepuii Muxaitnosuy,
95113135/02,

31.07.1995,

Cnoco0 H3BJICUEHHUS METAILJIOB U3
MCTaJUICOACPKAUX
0Tpa60TaHHBIX KaTaJIM3aToOpoOB Ha
OCHOBEC OKCHJI0OB aJTIOMUHU S /v
KpEMHUA

Ilo mamuemM Ha 17.05.2011 -
MPEKPATUIT JEUCTBHE




20.03.1997

RU, C1,
2055096,
C22B7/00, C22B23/00

Sampmges B.I.,
[TaBenko B.3.,
®upcos O.I1.,
93033871/02,
13.07.1993,
27.02.1996

Cnoco0 U3BIICUCHHS HUKEIIS U3
0TpabOTaHHOTO
HUKEJIbCOICPIKAIIETO
KaTajau3aropa

Ilo mamuemMm Ha 17.05.2011 -
MPEKPATUIT JEUCTBHE

RU, A,
2003103936,
C22B11/00

Xan Anekceit Cepreesud (RU),
JpaenkoB Hukonait AnekceeBuy
(RU),

TarapunieB Anatosnniit HukosaeBuy
(RU),

bioxun Anexcanap AHapeeBUY
(RU),

Kneannpor Banepuii Turpuesnu
(RU),

SymeB Makcum ['eopruesuu (RU),
Osxuros Anekcanp Biagumuposny
(RU),

OBunnHuk0B Urops ['ennanneBuu
(RU),

bmonenos Urops BanepbeBuu
(RU),

I'ensman ['ennanuit Epumonuu
(RU),

Kapumosa Tatesina iBanosna (RU),
2003103936/02,

11.02.2003, 27.08.2004.

Cnoco0 M3BJICUEHHS IIJIATHHOBBIX
MCTAJZIOB U pCHUA U3
OTpa60TaHHBIX KaTaJim3aTopoB

ITo nanaeM Ha 24.05.2011
COCTOSTHUE
nenonpounsBojicta: Her
JTAHHBIX




Tabnuna 6.2. HayuHo-TexHudeckasi, HOpMaTUBHAs JOKYMEHTALlMs U MaTepuasbl

roCyJJapCTBEHHOMN perucTpalnuu (0TYEThl O HAYYHO-UCCIIeIOBATENbCKUX paboTax)

[Ipenmer HanmenoBanue ncrouynuka ABTOp, hupma I'on, MecTo 1 opran
MOMCKa uH(pOpMaIINU C YKazaHHEM (mepxaresp) u3nanus (YTBEpIXKICHUS,
CTPaHUIIBI HICTOYHUKA TEXHUUYECKOH JIEIOHUPOBAHMSI
JIOKyMEHTaI[u! HUCTOYHHUKA)
1 2 3 4
Pazpabotka | [lepepaboTka oTx0/10B Xazan A.3., [IB.mMeTamb1. -1989.Ne7.
HKOJIOTHYECK | BOJIb(pamM-KoOaTbTOBBIX Pe3nuuenko B.A.,
U YUCTBIX TBEP/IbIX CIIJIABOB Jlummmxuua M.C.
TEXHOJIOTHI | OKUCIIUTEIHHO-
peKymepanuu | BOCCTAHOBUTEIBHBIM CIIOCOOOM.
oTpaboranHsl | ¢.95-98.
X aiMasHeIX | Karanws u mpou3BoACTBO Komecuukos U.M. | M.: Texunka, 2004.
MHCTPYMEHTO | Karanam3aTopos. ¢.45-58.
i;anmamp [TIna3zmMoBOCCcTaHOBUTEBHAS l"anesckutii I'.B., N3Bectus By3oB. [[BeTHas
OB nepepaboTka Pynnesa B.B., Metauryprust 1995,No2.
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OEJIEPAJIBHAS CJIYIKBA
1O UHTEJLTEKTYAJILHOM
COBLCTBEHHOCTU,
HATEHTAM U TOBAPHBIM 3HAKAM

(12 OIIMCAHUNE M30ObPETEHMS K ITATEHTY

Craryc: 1o qaHHbiM Ha 27.05.2011 fipexpatuit 1elCTBHE

(71) 3astBuTenn(n):

Bcecoro3nblii Hay4YHO-
HCCIIe10BATENILCKHH HHCTHTYT
METOANKH H TeXHHKHU Pa3BeIKH

(21), (22)3aseka: 4771371/26, 18.12.1989 (72) ABTop(b):

Ocenxnii A.A.,
(45) Onyonukosano: 20.06.1996 I'pymesckmnii N.I1.,

Kymxa6uen A.C.,
(56) Criucok 1oKyMeHTOB, IUTUpOoBaHHBIX B Kypmanos H.M.,
OTYETE O Breruenkos E.N.,

noucke: McDonald A.D., Bensfield D.U. Xaxyes B.II1.,

The recovery of diamand from sinfered AyxoBa J.b.

tungslen carbide. J.D.R., 1951, VII, 127,

155 - 157. (73) [Tarenroobnanatesb(u):
Bcecoro3nbliii Hay4YHO-
l/lCCJ’leIIOBaTe.]'leKI/Iﬁ HHCTUTYT
METOAUKH H TEXHUKHU PasBE€IAKU

54) CNOCOB U3BJIEYHEHUA AIIMA3OB 1 TBEPAOCIITABHbLIX KOMNOHEHTOB U3
AJIMA3OHOCHOWU MATPULbl UHCTPYMEHTA

(57) Pedbepar:

WcnonbsoBaHne: npu npoussBoAcTBe arMasHoro WHCTpymMeHTa. CylHOCTb M306peTeHusa: anmMasoHOCHYIO
MaTpuLy MOrpyxalwT B 3NEKTPONUT WU pacTBOPAOT MeTann-cBAsky. Ob6pa3oBaBLUMACA LUNam BbIAENSIOT Y
NPOBOAAT AE3MHTErpaumio WnamMa u oYuLLieHne 3epeH anmMasa nytem o6paboTku B BOQHOM pacTBOpe CONSAHOW
KACMNOTbI 1 3aTeM - B BOAHOM pacTBOpEe LUEeNoyu, BbICYLUMBAIOT W BbIAENSIOT anvasbl U TBepAocrnaBHble
KOMMOHEHTbl. BblaeneHHble anmasbl U3MenbyalT 3NeKTpornapaBnMyeckuMm ApobneHvem, BbiAensaloT
KOHAULMOHHbIE NOo hopMe anmasbl, OCTarbHble OBaNMPYOT A0 YPOBHA KOHAULMKU NO (OOPME M U3 TEX U APpYruX
BbIAENAT KOHAWLMOHHbIE MO MPOYHOCTM anmasbl. OcTaBlIMecH HEKOHAWLMOHHbIE MO MPOYHOCTM anmasbl
pasgensloT Ha ABe napTuM MO KPYynHOCTM 3epeH: go 1 Mm m Gonee 1 Mm u obpabatbiBaioT
aneKTpornapasnuyeckum pobrneHnem n 06bEeMHbIM CKaTeM COOTBETCTBEHHO C NOCMeAyoLWNM BblAeNIeHneM
KOHANLUMOHHbIX MO popme anmasos. 1 3. n. ¢p-nbl, 1 nn., 1 Tabn.

POCCHIICKASI ®EJEPALMS (19RU (112062252 (13)cC1
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O UHTEJLIEKTYAJILHOM
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HHATEHTAM U TOBAPHBIM 3HAKAM

(120 OIIMCAHUNE M30ObPETEHMS K ITATEHTY

Craryc: no maaubiM Ha 27.05.2011 sipekpatit [eiicTBIE
(71) BastBuTens(u):
Bcecoro3Hblii Hay4HO-
I/ICCJICHOBaTeJIbCKl/Iﬁ HHCTHUTYT
METOAUKH H TEXHUKH pa3BCAKH

. (72) ABTop(B1):
(21), (22)3asBka: 4771371/26, 18.12.1989 Ocekmii A1,
_ I'pymescknii U.I1.,

(45) Ony6mkoBano: 20.06.1996 Kyuixa6uen A.C.,
(56) Criricok TOKYMEHTOB, ITATHPOBAHHBIX B OTUET Kypuanos HM.,
¢ COK IOKyMCHTOB, LUTHPOBA OTITC Brruenxos E.,

_ _ Xaxyes B.I11.,
noucke: McDonald A.D., Bensfield D.U. The

HyxoBa J.b.

recovery of diamand from sinfered tungslen

carbide. J.D.R., 1951, VII, 127, p. 155 - 157. (73) TatenToo6namarens(u):

Bcecoro3Hblii Hay4HO-
HCCI1e10BATeIHLCKHI HHCTHTYT
METOAUKH H TeXHHKHU Pa3BeIKH

54) CNOCOB U3BJIEYHEHUA AIIMA3OB 1 TBEPAOCIITABHbLIX KOMNOHEHTOB U3
AITMA3OHOCHOU MATPULbI MHCTPYMEHTA

57) Pedbepar:

Mcnonb3oBaHve: npy MNpPovM3BOACTBE anmasHoro WHCTpymeHTta. CyLHOCTb W306peTeHus: arMa3oHOCHYH
MaTpuLy MOrpy>KalT B 3MEKTPONUT U PpacTBOPSAOT MeTann-ceasky. OOpasoBaBLUIMACA LIMNaM BblAenAnT ©
NPOBOAAT Ae3NHTErpaLmio Wnama u ovmLLieHe 3epeH anmasa nytem obpaboTki B BOAHOM pacTBOpe COMSHON
KMCNOTbl N 3aTeM - B BOAHOM pPacTBOPE LUENOoYU, BbICYLUMBAKOT W BbIAENAOT anmasbl U TBepAoCnaBHble
KOMMOHEHTbl. BblaeneHHble anmasbl U3MenbyalT  3MeKTPoruapaBnMyeckuMm ApobneHvem, BbiAensaloT
KOHAULMOHHbIE NO hopMe anmasbl, OCTarbHble OBaNMPYOT A0 YPOBHA KOHAULMKU NO (DOPME M U3 TEX U ApYruX
BbIAENAT KOHAWLMOHHbIE MO MPOYHOCTM anmasbl. OcTaBlIMeCH HEKOHAWLMOHHbIE MO MPOYHOCTM anmasbl
pasgensloT Ha [ABe napTuM MNo  KPymHOCTM 3epeH Ao 1 MM u Gonee 1 MM u obGpabatbiBaloT
aneKkTpornapasnmMyeckum gpobrneHnem n o6 LEMHbLIM CXaTueM COOTBETCTBEHHO C NOcneaylowmnm BbliaeneHnem
KOHAULUMOHHBIX No doopme anmasos. 1 3. n. ¢-nbl, 1 vn., 1 Tabn.

N3ob6peTeHne OTHOCUTCA K TEXHOMOMMM U3BMEYEHUS anmasoB U3 oTpaboTaHHOro anmasHoOro MHCTPyMeHTa C
npugaHnem nm 6ypoBbIX CBONCTB U MOXET ObITb UCMONBL30BAHO NPV NPOU3BOACTBE aNiMa3HOro MHCTPYMeEHTa.
M3BecTeH cnocob M3BneyeHMs anmasos, BKIOYAKOLWNA MOrPyXEHNEe NHCTPYMEHTa B BaHHY C 3NEKTPOMUTOM,
pacTBOpeHNe anMa3oHOCHOW MaTpuLbl B 3MEKTPUYECKOM MONe W BbiAENeHWe anmasoB W TBepAOCnNaBHbIX
KOMMOHEHTOB "3 wnava [1]

MpumeHeHune aTtoro cnocoba nossonsiet YBENNYNTbL MPOMN3BOAUTENBHOCTbL TEXHOJSIOrM4YeCcKoro npouecca 3a
CYET yBenn4yeHna CKoOpoCTh nepeHoca pacTBOPEHHOro MaTepuana B 3NeKTpn4eckom none, HO MHOro anviasoB
OCTalTCA UHTErpnpoBaHHbIMKU C APYTrMMN YacTULaMn N UX HE BbIAENUTb.

OpHako 6ypOBbIe CBOWCTBA N3BIEYEHHbIX anMa3oB OCTalOTCA HEN3MEHHbBIMWN, TO €CTb HU3KUMMU.

Llenb n3obpeTeHus NoBbILLEHNE BbIXOA4A U3BIIEYEHHbIX anMas3oB U UX KayecTsa.

lMocTaBneHHas uUenb [OCTUraeTcs Tem, 4TO B crocobe, BKMHOYaOLWEM Je3nHTerpaunio  anmasoHOCHOW
MaTpuLbl  3NEKTPUYECKUM  PacTBOPEHMEM MeTanna-cBsaskM ¢ obpasoBaHMeM wnama U3  4YacTuy
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TBEPAOCMNNaBHbIX KOMMOHEHTOB M anMasoB, OTAeNleHMe 3NeKTponuTa OT Lfama, BbiCylMBaHWe Lwwnama u
BblAeneHne anmMasoB W TBEPAOCMNMaBHbIX KOMMOHEHTOB, AOMOMHWTENbHO nepes BbiCyLUMBaHWEM BBEAEHbI
Ae3nHTerpauMsa Wnama W BblgeneHWe anMasoB W TBEPAOCMNaBHbIX KOMMOHEHTOB, Mocne oTAeneHus
3MneKkTponuTa nepes BbiCyLUMBaHWEM AOMNOMHUTENbHO MPOBOAAT AE3VHTErpauuvio wnama n ovulieHne 3epeH
anviasos nytem o6paboTku B BOAHOM pacTBOpe COMAHOW KUCNOThbl U 3aTeM B BOAHOM pacTBOpe LUenouu,
nocrne BbICYLUMBAHUA W BblAENEHUA anmasoB M TBEepAOCMNaBHbIX KOMMOHEHTOB BblAefIeHHblE anvasbl
n3MenbyvaloT 3INEeKTPornapaBnuyeckuMm ApobneHneM, BbIENSIOT KOHAWLMOHHbIE NO  dopme anmassbl,
ocTalbHble OBanUPYT A0 YPOBHA KOHAWUMW MO (HOPME M U3 TeX M APYrnX BblAENSIOT KOHOAWUMOHHbLIE MO
NpoYHOCTW anmasbl. [lanee ocTaslUMECH HEKOHAMULIMOHHbIE MO MPOYHOCTY anmasbl pasgensoT Ha ABe napTum
Nno KpynHocTW 3epeH: Ao 1 MM u Gornee 1 MM MO KPYNHOCTM U 0BpabaTbiBalOT 3MEKTPOrMapaBrndecKnum
apobrneHnem 1N OBBbEMHBIM CXaTWeM COOTBETCTBEHHO C MNOCMeAyloLUM BbigeneHWeM KOHAWMLMOHHBLIX Mo
dopme anmasos.

[ononHnTenbHO BBEAEHHAs Ae3vHTerpaums nytem nepemelunBaHua LinamMa B BOAHOM pacTBOpPE CONSHOM
KACMNOTbl U 3aTeM B BOAHOM pacTBope Lienodyn obecnevmBaeT Gornee 3HauYMTEnNbHLIA BbIXO4 anMasoB U3
wnama un OGonbluii YpPOBEHb YUCTOTbI WX MNOBEPXHOCTEW, YTO MoBblWaeT 3ddeKkTMBHOCTL 0BpaboTku
BblAeNEeHHbIX arnMasoB creyowummn npuemamu.

OnekTporngpasnuyeckon 06paboTKON JoCTUraeTcsa paspylleHne ocrnabneHHbIX TpewwmHamn n BHYTPEHHUMHN
HanpsXXEeHNsIMM  anMasoB, CHUMAIOTCA YYacTKM C TPaHCOPMMPOBAHHBLIMU BEPXHUMU CMOAMU anviasos ”
n3nuwHe 60nbLUVMKN BBICTYNaMMU.

OBanusaunen JOCTUraeTCA CHATME OCTAaBLUMXCH BbICTYNOB W OCTPbIX YrMOB WU KPOMOK rpaHei B anvasax.
O6bemMHbIM CXXaTveM Takxe B npoLecce "ynakoBku'" anMasos Nnoj gasneHnem obecneunsaeTcs paspyLleHue 1
CHATWE BbICTYMNOB U rpaHei.

Ob6pasyloLmecs nNpu 3TOM OCKOMNKW 3aTeM Takke obpabaTbiBaloT 3NeKTPornapaBnMyeckuM BO3AENCTBMEM U
06beMHbIM CXaTWem C nocrnegylollenn oBanu3aumMell HEeKOHAMLMOHHbIX Mo dopMe anmaszoB. [lpy aTom
nocpeacTsoM BUBpOCTONa NOcre KaXxaon onepaummn oTémparoT HEKOHAULIMOHHBIE MO dhopMe anmasbl.

Cnoco6 BkntovaeT onepauumn no obpaboTke anmasHbix 3epeH, obecneynsatoLne NoBbILLEHNE NX NPOYHOCTU U
KoHAWLMIO No chopme, 1 OTNMYaeTCs BBEAEHNEM HOBbIX ornepauuii, obecneymsarowmnx aToT adeKT.

Ha dwur. 1 nokasaH cxemaTtuyecku npepnaraembliii cnocob C BblAeneHWeM MyHKTUPOM OCHOBHOMO W
[OMONHUTENBHOrO KOMMNEKCoB 1, 2 1 3 onepaumini COOTBETCTBEHHO.

OcHoBHOW KoMnniekc 1 onepauuu BKMOYaeT 3MeKTPONUTUYECKOE PaCcTBOPEHWE WHCTpyMeHTa 4 ¢
nocrnegylowmm yaaneHnem 5 ¢ anekTpofoB MeTanna-cBsasku, o6paboTky 6 COMsHOM KUCMOTON OCTaBLUErocs
Lunama npu ero nepemelLnsaHmmn, obpaboTky 7 Lenoybio Wrnama npu nepemelunsaHim, BbicylinsaHue 8 ero,
oTaeneHne 9 anmasoB OT APYrMx KOMMOHEHTOB LWrama, nocTynaowux Ha pansbHenwyio obpaboTtky 10,
cuToBOW paccesB 11 BbiAeNeHHbIX arMasoB C UCKMoYeHeM 12 anmasHon Menoyn (KpynHoOcTbio 4o 500 MKm),
anekTporunapaenmyeckyto o6paboTky 13 HagpelleTHbIX anvasos, WX BbiCyLUMBaHUE 8, CUTOBOW pacceB 11 ¢
BbigeneHmem 12 anmasHol menouu, Bubpocenapaums 14 Ha BubBpocTone HafpelleTHOro marepuana ¢
BblgeneHnem 15 KOHAMUMOHHBLIX No cdopme BypoBbIX 3epeH M oBanu3auuio 16 HeKOHAULMOHHBIX Mo dopme
anviasHbIX 3epeH, nocrnegyrowuii cMToBON pacceB 11 nocnegHwx cC BblgeneHwem 12 6ypoBol Menoyv u ¢
BblgeneHuem 14 subpocenapaumen KOHANLUMOHHbBIX N0 (hOpMe 3epPEH U3 HAa4PEXEHHOro MaTtepuana.

[Mocne 3TOro ocTaToKk HEKOHAMLIMOHHBIX MO hopMe 3epeH (ecnu OH 3HauynTeneH) obpabaTbiBaloT 06bEMHbLIM
cxkatmem 17, npy KOTOPOM MPOUCXOAUT AanbHelillee pasfeneHne HenpouHbIX 3epeH Ha Gonee npoyHbie n
okanueaHue BbICTyrnoB 3epeH. O6pasoBaBLUMIACA MaTepuan NogBepraloT CUTOBOMY pacceBy C BblaeneHvem 12
anmMasHon wmenoyn (anmasoB Menkux Ao 500 MkMm dpakuuin). HagpeweTHbln matepuan nogsepraioT
Bubpocenapauum 14 c BbigeneHnem 15 KOHAULMOHHBIX Mo dhopMe anmasos.

OcTaTok HEKOHAMLUMOHHbIX MO (OpMe anmMasoB, €Cnv MX MHOro, noAasepratoT CUTOBOW cenapauum 16 ¢
BblgerneHmem 12 6ypoBoii Menoyn u ¢ pasgeneHnemM no KpynHocT Ha ABe napTun: A0 1 MM BKIOYUTENBHO U
cebiwe 1 mMMm. [NepByto mapTuio noAasepratoT anekTporugpasnuyeckon obpabotke 13 u BbicywMBaHWIO 8, a
BTOPYIO NapTuio o6beMHOMY Cxatuio 17. 3atem nNpoBOASAT CMTOBYIO cenapauuio 11 Toh n Apyroi naptum ¢
BblgeneHnem anmasHon menoym 12, subpocenapaumen 14 HagpelweTHOro matepmana.

OcrTaBlieecsa nocne subpocenapaumm He3HauuTenNbHOe KONMYECTBO Matepuana B BUAE HEKOHAMLMOHHbBIX MO
dopMe, HO NPOYHLIX anviasos obpabaTbiBaloT 19 AnA UCNonb3oBaHWUS B Apyrux obnacrtax.

Mpumep.

Anmasbl 1 TBepAocCnnaBHble KOMMOHEHTbl W3BNeKkanun u3 napTum oTpaboTaHHbIX 6YpOBbIX KOMOHOK,
anMasoHOCHBIN COW KOTOPbIX cofepxan crneayowme KOMNOHEHTbI B BECOBbIX MPOLEHTax: anmasbl B BUAE
3epeH KpynHocTbio oT 400 ao 2000 mkm 3,8 3epHa panuta 1 cnnaea BK 17 nopowwok kapbuaa Bonbdpama 52
MeTann-ceAsn (cnnase Meau, HuKkens, koGanbTa) 27 npumecu 0,2

KopoHku nomellany Hag 3nNeKTPonu3HON BaHHOW Tak, YTO MaTpuua MOSIHOCTbIO Norpyxanack B 3MEKTPOSUT,
coctosiuin Ha 20 Bec. 4. FeCl;, 20,4 NaCl n 59,6 Bogbl.

BecoBoe COOTHOLLEHME MATPUYHOrO MaTepuana K 3anekTponuty coctasnsano 1 20. OnekTponutuyeckoe
pasnoXeHne OCyLLECTBASMN MpW MNMOTHOCTU 3MeKTpuYeckoro Toka 20 amnep Ha AeuMMmeTp KBaapaTHbIA
MOrPy>X€HHOW B 3MEKTPONUT MaTpULibI.

B pesynbTaTe anekTponusa meTannmyeckue LeMeHTupytowme gasbl Mean, HUKens n kobanbta pacTBOpAnMCh
B 3NEKTPONINTE N OCaXAAnCb Ha KaTtofe B BUAe MeTannuyeckomn rybku. Nocne saBeplueHns 3neKTponnsHoro
pacTBOpPEHNs MaTPULbl 3MEKTPONUT CAWUAN, @ 3NEKTPONM3HDBINA LUam B3BECUMN U 3arpysunnm B MexaHU4eckyto
Mewanky. B mewanky 3anunu consiHytlo KucnoTty (8%-Hblii pacTBop) 4O BECOBOro COOTHOLUEHWS Lnama K
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pactBopy HCIl kak 1 5 1 nepemelunBanu B Te4yeHne 45 MUH, nocrne 4yero martepuan oTcTaveanu A0 MOMHOro
OCBETIMEHNA Xuakon hasbl, KOTOPYO Cnunu, YTo obecneynno B 3HaAYMTENbHOW CTEMNeHU Ae3uHTerpaumio u
OYNCTKY MOBEPXHOCTEN 3epeH anmasoB 1 TBepAOCMNIaBHbIX KOMMNOHEHTOB.

3atem o6paboTaHHbI KACMOTOW B Meluanke wnam 3anunu pactsopom KOH KoHuUeHTpauuwen 6% c
obecneyeHneM MOMHOrO MOrPYXKEHMUS LWNamMa B XWMAKOCTb (Mpy NepemellnBaHnm B HEN) N NepemeLllnBani B
TeyeHne 15 MuH, 4yTo obecneynno HerWTpanusaumio 1 AanbHenLWyo Ae3MHTErpaumio LWrnamMa, O4YMCTKY 3epeH
nocrne nx KACNoTHon ob6paboTku.

[Mocne cnuBa XMAKOCTM LWMNaM BbICYLWUMAM W BbIAENWNM 3epHa anMasoB W3BECTHbIMW criocobamu:

Ha BmbpocTone pasgenunu wnam Ha KpyrnHble n merkue hpakuum;
3MEKTPOMarHUTHbIM  pasgeneHMeM  BblAeNWnuM U3 KPYMHbIX  (Opakuuili  KpynHble  anmasbl;
TaKKe SMeKTPOMarHMTHbIM pasgeneHnemM BbIAENUM MENKUMe anmMasbl W rpaHynbl U3 Menkux dpakumi;

heppornapocTaTMyeckomn cenapaumen oTaenunu menkue anmassl ot rpaHyn BK.

BblaeneHHble TBepAOCMnaBHbIE KOMMOHEHTbl HanpaBunn Ha o6paboTKy ANS WX OYULLEHMSA W ynyulleHus
CBOWCTB.

OcTaBlmecs pekynepupoBaHHble anmasbl coctaBunvM 75% OT nepBoHavanbHoW MX Macchl. CKTOBOR
cenapauuen BHavane BblAeNnWnM anmasHylo menodb. Ona 6onee addekTuBHON AanbHenwen obpaboTku
HagpeLleTHbIA MaTepuan pasgenunu CUTOBOW cenapauuen (He nokasaHa Ha cxeme, Tak Kak He BNUSeT Ha
CyLlHOCTb u3obpeTeHuns) Ha ABe dpakuun: KpynHocTbio 6onee 1000 MKM K KpynHOCTbIO Ao 1000 mkm. O6e
napTunm anmasoB Obinn NOABEPrHyThl 3MeKTpornapasnmMyeckoil obpaboTke: nepsas NapTUa Ha yCTaHOBKE
Ory-Al B TeueHne 4 MWH (Ha NOAAOHE C OTBEPCTUSAMM); BTOpas pakuusa Ha Takon yctaHoske 3IY-Al Ha
nopaoHe 6e3 oTBepCTMA B TeyeHne 9 MuH. [ogaoH ¢ OTBEPCTUSMU NPUMEHANW ANS HAKOMMEHWUA NoA, HUM
obpasyloLmxcs 6onee Menkux anMasos, YTOObl UCKIIOYUTL UX OT NOBTOPHbLIX COYAapEeHUn 1N U3MenNbYeHUs.
Kak oTmevanocb, MOxHO Obino 6bl OT oBpaboTaTh BCe pekynepupoBaHHble arvasbl B yCTaHOBKE MOAAOHOM
6e3 oTBEpCTUIA, HO 3TO BbINO Bbl He Tak aPHEKTUBHO.

Pexvm o6paboTku:

3a30p mexay paspsgHukamu, mm 10;

3a30p mMexay anekrpogamu, mm 25;

yacTtoTa paspsgoB, MUH™ 10;

HanpskeHue, KV 35.

Ob6paboTaHHble anviasbl Kaxgow W3 napTWid BbiCylIMBanuv, nogsepranu 3aTeM pacceBy No dpakumsam B
AmnanasoHe 3epHucTocten ot 1600/1250 mkm go 630/500 mkm. [lanee npov3Boaunu pasgaeneHne anvasos no
dopme 3epeH Ha BubBpaumoHHOM cTone. Kputeprem coOpTUpPOBKM anmiasoB no opme SBMANOCH YCrOoBUE:
KoathdurLmeHT dopmbl 3epeH (Ky) aomkeH GbiTh He Gonee 1,3.

Pexum paboTbl BuGpaumoHHoro ctona 6bin cnegyowmm:

yron HaKroHa Leku B NpPoLONbHOM HanpasneHum (yron nogaum) 30%

yron HakroHa LeKu B nonepeyHom HanpaBneHuu (yron COPTUPOBKMU) 25°%

yacToTa konebaHui LEeKn, My 50;

MaKkcumanbHas amnnuTyaa subpauum ctona, Mm 2.

KoHAMUMOHHBIE NO hopMe anmasbl CCbinany B HakonuTenb.

3epHa anmasos HenpasunbHon opmbl (Ky > 1,3) 3aTem 6binn NogBeprHyThl oBanusaumn Ha yctaHoske YOA-
3M npu gaeneHun Bosgyxa B cucteme 2,5 atMm B TedeHne 25 MuH.

Mocne oBanu3auuy oCyLLECTBNANN CUTOBYIO Cenapauuvio C BbiAeneHneM anMasHow Menoyun, a HagpeLleTHbIR
ocTaTok nogsepratoT Bubpocenapauum Takxke C BblAeNeHneM KOHAULNOHHbIX Mo hopMe arMasHbIX 3epeH.
HekoHAMLUMOHHbIE NO dopme 3epHa Bbiny 3aTem paccesiHbl CUTOBOW cenapaumen Ha 2 napTum: KPYNHOCTbLIO
Bonee 1 MM 1 KpynHOCTbIO A0 1 MM.

Mepeyto naptuto (6onee 1 mm) obpaboTanu Ha ycTaHoBKe o6bemMHoro cxatus MNP-204, a BTopyto napTuio (go 1
MM BKNouuTenbHo) obpaboTtanu Ha yctaHoBke OJIY[-Al (sanektporumgpasnuueckas obpaboTtka), 3aTem
BbICYLUWMMN.

MMepByto 1 BTOpPY NapTMu Aanee MNOABEPrNM CUTOBOW cenapauuy C BblgeNeHneM anvasHon Menoun u
HaJpeleTHbIA MaTepuan pasfgenunn Ha KOHAWUMOHHLIE MO (hOpMe anMasHble 3epHa, KoTopble cobupaioT B
HakonuTernb ANS HUX, N HEKOHAULIMOHHBIE NO hopme 3epHa.

OTU HEKOHAMLUMOHHbIE NO hopMe 3epHa COCTaBMAIOT OTHOCUTENBHO HE3HAYMTENbHYIO Maccy.

Mpun obpaboTke pekynepupoBaHHbIX anmasoB APC-3P obuleli maccorn 500 kapaT nocre nepBoro Kommnnekca
onepaumii Macca KOHOAWLMOHHBLIX anmasoB cocTasurna 38% nocrne BTOPOro KOMMSeKca onepauuin macca oT
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octatka 38% a nocne TpeTbero Komnrekca onepauvu7| Hag OCTaTKOM nocrfie BTOpOro Komnrekca
HEeKOHANUNOHHbIX ajimasoB Macca KOHANLUMOHHbIX alimasoB cocTaBuna 62%

Takum obpasom, nocne Tpex KOMMMEKCOB onepauuii yaanocb BOCCTaHOBUTL BypoBble ceoicTBa y 310 kapat
(13 500 kapaT) pekynepupoBaHHbIX CUHTETUYECKMX anma3oB. Kak yxe oTmeyanocbh, anekTpornapasnuyeckas
obpaboTka N 06beMHOe CxXaTue BbI3blBalOT MOBLILEHWE MPOYHOCTM anmasHbiX 3epeH 3a cYeT paspylleHus
YyacTu 3epeH, koTopble ocrnabneHbl Ha 6onee menkue 1 6onee NpoyHble NpU OAHOBPEMEHHOM MOBbILLIEHWN
KOHAMLMM NO chopMe 3a CHYET CXKaTuUsi Npu 3TOM BbICTYMOB.

Kak nokasanu wncnbitanus, no TOCT 9206-80 KOHAMUMOHHbIE MO ¢hopme anMasHble 3epHa B pesynbTaTe
obpaboTok Ha ycTtaHoBkax IIYO-Al n NP-204 (n Bnbpocenapaunit) COOTBETCTBYIOT KOHAULIMMN 1 MPOYHOCTM.
Bbiny nposedeHbl UCMbITAHUSA KOPOHOK AMamMeTpoM 59 MM M 76 MM, OCHALLEHHbIX YKas3aHHbIMW BbllUe
anmMasamu u ncxogHbimun mapku APC3 B ycnosusix CesepHoin 1 Mypmanckon NP3 MO "Cessanreonorus”.
PesynbTaThl UCNbITaHW NpuBeaeHbl B Tabn. 1.

Taknm obpasom, npegnaraembim crnocobom obecneunBaeTcs pacwmpeHne obnactu npUMEHEHUs, 4YTO
Bblpa)kaeTCcs B MOBbIWEHUN Bbixoga (06bema) BblAENEHHbIX anvas3oB W kavecTBa (ynyyweHus 6ypoBbix
CBOWCTB). 3TO, B CBOK OYepefdb, MO3BONSAET €O034aTb 3aMKHYTbIA TEXHOMOMMYECKUA LUKM: WU3roTOBMEeHue
NepBbIX HOBbIX anMasHbIX KOPOHOK, Hanpumep, BblAeneHWs W3 HUX nocrne AOoMyCTUMOW CTeneHu M3Hoca
OCTaBLUMXCH anvasoB, TBEPAOCMNMaBHbLIX KOMMOHEHTOB W MeTanna-CBA3KW, 3aTeM W3roToBfeHne Wu3
BblJENEHHbIX KOMMOHEHTOB CreAylolmMX HOBbIX KOPOHOK W T.4. A0 MOMHOMO0 WCYE3HOBEHWS OT M3HOca
YKa3aHHbIX KOMMOHEHTOB.

dopmyna n3obpeTteHus

1. Cnocob nssne4yeHNs anmasos U TBEPAOCMNNaBHbIX KOMMOHEHTOB U3 anIMa3oHOCHOW MaTpULbl UHCTPYMEHTA,
BKIMIOYAOLWWNIA  Ae3MHTerpaumio  Matpuubl  SNEKTPONUTUYECKM  pacTBOPEHWEM  MeTanna-cBAskM C
obpasoBaHMeM LunamMa M3 YyacTul anvasoB W TBEPAOCNAaBHbIX KOMMOHEHTOB, OTAENEHNe anekTponuTta oT
Lrnama, BbiCyLUMBaHUE LUNama W BbiAeneHne anMasoB U TBEPAO0CMIaBHbIX KOMMOHEHTOB, OTMMYalOWMACA TEM,
YTO, C Lefbio MOBbILEHNA BbiXOAa W3BMEYEHHbIX anmasoB M YryylleHWs UX KayecTBa, nocne oTAeneHus
3MneKkTponuTa nepes BbiCyLUMBaHWEM AOMNOMHUTENbHO MPOBOAAT AE3VHTErpauuvio wnama n ovullieHne 3epeH
anviasoB nytem o6paboTkM B BOAHOM PacTBOPE COMSAHOW KWUCMOThbl U 3aTeM B BOAHOM PacTBOPE LLEMNOYM K
nocrne BbICYLUMBAHUA W BblAENEHUA anmasoB W TBEepAOCMNaBHbIX KOMMOHEHTOB BblAefIeHHble anvasbl
n3MenbyvalT ANEeKTPornapaBnuyeckuMm ApobneHneM, BbIENSIOT KOHAWLMOHHbIE NO  dopme anmassbl,
ocTalbHble 0Banu3ylT A0 YPOBHA KOHAUUMU MO POpMe U M3 Tex U ApYrux BblAEMAT KOHAMLMOHHLIE NO
NMPOYHOCTU anmassbil.

2. Cnocob no n. 1, oTNnYaoWwnincss Tem, YTO OCTaBLLUMECH HEKOHAULMOHHBIE MO NPOYHOCTY anmasbl pasgensaioT
Ha ABe napTun No KPyrnHocTX 3epeH Ao 1 mm 1 6onee 1 Mm 1 oBpabaTbiBaloT 3NEKTPOrnapaBInyeckum
ApobrneHnem n 06 LEMHBLIM CXXaTUeM COOTBETCTBEHHO C NOCNeAyoLWnM BbiAeneHNeM KOHAULNOHHBIX Mo
dopme anmvasos.
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POCCUIMCKAS ®EJIEPAITVSA

®EJIEPAJIBHAS CJTY)KBA
[10 UHTEJJIEKTY AJILHOM COBCTBEHHOCTY,
TIATEHTAM U TOBAPHBIM 3HAKAM (19) RU (11) 2172294 (13) C2
(51) MIIK 7 C01B31/06, B23H3/00, C25F5/00

(12) OITMCAHUE M30OBPETEHUS K ITATEHTY Cratyc: no manabv Ha 17.05.2011 MoxkeT
MIPEKPaTUTh CBOE JICHCTBHE

(21), (22)3asBKa: 99125033/02, 29.11.1999

(24) lara Havana otcyera cpoka JIeHCTBUS ATCHTA!
29.11.1999

(45) Ony6mukoBano: 20.08.2001

(56) Crircok TOKyMEHTOB, ITATHPOBAHHBIX B OTUETE O

noucke: BJIMHOB TI'.A. u nap. CopaBodyHOe PYKOBOACTBO MacTepa TI€0JOropa3BeOYHOTO
Oypenust. - JI.: Hempa, 1983,c.219. RU 2120406 C1, 20.10.1998. RU 2062252 CI&20996.
SU 1528727, 15.12.1989. WO 92/00243, 09.01.1992.

Anpec s IepenuCKH:

300904 r.Tyna, yn. Ckypatosckas, 98, TyntHUI'TI, qupextopy B.M.Bnacioky

(71) 3asiBuTenn(n):

@enepanbHOe TOCYJapCTBEHHOE YHHTApHOE HAyYHO-HCCIIEOBATENBCKOE TEOJIOTHYECKOE
HIpeANpHsTHE

(72) ABTop(bI):
Cnupun B.A.,
Bunacrokx B.U.,
bymioxos FO.E.,
IToctrursiKOB B.M.

(73) INatenroobnanaresns(n):

OenepanbHOe  TOCYJapCTBEHHOE YHHMTApHOE HAyYHO-HCCIENI0BATEIBCKOE T'e0JOrmyeckoe
MPEIPUSTHE

(54) CITOCOB DJIEKTPOXMMUYECKOM PEKYIIEPAITMN AJIMA3OB

(57) Pedepar:

N3o0peTenne OTHOCUTCS K DJIEKTPOXUMHUECKOW pEKyHepaly ajiMa30B U CBEPXTBEPABIX
MaTepuajioB U3 OTpabOTaHHOTO W OPaKOBAaHHOTO MHCTPYMEHTA, B YaCTHOCTH OYPOBBIX KOPOHOK
u 1o50T. Criocod OCHOBaH Ha IMpHIIENIE aHOJHOTO PAacTBOPEHUS] MeTallla MAaTPUIbl alIMa3HOTO
WHCTPYMEHTa B pPacTBOpE DIEKTPOJIUTA TPH MEPHOAMYECKOM TIPOXOKICHUU HMITYJIHCOB
OUIIONIIPHOTO TOKa 0OpaTHOU nossipHocTH. [IpogomkuTensHocTh uMIysbea coctasisiet 0,1 - 0,2
OT TIPOJOJDKHTENBHOCTH TIepHoJia TOKa B ceTH. JIIuTenpbHOCTh { 3JIEKTPOXUMHUYECKON
peKymnepauy onpenessitoT o 3aBucumoctu e D1, D2 - imamerpsl anMa3HOro HHCTPYMEHTA,
COOTBETCTBEHHO HApy>KHOM M BHYTpeHHHUH; h - BricoTa oOHakeHus anmasa, K - kosddunueHr,
YUUTHIBAIONINNA BIUSHUE TEPUOJAUUECKOTO M3MENTbUeHUsSI TOKa Ha JUIUTEIBHOCTh peKylepaluu
(K=0,6 - 0,9); «osdpdunment mponopuuroransHocT (=0,1 - 1,4); J enna Toka. Texuuuyeckuit
pe3yibTaTr: TOBBIIIEHHE CKOPOCTH AHOJHOTO PACTBOPHUTENIS METaula MaTpUIbl alMa3HOTO
WHCTPYMEHTa B YCJIOBHUSX ITACCHBAIMHM METaJIa W CHHIKCHHWE HETPOHM3BOJIUTEIHHOCTH 3aTpar
AIIEKTPO’HEPruu. 2 uil., 1tabi.
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POCCUIMCKAS ®EJIEPAITVSA

®EJIEPAJILHAS CJTYKBA
I10 UHTEJUIEKTY AJIbHOM COBCTBEHHOCTH,

TIATEHTAM U TOBAPHBIM 3HAKAM (19) RU (11) 95120450  (13) A
(51) MIIK 6 CO1B31/06

(12) 3ASIBKA HA U3OBPETEHUEIIo nanabim Ha 24.05.2011cocTostHre 1e0MPOU3BOJICTRA!
Het mannbix

(21), (22)3asBKa: 95120450/25, 06.12.1995

(43) Nara ny6nukanuu 3asBku: 27.02.1998
(71) 3asiBuTenn(n):

I'pommes N.N.,

Koucraatnros 1.0.,

CwmpbikoB B.b.

(72) ABtop(bI):
I'pomes 1.U.,
Koncrantunos 1.0.,
CwmrpixoB B.b.

(54) CIIOCOB PEI'EHEPAIIMM OTXOJIOB AJIMA3OCOJEPXAIIEI'O MHCTPYMEHTA
HA OCHOBE BPOH30BOM CBSI3KU

(57) ®opmyia nuzobpeTeHus

Crnioco0 pereHepaniii 0OTX0JI0B ajIMa30coeprKallero HHCTPyMEHTa Ha MEeTaJLIMYeCKOR CBSI3Ke,
coJiepKaleit Mellb Wi ee CIuiaBbl (OpOH3y) M TTOBEPXHOCTHBIN CJIOM MPHITOS, 3aKITFOYAOIIHIACS
B TOM, YTO METAJUIMYECKYIO CBS3KY PAaCTBOPSIOT B XHAKO(A3HOM OKHCIHTENE W BBIIEISIOT
aJMassbl, OTJIMYAOLIUKCS TEM, UTO IIPU PACTBOPEHUH B KOHLIEHTPUPOBAHHOMN COJISIHOW KHCIIOTE B
pacTBOp A00aBIISIIOT MEPEKUCh BOJOPO/JIa, TEMIIEPATypy PacTBOPEHMS MOJICPKUBAIOT HE BBIIIE
300C, obpa3yromuiics pacTBOp HEUTPATU3ZYIOT OMKapOOHATOM HATPHSI M BBIMAAIOIINE B 0CAIOK
THJIPOKCUIBI M KapOOHATHl METH ¥ OJIOBAa OTQWIBTPOBHIBAIOT, BBICYIIUBAIOT, TEPMHUYECKH
MEPEBOJST B OKCUBI U BOCCTAHABIIMBAIOT J0 METAJIOB.
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POCCUIMCKAS ®EJIEPAITVSA

OEJIEPAJIBHAA CIIY)XBA

10 UHTEJUIEKTY AJIbHOM COBCTBEHHOCTH,

[TATEHTAM U TOBAPHBIM 3HAKAM (19) RU (11) 96106989 a3) A
(51) MIIK 6 C01B31/06, C25B1/00

(12) 3ASIBKA HA U3OBPETEHUEIIo nanabim Ha 24.05.2011cocTostHre 1e0MPOU3BOJICTRA!
Het mannbix

(21), (22)3asBra; 96106989/25, 12.04.1996

(43) Nara ny6nukanuu 3asBku: 27.07.1998
(71) 3asiBuTenn(n):
benopycckuii rocynapcTBeHHbIN TexHOJornueckuit yauepcuteT (BY)

(72) ABtop(bI):
Jpo3nosuu B.b. (BY),
Kypuio U.1. (BY),
XKapckuii .M. (BY),
Kapnosuu P.U. (BY)

(54) CIIOCOB PEKVIIEPAIIMN AJIMA30B M3 HEKOHIMIIMOHHOI'O ABPA3SMBHOI'O
N PEXYHIEI'O MIHCTPYMEHTA HA OCHOBE bPOH30BOU CBA3KU

(57) ®opmyia nuzodpeTeHus

Cnoco0 pexymnepariy aiMa3oB U3 HEKOHIUIIMOHHOTO a0pa3WBHOTO W PEXYIIEro HHCTPYMEHTA
Ha OCHOBE OpOH30BOW CBSI3KH, IIyTEM JJIEKTPOXUMHUYECKOTO pACTBOPEHUS B BOJIHOM
AIIEKTPOJIUTE, OTIMYAIOIIUKCS TeM, YTO B KayecTBE AJIEKTPOJIUTA HCIONB3YIOT CEPHOKUCIBIN
pacTtBOp cyib(ara Meau, CoAepIHKAIIHA, I/

Cepnas kucnora - 100 - 200

Cynbdar memu - 25 - 75

Xmopuna-uoHsi - 5 - 10

Bona - OcransHoe

pactBopenue BeayT mpu miotHoctd Toka 700 - 1500 A/m2, temmeparype 40 - 600C u

nepeMCeIeH aHOJHOT'O yCTpOﬁCTBa B PCKUME BO3BpPATHO-NOCTYIATCIIBHBIX JBHOKCHHH, a
H3BJICYCHUE MCIU OCYIHICCTBIIAIOT HA THTAHOBOM KaToAec C rJIaKoM ITOBEPXHOCTHIO.
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POCCUIMCKAS ®EJIEPAITVSA

OEJIEPAJIBHAA CIIY)XBA

10 UHTEJUIEKTY AJIbHOM COBCTBEHHOCTH,

[TATEHTAM U TOBAPHbBIM 3HAKAM (19) RU (11) 2165885 (13) C1
(51) MIIK 7 C01B31/06, B23H3/08

(12) OITMCAHUE M30OBPETEHUS K ITATEHTY Craryc: no manabmv Ha 17.05.2011 MoxkeT
MIPEKPaTUTh CBOE JICHCTBHE
(21), (22)3asBKa: 99124954/02, 26.11.1999

(24) ara Havaia oTcyera Cpoka JeHCTBHS AaTEHTA!
26.11.1999

(43) Nara ny6nukanuu 3asBku: 27.04.2001
(45) Ony6nukoBano: 27.04.2001

(56) Crircok TOKyMEHTOB, ITATHPOBAHHBIX B OTUETE O

noucke: CripaBoYHOE PYKOBOJICTBO MacTepa reosoropassegounoro oypenus. - JI.: Hexmpa, 1983,
c.221. RU 2062252 C1, 20.06.1966. RU 2120406 C11(®0998. SU 1528727, 15.12.19809.
WO 92/00243, 09.01.1992.

Anpec sl IepenuCKH:

300904 r.Tyna, yn. CkypartoBckas 98, Tyneckoe HUI'TI, mupexktopy Bnacroky B.I.

(71) 3astBuTenn(n):

@enepanbHOe TOCYJapCTBEHHOE YHHTApHOE HAyYHO-HCCIIEOBATENBCKOE TE0JIOTHYECKOe
MIPEIPUSTHE

(72) ABTop(bI):
Cnupun B.A.,
Bunacrox B.U.,
bynrokos IO.E.

(73) I[Matenroobnanarens(u):
deepaibHOE  TOCYIAPCTBEHHOE YHHTAPHOE HAYYHO-HCCIIEI0BATEIBCKOE TEOJIOTHUECKOE
MPEANPHSITAE

(54) DJIEKTPOJIUT IS DJIEKTPOXUMUYECKOM PEKYIIEPAIIU AJIMA3OB
(57) Pedepar:

N3o0peTenne OTHOCUTCS K DJIEKTPOXUMHUECKOW pEKyHepaliy ajiMa30B U CBEPXTBEPABIX
MaTepuajgoB U3 OTPabOTAaHHOTO W OPaKOBAaHHOTO MHCTPYMEHTA, B YaCTHOCTH OYPOBBIX KOPOHOK
U JIOJIOT. DIEKTPOJIHUT COJACPXKUT CIIEAYIONIMe KOMIOHEHTHI, I/i: XmopucTelii Harpuit 105-115;
ceraeroBa coib 10-12; propun ammonmst 20-30. CKOpoCcTh aHOIHOTO PACTBOPEHUS MeTaslia
MaTpUIIBl AJIMA3HOTO [TOPOI0pa3PyIIAIOLIET0 HHCTPYMeHTa moBbinaercs Ha 48%. 2ralu.
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POCCUIMCKAS ®EJIEPAITVSA

®EJIEPAJIBHAS CJTY)KBA
[10 UHTEJJIEKTY AJILHOM COBCTBEHHOCTY,

TIATEHTAM U TOBAPHBIM 3HAKAM (19) RU  (11) 2120406 (13) cC1
(51) MIIK 6  C01B31/06, C25B1/00

(12) OIIMCAHUE M30OBPETEHHUA K ITATEHTYCraryc: mo mamaeiM Ha 17.05.2011 -
MpEeKpaTuII AeHCTBHE

(21), (22)3asBka: 96106989/25, 12.04.1996
(45) Ony6nmmukoBano: 20.10.1998

(56) Crircok TOKyMEHTOB, ITATHPOBAHHBIX B OTUETE O

moucke: SU,aBTopckoe cBuaeTeabctBo, 1528727xn. C 01 B 31/06, 1989.
(71) 3asiBuTenn(u):

benopycckuit rocymapcTBeHHBIN TexHOIornueckuit yauepcuteT (BY)

(72) ABtop(bI):

Jlpo3nosuy Basnepuit bponuciasosuu (BY),
Kypuno Upuna Mocudosua (BY),
XKapckwuiit UBan Muxaiinosuu (BY),
Kapnosuu Pycnan Mocudosua (BY)

(73) INarenroobnanaresns(n):
benopycckuit rocyaapcTBeHHbIM TeXHOTOTHUECKHM yHUBepcHuTeT (BY)

(54) CIIOCOB PEKVYIIEPAIIMM AJIMA30OB U3 HEKOHIMILIMOHHOI'O ABPASMBHOI'O
N PEXYHIEI'O MHCTPYMEHTA HA OCHOBE bPOH30BOU CBA3KHU

(57) Pedepar:

OunineHHBI OT MEXAaHWYECKHX 3arps3HEHUH M XUMHUYECKH 00€3)KUpPEHHBIH WHCTPYMEHT Ha
OpOH30BO# CBsi3ke 00pabaTHIBAIOT B BOJHOM JJIEKTPOJIMTE COCTaBa, /i cepHas kucimora 100-
200, cynpdatr meau 25-75, x1opuna-uonsl 5-10, Boga - ocranbHoe, npu miotHocTd Toka 700-
1500 A/m2, 40-600C. AHox mepeMeriaT BO3BpAaTHO-TIOCTyHATeIbHO. Menb H3BJIeKaeT Ha
TUTAHOBOM KaToJie ¢ TJIaaKoil moBepxXHOCThIO. KaTomubii Beixon mo Toky 80-98%,ckopocth
pactBopenust 1239-3062 r/4, KpaTHOCTH HCIOJNB30BaHUST pacTBopa djekTpoiauta 100-120
IUKJIOB, OTCYTCTBYIOT 3KOJIOTUYECKH OIAcHbIe MOOOYHBIE MPOAYKTHI. 1 Tadm.
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POCCUIMCKAS ®EJIEPAITVSA

®EJIEPAJIBHAS CJTY)KBA
[10 UHTEJJIEKTY AJILHOM COBCTBEHHOCTY,

TIATEHTAM U TOBAPHBIM 3HAKAM (19) SU  (11) 1686788 (13) Al
(51) MIIK 7 C01B21/064, CO1B31/06

(12) OIIMCAHUE M30OBPETEHU A
K aBTOpckoMy cBuaeTenbcTBYCTaryc: o qanasiM Ha 17.05.2011 #eT nanHbIX

(21), (22)3asBra; 4772778/26, 22.12.1989

(45) Ony6nmukoBano: 27.05.2003
(71) 3asiBuTenn(n):
WNuctutyT cTpykTypHOil Makpoxkunetuku AH CCCP

(72) ABtop(bI):
basuna T.B.,
bopoBunckas W.11.,
Coxkonosckuit .M.,
[Ilep6akosa H.IL.,
lNomyGer B.I1.,
Mypamos K.A.

(54) CITOCOB PEKVYIIEPALIMM CBEPXTBEPIBIX MATEPHUAJIOB
(57) Pedepar:

1. Crocob pexymepanuu CBEPXTBEPbIX MaTepUajoB U3 OpaKOBAHHOTO W HCIOJIb30BAaHHOTO
WHCTPYMEHTA, BKJIIOYAIOIINN CIIJIaBJIEHHE UCXOJHOTO MaTepuaia, coAepIKallero CBepXTBep/Ibie
MaTepHallbl W 3JEKTPOKOPYHJ B KadeCcTBE HAIOJIHHUTENS, ¢ XUMHUYSCKUMH pearcHTaMd IpH
MOBBIICHHOW  TeMIlepaType, OXJIaxJeHWe paclliaBa, BhIMIETaYMBaHUE U OTJIEJIICHHE
CBEPXTBEP/IOTO MaTephala, OTIUYAIONIHICS TeM, YTO, C IEJhI0 CHUKEHUS IMOTeph KyOM4ecKOro
HUTpUAa Oopa W/WiM anMasa, CHUXKCHHUS MPUMECH SJIEKTPOKOPYHJIA B alMa3e U YIPOIICHHUS
mporiecca, ciuiaBjieHre ucxoanoro mMarepuana BeayT nmpu 220-3000Cco cMechio THIPOKCHIOB
Kallus U JIUTHSI B TIPUCYTCTBUH JI0OABKHU U3 psijia: IaBesieBas KUCI0Ta, BUHHAS KUCII0Ta, UX CONU
AMMOHWUSI, KaJTUs I HATPUS, TIPH CIISTYIOIEM COOTHOINICHHH KOMITOHEHTOB, Mac.%0:

I'mapoxkcnna kamms - 64,0 - 76,5

I'mapokcwua matus - 14,5 - 27,5

JHo6aska - 7,0 - 15,0

2. Cooco6 mo 1.1, oTIMYarOmUicsS TEM, YTO, C IIEJBI0 OOECIIEUEeHUS IIOJHOTHI W3BJICUECHUS

L[EJIEBOT0 TPOJYKTa M3 OIPECCOBAHHOTO O0s1 MHCTPYMEHTA, CIUIABJICHHE C YKa3aHHBIMU
XUMUYECKHMH peareHTaMu MpoBo AT moBTopHO mpu 220-2500C.
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POCCUIMCKAS ®EJIEPAITVSA

®EJIEPAJIBHAS CJTY)KBA

[10 UHTEJJIEKTY AJILHOM COBCTBEHHOCTY,

TIATEHTAM U TOBAPHBIM 3HAKAM (19) RU (11) 2118610 (13) cC1
(51) MIIK 6  C01B31/06, CO1B21/064

(12) OIIMCAHUE M30OBPETEHHUA K ITATEHTYCraryc: mo manaeiM Ha 17.05.2011 -
MpEeKpaTuII AeHCTBHE

(21), (22)3asBka: 96110585/25, 27.05.1996
(45) Ony6nmukoBano: 10.09.1998

(56) Criucok TOKYMEHTOB, IIUTHPOBAHHBIX B OTYETE O

moucke: SU, aBropckoe cumetenscTBo, 1819851,x1. C 01 B 31/06, 1993. 2. USiarenr,
4089931kn. C 01 B 21/06, 1978.

(71) 3asiBuTenn(n):

WNHcTuTyT cTpyKTypHO# Makpokunetuku PAH

(72) ABtop(bI):
basuna T.B.,
boposunckas 1.11.

(73) [Natenroobnanarens(u):

basuna Tamapa BacunbeBHa,

boposunckas Muna IletposHa,

HNucTuTyT cTpykTypHOM Makpokunetnku PAH

(54) COCTAB JJIs1 U3BJIEUEHU A AJIMA3A U/ KYBUMUYECKOI'O HUTPUJIA BOPA
(57) Pedepar:

N3o6perenne mpeqHazHAYeHO OIS peKyNepallyd CBEPXTBEPABIX MaTEepPHAIOB M MOXKET OBITh
WCIIOJIH30BaHO TIPY WM3BICYECHUHM alMa3za W KyOMYECKOro HHUTpHAa Oopa W3 MCIOJIH30BAHHOTO
aOpa3uBHOrO MHCTpyMeHTa. OTXOJbI MHCTPYMEHTA, COJCpKaIlue anMas H/iiM KyOudecKuii
HATpUJ Oopa, 00padaThIBaIOT COCTAaBOM, cojep)KamuM, Mac. %: mobaBka, oOpasyromas
KOMIIJISKCHOE COEMHEHUE C alllOMHHHEM, 5-25; mpoTHBOOKUCIUTENbHAs mobaBka 1-5;
ABTEKTHUYECKHI pacIlUIaB THIPOKCHIOB IENOYHBIX MeTauioB o 100, B MydenpHOU meun mpu
200-250€ oxmaxaaroT, BBIMIETAYUBAIOT, MPOMBIBAIOT BOJOH, OTIENSIOT M BBICYLIMBAIOT.
CrenieHp HW3BJICUCHHS anMasza u/wim KyOmdeckoro HuTpuma Gopa 96%. [IpombIBHBIE BOJIBI
COJIEpKaT ATIOMHUHATHI IIETOYHBIX METAIJIOB U MOTYT OBITh MCIOJIB30BaHbI KaK KOATyJISIHTHL. 3
3.I1. (-JIBI.
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POCCHICKAS ®EJIEPAITS

®EJIEPAJIBHAS CJTYXKBA
[10 MHTEJUIEKTY AJIbHOV COBCTBEHHOCTH,

TTATEHTAM M TOBAPHBIM 3HAKAM (19) RU  (11) 2009139907 (13) A
(51) MIIK

C22B7/00 (2006.01)

(12) 3ASIBKA HA U3OBPETEHUEIIo nanupim Ha 24.05.2011coctosiHre eI0MPOU3BOJICTRA!
DKcrnepTu3a Mo CyIecTBY

(21), (22)3asBKa: 2009139907/02, 25.03.2008
[Tpuopuret(b1):

(30) KoHBEeHIIMOHHBII TIPHOPHUTET:
30.03.2007 EP 07105311.0

(43) Mara my6nukaruu 3asBku: 10.05.2011

(85) lara nepeBoja 3asBku PCTHa HanmoHaIbHYIO (a3sy:
30.10.2009

(86)3asBka PCT:

EP 2008/053481 20080325

(87)I1y6nukanus PCT:

WO 2008/119695 20081009

AJlpec 11 IepenucKu:
101000, MockBa, M.3maroyctunckuii mep., 10, kB.15, 'EBPOMAPKIIAT", mnar.mos.
N.A Becemuukoii, per. 0011
(71) 3astBuTenn(n):
IT1OJIb BYPT C.A. (LU)
(72) ABTop(b1):
POT Xan-Jlrok (FR),

INE3AHOBCKMU Jlynususre (FR)

(54) CITIOCOb U3BJIEUEHMA MOJIMBAEHA, HUKEJIS, KOBAJIBTA WM UX CMECHU
N3 OTPABOTAHHBIX NJINM PETEHEPMPOBAHHBIX KATAJIM3ATOPOB

(57) ®opmyita uzodpeTeHus

1. Cnoco® u3BnedyeHHsT MOJIMONEHA, HUKeENs, KoOalbTa WIM CMECH U3 OTpabOTaHHBIX HIIHU
pEeTeHEepPUPOBAHHBIX ~KATalM3aTOPOB B  OJJIEKTPOXYTOBOW TII€YM, COJEpXKaIlell HECKOJIBKO
AIIEKTPOAOB, OOOPYJOBAHHOW THOM U coJiepXKalleil 3epKajlo >KUIKOTO YyryHa, YBEHUYaHHOE
KAIKAM IIJIAKOM, BKIIFOUAFOIIUH CIIeAYIOIINE TAIIBI:
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a) nobOapieHre OTPaOOTAHHBIX WM PErCHEPUPOBAHHBIX KATAJIM3aTOPOB, COJCPXKAIIUX II0
KpaifHeW Mepe OJWH MeTasUl, BRIOpAHHBIA W3 TPYIIbI, COCTOSAIIEH W3 MOJTUOJCHA, HUKEIS
KOoOaJIbTa TaKXKe M UX CMECEH, B 3€pKaJlo, COAepIKaIleecs B JJIEKTPOLyTrOBOM 1euH,

b) noGaBneHwe mO3UpyeMOM HM3BECTH TaK, YTOOBI MONIYyYUTH HUIaK ¢ cooTHorreHnem CaO k
Al203 mexny 0.7u 1.3,

C) mepeMeIuBaHue 3epKaia, moavuei rasa, 94toosl n30exaTh GOpMUPOBAHHS KOPOK,

d) maBky oTpabOTaHHBIX WM PETCHEPUPOBAHHBIX KAaTaJIH3aTOPOB B AJIEKTPOYTOBOU MEUH JUIS
TOTO, YTOOBI MOTYYUTh KHUJIKAN (PEppOCILIaB.

2. Cnoco6 cormacHo 1.1, XapakTepu3yIOIMUKCS TeM, YTO J00aBlieHHE OTPaOOTaHHBIX WU
pereHepUpPOBAHHBIX KATAIN3aTOPOB U/UJIA U3BECTH OCYIIECTRIISICTCS CUIION TSTOTCHUS.

3. Cnoco0 cornacHo 1.1, XapakTepu3ymOIIMicS TeM, 4YTO Jo0aBieHHE OTPaObOTAaHHBIX HIIU
pereHepUPOBAHHBIX KATAIN3aTOPOB U/WJIN H3BECTH OCYIIECTBISIETCS B 00JIACTH, PACIIONOXKEHHON
MEXTy DJIEKTPOJIaMH AIIEKTPOTyTOBOU TIEUH.

4. Cnocob coryacHo 1.1, xapakTepu3yromuicss TeM, YTO areHThl A (OPMHUPOBAHUS IIJIaKa,
BBIOpAaHHBIE M3 TPYIIBI, COCTOSINEH M3 HM3BECTKOBOrO (IIOCAa M MarHe3WH TaKKe Kak M HX
cMeceit, T0OaBIISIOTCS BO BpeMs dTama a) Wiy dTana b).

5. Cnocob cormacHo M000My M3 NPEAbIAYLUIMX ITYHKTOB, XapaKTepU3YIOIIMMCS TEM, 4TO
TIEpEMENINBAHNE 3€PKAIA, JOCTUTAETCS MOJAaYEd HEUTPAIBHOIO ra3a 4epe3 THO 3JIEKTPOAYTOBOU
neun ¢ pacxonoM Mexay 10 n/mun-T 1 150 1/MUH T ¥ IPEeANOYTUTENTHHO ¢ pacxooM Mexay 10
u 50 1/MuH-T.

6. Crioco6 coracHo 11.1, XapakTepu3yIOmuics CIeIyONIMHU JOTOTHUTETFHBIME dTAallaMH .

€) OuHMIIeHNe MOJTYUYESHHOTO CIUIaBa, yaalss [UIak,

f) moGaBiieHHE OKUCIUTEIBHBIX IEMEHTOB, YTOOBI YMEHBIIHUTE coJiepkanue Gpochopa 0 HIKe
0.1%,

Q) OTJIMBKA MOJYYEHHOTO TaKuM 00pa3oM (eppociiiaBa.

7. Cmoco0 coryacHO T11.6, XapaKTepu3YIOIIMICS TeM, 4YTO J00aBJICHHUE OKUCIUTEIHHBIX
AJIEMEHTOB BO BpeMs dtama f) ocyiecTBisieTcs mojaueil ra3a, cojepikaiiero Kuciopo wu/uim

no0aBIIEHUEM OKCHUIA JKeye3a.

8. Croco0 cormacHo .6 wim 7, XapaKTepU3YIOMUKUCS TEM, YTO IIJIAK MOJHOCTHIO UIH YaCTHIHO
yJasieTcsl HECKOJBKO pa3 Mpexk/ie, YeM OTIUTh CILIAB.

9. Criocob cornacHo 11.6, xapakTepU3yIOIIHIACs TeM, uTo coaepikanue C B 3epKalie peryinpyercs
10 BenmunH Mexkay 2 u 4% (vac./mac.).

10. Crroco0 cormacHo 1.5, XapaKTepHU3yIOIIUICS CIeAYIOMUMHA TOTIOJHUTEILHBIMU dTarlaMu.
€) OuHIIeHNe MOJTYYESHHOTO CIUIaBa yAaleHHeM IIIaKa,

f) I[O68,BJ'I€HI/I€ OKHCIIUTCIBbHBIX 3JICMCHTOB, YTOOEI YMCHBIIUTL COACPIKaHUC (1)OC(b0pa JO0 HHXEC
0.1%,

g) OTJIMBKA MOJYYEHHOTO TaKuM 00pa3oM (eppociiiaBa.
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11. Cnoco6 cornacHo 1m.10, XapakTepu3yrOUIMics TeM, 4YTO J00aBICHHE OKHUCIUTEIHHBIX
SIIEMEHTOB BO BpeMs dtama f) ocyimecTsisieTcss mojadeii ra3a, cogepsKaIiero KHCaopom, u/uim
no0aBJIeHUEM OKCHJIA JKejle3a.

12. Cnoco6 cornacuo 1.10, xapakTepu3yromuiicss TeM, 4TO NUIAK MOJHOCTHIO WM YaCTUYHO
yJayseTcss HECKOJIBKO pa3 Mpex/ie, YeM OTJIUTh CIUIaB.

13. Cnoco6 cormacao 1.10, xapakTepusyromuiics TeMm, 4YTo cojaepkanue C B 3epkaie
peryaupyercst 1o BenuuuH Mexay 2 u 4% (mac./mac.).
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POCCUIMCKAS ®EJIEPAITVSA

®EJIEPAJIBHAS CJTY)KBA
[10 UHTEJJIEKTY AJILHOM COBCTBEHHOCTY,

MTATEHTAM U TOBAPHBIM 3HAKAM (19) RU  (11) 97105296  (13) A
(51) MIIK 6  C22B3/24, C22B11/00, B01J23/96

(12) 3ASIBKA HA U3OBPETEHUEIIo nanabim Ha 24.05.2011cocTostHre 1e0MPOU3BOJICTRA!
Het mannbix

(21), (22)3asBka: 97105296/02, 01.04.1997
(43) Nara ny6nukanuu 3aseku: 10.01.1999

AJlpec i IepenucKu:

450075Y ¢a, np.Oxtsa6ps 141, THK AH Pb natenTrHas rpynmna

(71) 3asiBuTenn(u):

MHCTUTYT HeTEXUMHHX U KaTainu3a ¢ ONbITHRIM 3aBojioM AH PecrryOnmukn bamkoprocran

(72) ABtop(bI):
Aigees P.C.,
JxemuneB Y.M.,
JansHoBa 1O.C.,
bopucona B.B.,
[TonoymoB A.B.,
Ecunenko A.U.,
AnnpuanoB B.M.,
Kamamymmma ALA.

(54) CIIOCOb M3BJIEYEHUA OPAI'OLIEHHBIX METAJIJIOB M3 OTPABOTAHHBIX
KATAJIM3ATOPOB

(57) ®opmyia nuzobpeTeHus

Crioco6 m3BJIeUEHUS JIParoleHHBIX METAIOB U3 OTPabOTaHHBIX KaTaIn3aTOPOB, BKIIOUYAIOIINN
pacTBOpPEHHE JParMeTaNIOB KHUCIOTHO-OKUCIHUTEIHHOW CMEChIO, COpPOIIMOHHOE U3BIICUCHHE
JparMeTaJZIOB W3 pacTBOpa W BBIJCIEHHE WX U3 COpOEHTa-KOHIIGHTpaTa O30JICHUEM,
OTJIMYAIOIIMNCA TEM, 4YTO B KadecTBe copOeHTa HCHojb3yloT l-okcu-2-(mepruapo-1,3-5-
JUTHA3WH)-5-11-9TaH.
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POCCUIMCKAS ®EJIEPAITVSA
OEJIEPAJIBHAA CIIY)XBA

[10 UHTEJJIEKTY AJILHOM COBCTBEHHOCTH,
TTIATEHTAM U TOBAPHBIM 3HAKAM (19) RU (11) 97120341 (13) A
(51) MIIK 6  C22B11/00, C22B3/02

(12) 3ASIBKA HA U3OBPETEHUEIIo nanabim Ha 24.05.2011coctosiHre eI0MPON3BOJICTRA!
Het nannpix

(21), (22)3asBka: 97120341/02, 05.12.1997
(43) Nara ny6nukanuu 3asBku: 27.02.1999

Anpec sl IepenuCcKH:
630058,HoBocudupck, yn.Tuxas, 1 AkuunoHepHoe o01mecTBo oTKpeiToro Tuma "Kartamuzarop”,
[TatenTHas rpynna

(71) 3asiBuTenn(n):
AxrmoHepHoe 001mecTBo OTKphITOro TUma "Karamuzarop”

(72) ABtop(bI):
ITerposa E.A.,
CamaxoB A.A.,
Maxkapenko M.I'.

(54) CIIOCOb WU3BJIEUEHUS BJIIAI'OPOAHBIX METAJIJIOB M YCTAHOBKA EI'O
OCYIIECTBJIEHMA

(57) ®opmyina nuzodpeTeHus

1. Croco6 u3BieueHHs OJIaropoJHBIX METAIOB U3 OTPabOTaHHBIX KaTalW3aToOpoB, IIJIAMOB,
KOHIIEHTPATOB W JIPYTHUX MAaTEpPHaIOB C HEOPraHWYECKOW OCHOBOW  BKJIFOYAFOIIIAMN
BBIIIEJIAYMBAHNE B DJIEKTPOJIMTE, OCAKICHUE METAIOB B AJIEKTPOJIM3EPE C 3aCHITHBIM KaToI0M
U TOCIENyoIee BbIIEJICHUE OJIarOpoJAHOT0 MeTaula ¢ KaToJa W3BECTHBIMH METOJIaMH,
OTJIMYAIOIIMKACS TEM, YTO BBIIIETAUMBaHKE OJaropoJHBIX METAUIOB U OCaXJEHHE HUX Ha
3aCBITHOM KaToJe IPOBOJAT OJHOBPEMEHHO B OJHY CTaJUIO IPU LUPKYISIIHAU 3JIEKTPOJIUTA
yepe3 CTalMOHAPHBIN (QUIBTPYIOIMI WM B3BEIICHHBIH CJIOH YacTHIl BBIIIEIAYUBAEMOTO
MaTepHalia 1 3JIEKTPOJIU3EP C 3aChITHBIM KaTOIOM.

2. Cnoco6 mo m. 1, oTIMyaromuiicss TeéM, 4TO B KadeCTBE 3JIEKTPOJIMTA HCIOJB3YIOT BOJIHBIN

pacTBOp XJIOPUCTOTO HaTpusl ¢ KoHneHTpamuei 10 - 25mac.%, comepkaiuii CONSTHYIO KUCIOTY
WA IEJI0Yb.
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3. Cnoco6 mo m. 1, oTiIMYarOmUHCS TeM, YTO 3aCHITHOM KaToJ COJEPKUT aKTHBHPOBAHHBIN
yrOJb.

4. Cnocob mo 1.1, oTnuyaronuiics TeM, 4To BbLAEJIEHHE OJaropoJHOr0 MeTaia MPOU3BOIST
030JICHHEM MaTepraa 3achllIHOrO KaTo/1a WM AaHOIHBIM PacTBOPEHHUEM MeTaslla.

5. Cnoco6 mo m. 1, oTnuyaromuiicss TeM, YTO B BBIMIEIAYABAEMOM MaTepHalie COJCPKUTCS
MJIaTHHA, TAJIaanid, cepedpo, poIuii UM UX CMECH.

6. YcraHoBKa s M3BJEUEHUs OJIaropoAHBIX METALIOB W3 OTPabOTAaHHBIX KaTallM3aTOpPOB,
[IUIaMMOB, KOHIIEHTPATOB U JIPYIMX MaTepHaOB ¢ HEOPraHMYEeCKOW OCHOBHOM, coiepiKarnas
y3ell Ui BBIIETaYMBaHMs, SJIEKTPOJM3Ep UL OCAXKAECHUS METaula C 3aChIIHBIM KaTOAOM,
HEpacTBOPUMBIM aHOJOM, PETYJIHPYIOIIYI0 M 3allOpPHYI0 apMaTypy, OTIMYAIOIIAsiCs TEM, YTO
y3€Jl BBIIIEIAYMBAHUS CBSA3AH C HIIEKTPOJIM3EPOM ISl OCAXKICHHSI MeTalljIa ¢ 3aChITHBIM KaToJI0OM
JMHUEH TPyOOIPOBOJOB CO CPEACTBAMH OOeCIeueHusl UPKYIISAIUN SIEKTPOIUTa MEXAY HUMH,
MpUYeM y3eJ IS BBIIeTaulBaHUsI COCTOUT U3 OJTHOTO WJIM HECKOJIBKUX PEaKTOPOB, a 3aCHIMTHON
KaToJ 3JIeKTPOJIM3Epa CBA3aH C YCTPOUCTBOM JIJISl €70 Meperpy3KH.

7. YcTaHoBKa 110 1. 6, OT/IMYAONIAsICS TeM, YTO PEeaKTOp JJIsl BBIMIECTAYNBAHUS B CTAI[HIOHAPHOM
(UIBTPYIOIIEM CJI0€ YaCTHII BHIIETaYNBAEMOT0 MaTepraia CHaOKeH pacipeeIuTeIeM MOToKa.

8. Ycranoska mo 1. 6, oTjiruaromadgcsa TEM, YTO PEAKTOP I BbINICIIAYABAHUSA CHa0OXeH
cpeacTBaMu Ui IOACPKaHUA MaTCpHralia BO B3BBCIICHHOM COCTOSHHUU.

9. YcranoBka 1o m. 6, OTIUYArOMascs TeM, YTO y3€Jl BBIMEIaYMBAHUS COJICPKUT Kamepy s
m3MepeHus: PH, eMKOCTB JIIsl 3TIEKTPOJIUTA C PETYISATOPOM pacxoa.

10. VYcranoBka mo m. 6, OoTIMYarOmIascs TeM, YTO COJEPKUT CHCTEMY aBTOMAaTHYECKOTO
yIpaBJIEHUSI.

11. YcranoBka mo 1. 6, oTiMYArONMIasICsS TEM, YTO COACPKUT YCTPOWCTBO IS 3arpy3Kd M

BBITPY3KH BBIIIEIAYMBAEMOI0 MaTepraa B amrapar JijIs BhIIEIAYMBaHUS U IEPErPy3KH KaToaa
U3 AJIEKTPOJIHA3epa.
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POCCUIMCKAS ®EJIEPAITVSA

®EJIEPAJIBHAS CJTY)KBA
[10 UHTEJJIEKTY AJILHOM COBCTBEHHOCTY,

TIATEHTAM U TOBAPHBIM 3HAKAM (19) RU  (11) 2221060 (13) C2
(51) MIIK 7 C22B11/00, B01J23/96

(12) OIIMCAHUE M30OBPETEHHUA K ITATEHTYCraryc: mo manaeiM Ha 17.05.2011 -
JEUCTBYET

(21), (22)3asBKa: 2002101996/02, 21.01.2002

(24) Nara Hauaya otcyera cpoka JeHCTBUS TATCHTA:

21.01.2002

(45) Ony6mukosano: 10.01.2004

(56) Circok TOKyMEHTOB, ITATHPOBAHHBIX B OTUETE O

moucke: RU 2116362C1, 27.07.1998. RU 210339%’1, 27.01.1998. RU 217526€1,
27.10.2001. JP 57-16902B, 18.10.1982. US 3999983, 28.12.1976P 0791393 Al,
27.08.1997.

Anpec s IepenuCKH:

630090, r.HoBocubupck, 90, np. Axaxa. JlaBpentseBa, 3, UH-T Heopranmueckoir xummu CO
PAH, narenTHas rpynna

(71) 3asiBuTenn(u):

HNuctutyT Heopranuwyeckoi xumuu CO PAH

(72) ABtop(bI):
IITunaues B.A.,
l'opuesa I'.A.

(73) [Narenroobnanaresns(n):
WNuctutyT Heoprannueckoit xumuun CO PAH

(54) CIIOCOb M3BJIEYEHWA IUIATHMHBL U IAJUIAIWMA W3 MATEPHUAJIOB C
IHOPHUCTOM OCHOBOU

(57) Pedepar:

N3o0OpeTenne OTHOCUTCS K THUJIPOMETALIYPIHMHM IUIATUHOBBIX MeTaioB. Croco0 HW3BJIEUEHHS
IJIATUHBI ¥ TAJUTaIUs U3 0TpabOTaHHBIX KAaTAIN3aTOPOB C Pa3IMYHOIO TUIIA OCHOBAMH BKJIFOYAET
MepeBoJ, HMX B BOJOPACTBOPHUMOE COCTOSIHUE OKHUCIUTENIbHBIMA cMecsMu. [lpu sTOoM
oOpa3yromuecs KOMILIEKCHbIE MOHBI IUIATUHOBBIX METAJUIOB B BBICHIMX CTENEHSX OKHCIICHUS
MyTEM JIEUCTBUS BOCCTAHOBUTEJEH MEPeBOJSAT B HUBIIKE, MOJYUYEHHBIA PACTBOP OTIEISIOT OT
TBEP/IOr0 OCTaTKa M M3BJIEKAIOT METAJLIbl U3BECTHBIMH crioco0amu. BoccrtanoBieHrne mpoBOAST
pacTBOpoM OKcalata Harpus win cyiabdparom kene3a (II). Texnudeckmii pesynbrar -
yBEJIMUEHUE COJAEpX aHUs IUIATHHBI M Maulagusi B pacTBOPE U NOBBIIIEHHE CTEHNEHH HUX
3BieueHus. 13.01.¢-1bl.
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POCCUIMCKAS ®EJIEPAITVSA

OEJIEPAJIBHAA CIIY)XBA

10 UHTEJUIEKTY AJIbHOM COBCTBEHHOCTH,

[TATEHTAM U TOBAPHbBIM 3HAKAM (19) RU (11) 2209843 (13) cC2
(51) MIIK 7  C22B11/00, C22B7/00, C22B3/06, B01J23/96

(12) OITMCAHUE M3OBPETEHUS K TIATEHTY Craryc: mo manaeiM Ha 17.05.2011 -
MpEeKpaTuII AeHCTBHE

(21), (22)3aseka: 2001117561/02, 22.06.2001

(24) lara Havaia oTcyera Cpoka JeHCTBHS AaTEHTA!
22.06.2001

(45) Ony6mmkosano: 10.08.2003

(56) Criucok TOKYMEHTOB, IIUTHPOBAHHBIX B OTYETE O

noucke: Tematudeckuit 0630p. N3Biaedenne eHHBIX METAUIOB U3 00paOOTaHHBIX TeTEPOTEHHBIX
karanmuzaropoB [THUUTOuedrexum. - M., 1988, c.29. DE 2454647B2, 15.04.1976. US
4077800, 07.03.1978. US 4895596, 23.01.1990.

Anpec sl IepenuCKH:

630090,r.HoBocubupck-90, mp. Akanemuka JlaBpentreBa, 3, THX CO PAH, B.A.lllunaueBy
(71) 3astBuTenn(n):

[umaueB Biaanumup AnekceeBuu

(72) ABtop(bI):
[Munaves B.A.

(73) INarenroobnanaresnn(n):
[[unave Bragumup AnekceeBuu

(54) CITOCOBb M3BJIEUEHUS TINIATMHOBBIX METAJIJIOB N3 ABTOMOBUJIBHBIX
KATAJIM3ATOPOB

(57) Pedepar:

[Ipennoxen cmoco0® W3BJIEUEHUS CYMMBI OJaropoJHBIX METANIOB M3 CKpama OTpabOTaHHBIX
aBTOKaTann3aropoB. OH IpenycMaTpuBaeT NePeBO/] IUTATHHOBBIX METAIJIOB B BOJIOPACTBOPUMOE
COCTOSIHME IIYTEM INPEJABAPUTEIILHOIO CMAuYMBaHUs KaTajlyd3aTopa COJSIHOM KHCIOTOH ¢
JATBHEHIIINM OKHUCIIUTEIbHBIM PACTBOPEHHUEM, OCYIIECTBIIIEMBIM M3BECTHBIMU OKHUCIUTEISIMH,
HampuMep a30THOM KHUCIOTOW WM PAcTBOPOM INEepokcuaa Bojaopoja. llpouecc BemyT mpu
HarpeBe IS MHOTOKPATHOW IMPKYJSIIAHA Tapora3oBOW BhImelaunBaromeii cmecu. Crmocod
JIOCTATOYHO TMPOCT K TO3BOJSET BOBJIEKATh B NEPepadOTKy KaTalM3aToOpbl C pa3IUuyHBIM
COYETAaHHWEM IUIATHHOBBIX METAJUIOB IIPH HU3KUX PEAreHTHBIX 3aTpaTax cO CHH)KEHHEM IOTEph
W3BJIEKAEMBIX METAJUIOB. 2 3. T. (-JIBI.
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POCCUIMCKAS ®EJIEPAITVSA

®EJIEPAJIBHAS CJTY)KBA
[10 UHTEJJIEKTY AJILHOM COBCTBEHHOCTY,
TIATEHTAM U TOBAPHBIM 3HAKAM (19) RU  (11) 2198947 (13) C2
(51) MIIK 7 C22B11/00, C22B3/04, C22B7/00

(12) OIIMCAHUE M30OBPETEHHUA K ITATEHTYCraryc: mo manaeiM Ha 17.05.2011 -
MpEeKpaTuII AeHCTBHE

(21), (22)3asBKa: 2000123379/02, 12.09.2000
(24) Nara Hauana oTc4era cpoka JCHCTBUS IAaTEHTA:
12.09.2000
(43) Mara my6nukaruu 3aseku: 10.08.2002
(45) Ony6mukosano: 20.02.2003
(56) Crircox TOKyMEHTOB, IIATHPOBAHHBIX B OTYETE O
noucke: RU 2119964 C1, 10.10.1998. RU 2103395 C1, 2798B1 RU 2138568 C1,
27.09.1999. JP 63-203728 A, 23.08.1988. US 4717@&¥5, 01.1988. FR 2336489 A1,
26.08.1977.
Anpec s IepenuCKH:
142100 MockoBckast 0011., T. Ilogomnsck, yin. 501er BJIKCM, 4,kB.44,A.A. AHTOHOBY
(71) 3astBuTenn(n):
00O "Texnoarom"

(72) ABtop(bI):
AnTOHOB A.A.,
Mopo3zosB A.B.,
Kpsimenko K.H.

(73) [Narenroobnanaresns(n):
AHTOHOB AHJIpeil AnekcaHIpoBUY

(54) CITOCOB U3BJIEYHEHU S BJIATOPOJIHBIX METAJIJIOB
(57) Pedepar:

N3o0peTenne oTHOCHTCS K crioco0aM W3BJICUYCHHs OJIarOPOJTHBIX METAUIOB W3 OTPaOOTaHHBIX
KaTaqu3aTopoB, a Takke K DIEKTPOXUMHYECKHM IMpoIeccaM C TICEeBIOCKIKEHHBIM WIIH
¢ukcupoBaHHBIM ciioeM. (OOpabaThIBaeéMBIi MaTephall B BHJC 3aCBIIKH ITOMEINAIOT B
MEXDIJIEKTPOJHOE  IPOCTPAHCTBO  DJIEKTPOJU3Epa, DICKTPOXMMUYECKOE  BbIIIEIaudBaHHE
0JIarOpOJHBIX METAJUIOB HA OCHOBE MX AaHOJHOTO pACTBOPEHHS AaKTHUBUPYIOT IIyTEM
MIpeBapUTEIbHOM 00pabOTKM MaTepHaja IEepernoFOCOBKOW AIIEKTPOJOB B CTaTHKE, 4TO
MpeBpariaer ero B OOBEMHBIH MHOTOIOJSIPHBIA AJIEKTPOJ, OOECHEUYNBAIOIMNN aHOTHOE
pacTBOpeHHe MeTalsla BO BCeM 00beMe MaTepHualia, a IUPKYJSILHUIO SJIEKTPOIUTA Yepe3 3achIIKy
OT aHoJIa K KaToAy 00ecleunBaloT CO CKOPOCThIO, OMPEENIIeMOi U3 yCIOBUS NPeA0TBpAIlEHuUS
MOTaiaHusl Ha KaroJ TUIPAaTUPOBAHHBIX AHMOHHBIX XJIOPHJHBIX KOMILIEKCOB OJIaropoIHBIX
METaJJIOB, 00pa3yroIMXcs MpH BbIIIETAYNBAHUA B O0OBEME 3aChIIKM, MPU ATOM B KadyecTBe
AIIEKTPOJIUTA UCIOJIB3YIOT MOJKUCIEHHYIO BOJy € cojiep:kaHueMm coiisiHoi kucnotsl 0,3-4,0%.
Crtoco6 mo3BOJISIET MOBBICHTH MTPOM3BOIUTENILHOCTH IIPOIIECCa U YIPOCTHTH €ro0. 13.11. ¢-JIbI.

39



POCCUIMCKAS ®EJIEPAITVSA

®EJIEPAJILHAS CJTYKBA
I10 UHTEJUIEKTY AJIbHOM COBCTBEHHOCTH,

TIATEHTAM U TOBAPHBIM 3HAKAM (19) RU (11) 93053714 (13) A
(51) MIIK 6 C01G55/00

(12) 3ASIBKA HA U30BPETEHME Ilo manubiM Ha 24.05.201kocTosHue AeI0PON3BOICTBA!
Het nannbix

(21), (22)3asBra: 93053714/26, 29.11.1993

(43) Nara ny6nukanuu 3asku: 20.06.1996
(71) 3asiBuTenn(n):
Owmckuit pumman Muactutyra karanuza CO PAH

(72) ABtop(bI):

bensrit A.C.,
3aronokuna E.B.,
Xabuobucnamona H.M.,
Panpko /.M.,
Hymsxun B.K.

(54) CIIOCOb WM3BJIEUEHUA TUIATUHBI W/WIJIM PEHUA M3 OTPABOTAHHBIX
KATAJIM3ATOPOB HA OCHOBE MMUHEPAJIBHBIX OKCUIOB

(57) ®opmyia nuzobpeTeHus

Wcnonb3oBanue: wu3BledeHHE OJIArOPOJHBIX METAUIOB M3 OTpaOOTaHHBIX KaTajlu3aTOpoOB,
WCTIONIb3YeMBIX B HedrTemepepabarbBaronielr ©  HEPTEXUMUYECKOW  MPOMBIIUICHHOCTH.
CymHocTh crioco0a: mpeaBapuTeIbHO MPOKAJICHHBIH OTpaObOTaHHBIN KaTalW3aTop IOJBEPraroT
00paboTKe pacTBOPOM COJISTHOHM M a30THOM KHCIIOT ¢ cymMMapHoi koHneHTparmeit 0,1-1,0mon/n
U MoJIIpHBIM cooTHomeHueM ot 3:1 go 7:1 mpu Temmeparype 70-900CB teuenue 1-3 4 ¢
MOCIIeYIOMUM ToBbIeHneM Temmneparypbl 10 150-3000Cwu BbIIepkkoil KaTanuzaTopa Hpu
ATOW TeMIeparype B Iapax, MPeCTaBISIOMUX COO0U MPOAYKT MCHAPEHHs COJITHOW W a30THOU
KucIoT B TeueHue 1-3 4y. 3areM Katanm3aTop o00pabaThIBAIOT COJSHOW KHUCIOTOH ¢
kourenrpanueii 0,025-1,0voms/in mpu 30-90T B Teuenue 0,5-3,0q.
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POCCUIMCKAS ®EJIEPAITVSA

®EJIEPAJIBHAS CJTY)KBA

[10 UHTEJJIEKTY AJILHOM COBCTBEHHOCTY,

TIATEHTAM U TOBAPHBIM 3HAKAM (19) RU  (11) 2167213 (13) C1
(51) MIIK 7 C22B11/00, C22B61/00, C22B3/06, C22B7/00

(12) OITMCAHUE M3OBPETEHUS K TIATEHTY Craryc: mo manaeiM Ha 17.05.2011 -
MpEeKpaTuII AeHCTBHE
(21), (22)3asBKa: 99124472/02, 22.11.1999

(24) ara Havaia oTcyera Cpoka JeHCTBHS AaTEHTA!
22.11.1999
(43) Mara my6nukaruu 3asBku: 20.05.2001
(45) Ony6mukosano: 20.05.2001
(56) Crircox TOKyMEHTOB, IIATHPOBAHHBIX B OTYETE O
noucke: Temaruueckuit 0630p. M3BieueHre IIEHHBIX METAUIOB U3 OTPA0OTAHHBIX F€TEPOTCHHBIX
karamu3aropoB. [IHUUTDuHedpTexum. Bo.5. -M.: 1988,c.22,a63.3. SU 954473, 30.08.1982. JP
63-203728 A, 23.08.1988. FR 2472617 A, 03.07.198teparuBHblii xypHan Xumus. - M.:
BUHUTH, 1985 pedepar 22J1 200. GB 1486413, 21.09.1977.
(71) 3asiBuTenn(n):
OMCcKuit TOCYyTapCTBEHHBI YHUBEPCUTET
(72) ABTop(B1):
bopbar B.®.,
Aneesa JI.H.,
Kopneesa U.H.
(73) [NaTentoobnanarenb(u):
OMCcKuit TOCYyTapCTBEHHBI YHUBEPCUTET

(54) CIIOCOb COBMECTHOI'O WUM3BJIEYEHUA [UIATUHBI W PEHUA U3
OTPABOTAHHBIX INTATUHOPEHUEBBIX KATAJIM3ATOPOB

(57) Pedepar:

N3o0OpeTenne OTHOCUTCS K TepepabOTKe OTpabOTAaHHBIX IUIATHHOPEHUEBBIX KaTaW3aTOPOB HA
AL203-ocaoBe. OtpaOoTaHHBIM MJIATHHOPEHUEBBIH KaTalnu3aTop IOJBEPraroT KHUCIOTHOMY
BBIIIEIAYMBAHUIO TTPH HAJIOKEHUH MOCTOSHHOTO TOKA IIOTHOCTRIO 25-30A/1M2 B Teuenue 7 - 8
Y B COJISTHO-CEPHOKHCJIOM pPacTBOpE C OJHOBPEMEHHBIM KaTOAHBIM ocaxaeHueMm Ptu Re mpu
cootHomenun macc T1:0K=1:(10-20). Temmeparypa mporecca 65-70C. Ilpum stom ocHOBa
KaTaau3aropa - OKHCh alFOMUHUS IPAKTHYECKH HE PacTBOPSIETCS, a TUTATUHA U PEHUM MePeXOIsT
B pactBop B Buie PICL62- u ReO4-3a cyer monyyaeMoro Ha aHOJE aKTHBHOIO XJIOpa,
OCaXJ1asiCh 3aT€M Ha KaToJie B BU/I€ YUCTHIX METaJUIOB. J[J1s1 yMEeHbIIEHHsI 3aTpaT MPoIecc MOXKET
OBITh OCYIIECTBJICH CTYIEHYATO, T.€. IPH M3BECTHBIX YCIOBUAX W IUTOTHOCTH Toka 10 A/nm2 B
TeueHne 6 4, a 3areM B TeyeHue 2 4 npu miotHocTH Toka 30 A/mm2. Crioco® obecrieunBaeT
m3Biedyenne Pt ma 99%, Re - 93%JM300perenne MoO3BOJISIET HMCKIIOYUTH MHOTOCTAIUIHBIC
ollepalliy BBIZCTICHUS TUIATHHBI U PEHUSI ¢ OTPA0OTAaHHBIX KaTaJIW3aTOPOB M UX MOCIEAYIOIEro
ad(prHaXKA, YTO MPUBOJUT K CHIYKCHHUIO MTOTEPh IIEHHBIX METAJUIOB. 5 3.11. (-J1bI, 2 Ta0I.
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POCCHUICKAS ®EJIEPALIMS

OEJIEPAJIBHAS CIIYKBA

10 UHTEJUJIEKTY AJIbBHOV COBCTBEHHOCTH,

[IATEHTAM U TOBAPHBIM 3HAKAM (19) RU (11) 2138568 (13) C1
(51) MIIK 6 C22B11/00, C22B7/00, B01J23/96

(12) OIIMCAHUE W3OBPETEHUSA K ITATEHTYCraryc: mo manaeiM Ha 17.05.2011 -
MPEeKpaTuII AeHCTBHE

(21), (22)3asBka: 98113576/02, 13.07.1998

(45) Ony6nukoBano: 27.09.1999

(56) Crircox TOKyMEHTOB, IIATHPOBAHHBIX B OTYETE O

noucke: Presious Metalls'89 Ed by Mc Jha and SD Hill. TMimerals, Metalls Soc. 1988&,
491-492. RU 21000721, 27.12.97. RU 209544@1, 10.11.97. JP 54-15529, 15.06.79. JP 60-
251233, 11.12.85. 2027477, 26.01.78.

AJlpec i IepenucKu:
129515 Mockea, yin.akang.Koponesa 13, MHIIBETMET, ITapenikomy B.M.

71) 3asButenn(u): [apernkunit Banepuit Muxaitnosuu (RU),
Edum JI.@ummkun (US)

(72) ABTop(B1):
I'omxues C.E.(RU), Kosrya B.A.(RU), ITapeuxuit B.M.(RU), I'peropu ®.I"opoynsckuii (US),
Apu E.Muxenscon (US), Epum JI.Oumxun (US)

(73) [IaTentoobnamnarenb(u):
[Mapeuxwuii Banepuit Muxaitnosud (RU), Edum JI.Oumkun (US)

(54) CIIOCOB HHEPEPABOTKH OTPABOTAHHBIX KATAJIM3ATOPOB, COAEPXKAIINX
METAJUIBI INTATUHOBOU I'PVIIIIBI

(57) Pedepar:

N300peTenne OTHOCHUTCSI K METAJLTYPTUHU OJIATOPOJIHBIX METAIUIOB W MOYKET OBITh UCTIOJIH30BAHO
P U3BJICYCHUU METAJUIOB IJIATHHOBOU I'PYMIIBHI U3 OTPAOOTaHHBIX KaTalu3aTOPOB, B TOM YHUCIIE
ABTOMOOWJIBHBIX, HA OCHOBE OKCHJIOB aJIOMHHHUS, KPEMHHUS M MarHus, COJEpKaIluX IIaTHHY
WM najuiaauii. TeXHUYecKuM pe3ynbTaToM SIBJISIETCS YIPOIEHUE anmnapaTypHoro odopmiieHus
mporecca, CHUKEHHE IOTeph IUIATHHOBBIX METAJUIOB, IOBBIIIEHHE KadecTBa KOHEYHOTO
MPOJYKTa - KOHIEHTpaTa MIATHHOBBIX METAIIOB M BO3MOXKHOCTH MEPEpadOTKH KaTaIn3aTopOB
Ha OCHOBE pa3jMYHBIX MoJU(pUKaImiA okcuaa amoMuHusI. Crioco0 nepepaboTKu 0TpabOTaHHBIX
KaTaanu3aTopoB, COACPKAIIUX TIATHHOBBIE METAJIJIBI, HA OCHOBE OKCHJIOB aTIOMUHUS, KPEMHHUS U
MarHusl 3aKJIIoYaeTcss B HM3MEIbUYCHUHM KaTallu3aTopa, KHUCIOTHOH 00paboTKe, IMIMXTOBAHUH
TBEPJOTrO OCTaTKa C THAPOKCHJOM INEJIOYHOrO0 MeTajia, CIIeKaHWH, BOJHOM BHIIIETaYMBaHUN
cmeka W (QWIBTpalMd C TMOJydYeHWEeM KOHIIEHTpaTa IUIaTHHOBBIX MeTamwioB. CoriacHo
M300peTeHUI0 M3MeNbUeHHe BEeAyT J0 -3 MM, KHUCJIOTHYIO 00pabOTKy - pacTBOPOM CEpHOMU
KHCJIOTBI ¢ KOHIleHTpanuei 2 - 2,5Moib/1M3 ¢ BBeIEHHEM HEOPTaHUYECKOTO BOCCTAHOBHTEIIS,
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IIMXTOBAaHUE TBEPJOTO OCTaTKa - IPHU COOTHOIIEHUH THAPOKCH IIETOYHOTO METalia: TBepIbIi
ocratok 0,8 - 1,2, cmekanue - mpu Temmepatrype 400-7000CB Tedyenme 1-2 4, BoaHOE
BBIIIEJIAUMBAHUE CIEKA - B MPUCYTCTBUM IIEJIOUYHOTrO peareHta. CepHOKHCIOTHYIO 00paboTKy
Karanusaropa BeayT mnpu temmeparype 50-900Cs teyenune 4-6unpu T : XK 1 : (3-5),B kauecTBe
HEOPraHUYECKOTO BOCCTAHOBUTEIS UCHOJB3YIOT coenuHeHust meau (l), Hampumep OKCHIl Meau
(), xpymaOCTBIO - 0,5 MM IpH COOTHOIIIEHHWH ¢ MeTauiamu IutatuHoBo# rpymmel 0,2 -0,50T
CTEXHOMETPUHU PEaKIMU BOCCTAHOBJICHHs. B KauecTBe T'MAPOKCHAA IEJIOYHOTO MeTajuia Mpu
CTIIEKaHUH WCIIOJNB3YIOT TUIAPOKCHU HATPHUS WM Kallis, B KauecTBe IIEJIOYHOTO peareHTa IpH
BOJHOM BBIIIENAYMBAHUH MCTOIB3YIOT THIPOKCH]I HATPHS WK Kaus ¢ KoHneHTpanueir 10-20
/i1, BogHoe BoineaaunBanue BeayT npu T : XK 1 : (3-5)B reyenune 1-24. 63.1. ¢-i51, 3 1Al
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POCCUIMCKAS ®EJIEPAITVSA

®EJIEPAJIBHAS CJTY)KBA
[10 UHTEJJIEKTY AJILHOM COBCTBEHHOCTY,

TIATEHTAM U TOBAPHBIM 3HAKAM (19) RU  (11) 2095442 (13) C1
(51) MIIK 6  C22B11/00, B01J23/96, C22B7/00

(12) OIIMCAHUE H30OBPETEHUA K ITIATEHTY craryc: mo mamaeiM Ha 17.05.2011 -
MpEeKpaTuII AeHCTBHE

(21), (22)3asBka: 96115639/02, 26.07.1996
(45) Ony6mukosano: 10.11.1997

(56) Criucok TOKYMEHTOB, IIUTHPOBAHHBIX B OTYETE O

moucke: 1. Merammyprus 6maropoausix Metauio / Ilog pex. Uyraesa JI.B. - M.: Metamnyprus,
1987,¢.426. 2. RUaBTopckoe cBunetenbctBo, 525469 kn.B 01J 23/96, 1976.

(71) 3asiBuTenn(n):

WHCTUTYT XUMUM U TEXHOJOTHMH PEIKHX 3JEMEHTOB M MMHEpaIbHOro cbIpbs Kosbckoro
HayuyHoro neatpa PAH

(72) ABtop(bI):
I'pomoB O.I'.,
Kynmuna I'.B.,
Ky3pmun A.IL,
Jloxmmu D.11.,
Kanuunukos B.T.

(73) [Matenroobnanarens(n):

WHCTUTYT XMUMHH W TEXHOJOTMH PEIKHX DIEMEHTOB W MHHEPAIbHOrO ChIphsi KOJIbCKOTO
HayuyHoro nenrpa PAH

(54) CIIOCOBb M3BJIEUEHUSA TTAJUIAZIMA N3 OTPABOTAHHBIX KATAJIM3ATOPOB
HA OCHOBE OKCHUJIA AJIITOMWHU A

(57) Pedepar:

Hcnosnp3oBaHue: KacaeTcsl pereHepany MeTaJUIOB IUIATUHOBOM TIpYIIBI U3 OTpaOOTaHHBIX
KaTaJn3aTopoB Ha OCHOBE OKCHJA AQTIOMHHHS, B YaCTHOCTU H3BJICUYEHUS METaTHYECKOrO
namaaus.  CyIqHOCT  M300peTeHMs:  W3MEIbYEHHBIH  KaTalu3aTop  CMELIMBAIOT ¢
MOPOIITKOOOPA3HBIM THUIPOKCHIOM HaTpusi MiIM Kaimus B cooTHomeHun 1:1,0 - 1,2, cmech
TaONeTUPYIOT TIpH JaByieHuH npeccoBanus 15 - 25Mlla, cnekaror npu 400 - 45008 Tevenwne
0,5 - 1,04, cnek BeimenaunBaroT Bojod npu T:0K = 1:6-7,0TaeneHnbli naiaguiicoaep xamii
0caJIoKk 00pabaThIBAIOT BOCCTAHOBUTEIEM, B KaueCTBE KOTOPOTO HCIHONB3YIOT cMech 10%HbIX
pPacTBOPOB MYPaBBMHOHM U IAaBEJIEBOM KHCIOT, B3ATHIX B COOTHOIIeHWU 1: 1, BBIAEP)KUBAIOT B
tederne 0,5 9 mpW mepememmMBaHWH, OT(HIBTPOBBIBAIOT, MpoMbiBatlOT u cymar npu 100 -
1200C.B pe3ynbrare nocruraercsi nossienue Ha 32,4% conepxaHus MaJUIausl B OCaJKe U
camkenue B 2 - 2,5pa3a pacxoza menouHoro peareHTa. KoHeUHBIH MPOYKT MOJYyYarOT B BHJIE
najiaueBoi YepHu ynctoToit He Mmenee 99%. 53.11. ¢-Jibl.
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POCCUIMCKAS ®EJIEPAITVSA

OEJIEPAJIBHAA CIIY)XBA

10 UHTEJUIEKTY AJIbHOM COBCTBEHHOCTH,

[TATEHTAM U TOBAPHbBIM 3HAKAM (19) RU (11) 2089636 (13) C1
(51) MIIK 6 C22B11/00, C22B7/00

(12) OIIMCAHUE M30OBPETEHHUA K ITATEHTYCraryc: mo manaeiM Ha 17.05.2011 -
MIpEeKpaTuil JaelicTBre

(21), (22)3asBka: 96104848/02, 15.03.1996

(45) Ony6mukosano: 10.09.1997

(56) Crircox TOKyMEHTOB, IIATHPOBAHHBIX B OTYETE O

moucke: 1. [Tarent CIIIA N 3488144 xn. C 22 B 11/04, 1976. 2. V.l.Lakshmanan, J.Ryder,
Recovery of precious metals from spent automotiatalgsts. Precious and rare metal
technologies, 1989, p. 381 - 3931 Birent CIIIA N 4069040x1. C 22 B 11/04, 1978.

(71) 3astBuTenn(n):

NuctutyT reoxumuu u anaautudeckoit xumun um.B.1.Bepnanckoro PAH

(72) ABTop(b1):

Komosun I1.H.,

Msicoenona I'.B.,

[llep6bununa H.N.,

ComnoseeB A.C.,

Kono6os C.C.,

JIuneena JI.B.

(73) [TaTenToobnanarenb(u):

HNucTuTyT reoxummnu u ananutrudeckor xumun um.B.M.Bepuanckoro PAH

(54) CITOCOB U3BJIEUEHK A TINIATUHOBBIX METAJIJIOB M3 BTOPUUYHOI'O ChIPbA
HA MMWHEPAJILHOM OCHOBE

(57) Pedepar:

Hcnonp3oBaHne: KacaeTcss THAPOMETAUTYPIHHM IUIATHHOBBIX ~METAUIOB, B  YacCTHOCTH,
V3BJICUEHUS WX U3 PA3IMYHBIX THIIOB BTOPUYHOTO CHIpbS Ha MHHEpPAIbHOW OCHOBE!
0TpabOTaHHBIX KaTAIM3aTOPOB, B TOM YHCIE aBTOMOOWJIbHBIE KOHBEPTEPHI BBHIXJIONHBIX TI'a30B,
OTXOJIOB PATUO3IEKTPOHUKA U JApyruX. CyIIHOCTh. B cmoco0e W3BIEYEHHUs MJIATHHOBBIX
METAJUIOB W3 BTOPUYHOTO CHIpbS Ha MUHEPAThHON OCHOBE, BKIIIOYAIOIIEM OKHCIHTEIHHOE
BBIIIENIAYMBAHUE CHIPhS COJITHON KUCIOTOW, COJIEpKaIlell OKACIUTENbHBIA areHT, OTCTauBaHUe
u/v  GUIBTpaIno, COpOIMI0 IUIATHHOBBIX METAJUIOB MYTeM MPOIYCKAHHS IMOJYYSHHOTO
pacTBopa uepe3 COpOIMOHHBIA MaTepuay, BOJIHYIO TPOMBIBKY TBepaoi Qa3el cTaauu
bwibTpanu W /MM OTCTAMBaHWS, HAMPaBICHHE MPOMBIBHBIX BOJ| Ha CTAJHI0 COPOLIUU U
BBIJIENICHUE KOHIIEHTpaTa MIATHHOBBIX METAJIOB, COPOIMIO MPOBOIAT MPOITYCKaHUEM PacTBOpa
Yyepe3 COpOIMOHHBIC MATPOHBI, M3TOTOBJICHHBIE W3 HETKAHOTO BOJIOKHHCTOTO MaTephalia Ha
OCHOBE TIOPUCTOTO MOJUAKPUIOHUTPUIIA ¢ BBEJIEHHBIMH B BOJIOKHO KOMILIEKCOOOPA3yIOMUMU
MOJIMMEPHBIMU COPOSHTAMU C TPYIIIIAMHU TeTEPOIMKINIECKIX aMUHOB. BEI/IeieHne KoHIeHTpaTa
BeIyT NyTeM COpOIMH IUTATUHOBBIX METAUIOB C COPOIIMOHHBIX TAaTPOHOB pPacTBOPOM
THOMOYEBHHBI, HEHTpam3aiuu aecopbara pactBopom menoun g0 PH 11,0-11,5 nanereiimum
CaMOIIPOU3BOJILHEIM BBIMIAJICHHEM CYJIb()HUIOB TUIATHHOBBIX META/UIOB, TOJYYEHHEM CYXOTO
KOHIIEHTpaTa (UIbTpaIei U BO3BpaTOM (HIBTPAI[MOHHBIX BOJ Ha CTAIUIO copOmmu. 5 3.1m. ¢-
JIbI, 2 WII.
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POCCUIMCKAS ®EJIEPAITVSA

OEJIEPAJIBHAA CIIY)XBA

10 UHTEJUIEKTY AJIbHOM COBCTBEHHOCTH,

[TATEHTAM U TOBAPHbBIM 3HAKAM (19) RU (11) 2083705 (13) C1
(51) MIIK 6 C22B11/00, C22B7/00

(12) OIIMCAHUE M30OBPETEHHUA K ITATEHTYCraryc: mo manaeiM Ha 17.05.2011 -
MpEeKpaTuII AeHCTBHE

(21), (22)3asBka: 95120782/02, 13.12.1995
(45) Ony6mukosano: 10.07.1997

(56) Crircok TOKyMEHTOB, ITATHPOBAHHBIX B OTUETE O

moucke: 1. ABropckoe cBuaeTenbcTBo CCCP N 139837 k1. C 22 B 11/06, 1961. 2ABTopckoe
ceuzerensetBo CCCP N 171116xn. C 22 B 11/00, 1965. EIIB N 0512959kn. C 22 B 11/02,
1992.

(71) 3asiBuTenn(n):

3akpeITOe aKmoHepHOoe 001ecTBO "Jlenpekon-666"

(72) ABtop(bI):
baym .M.,
OpoB C.C.,
bopuckos 10.B.

(73) [Matenroobnanarens(u):
3akpeITOe akoHepHOoe 001ecTBO "Jlenpekon-666"

(54) CIIOCOb M3BJIEUEHMA BIIAI'OPOJIHBIX METAJIJIOB W3 T['JIMHO3EMHBIX
MATEPHAJIOB 1 OTXOAOB ITPON3BOJICTBA

(57) Pedepar:

Hcnonp3oBaHne: KacaeTcs U3BJICYCHUS OJIArOPOIHBIX METAJUIOB U3 TNIMHO3EMHBIX MaTepHAIIOB
OTXOJIOB MPOM3BOJICTBA, NPEUMYIIECTBEHHO U3 OTpPa0OTAaHHBIX KaTalW3aTOpOB Ha OCHOBE
TIIMHO3EeMa, cojiepKamuX MiatuHy. CyIHOCTR: UCXOMHBIA MaTephall CMEIIUBAIOT C IIEI0YbI0,
crnekatoT cMmech npu 500-85@, a 3aTrem moxydeHHBIN criek oOpabaThIBaOT Boo. B pesynbprare
B3aUMOJICHCTBUS CIIEKa C BOJIOM BBITIAZAECT 0CAJIOK, COAEpKaIui Oaaropoiabii Metamt. Ocamok
OTJENSIOT OT pacTBOpa aIIOMMHATOB M 00pabaThIBalOT KHUCIOTOW €  MOJyYeHHEM
HEpPacTBOPHMOTO COCTaBa, COJAEpIKaIero OJaropoJHbIi MeTaul ¢ KoHieHTtparueir 1o 30%.
JlanbHeiimeit 06paboTKol Ha3BaHHOIO COCTaBa KOHIIEHTPAIUIO OJIAaropoIHOTO MeTalia JOBOAST
1o 6omnee wem 80%. 33.11. ¢-b1, 1wt
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POCCUNCKAS ®EJEPAITA
OEJIEPAJIBHAS CJIYXXBA
[10 MUHTEJJIEKTYAJILBHOM COBCTBEHHOCTH,
I[TATEHTAM U TOBAPHBIM 3HAKAM (19) RU (11) 2075526 13) cC1
(51) MIIK 6  C22B7/00
(12) OIIMCAHUE W3OBPETEHUSA K ITATEHTYCraryc: mo manaeiM Ha 17.05.2011 -
MIpEeKpaTui AelicTBre
(21), (22)3asBKa: 95113135/02, 31.07.1995
(45) Ony6mukoBano: 20.03.1997
(56) Crircox TOKyMEHTOB, IIATHPOBAHHBIX B OTYETE O
noucke: Xumus.- 1986, N 4¢.223.
(71) 3asiBuTenn(n):
Kosrau IlaBen ABkceHThLEBHY,
Oenynor Cepreit Hukonaesuy,
Bypnos lBan OpreBuy,
Bypnos IOpwuit AnexcanapoBud,
Kpusob6opoaos IOpuii Pomanosuuy,
Uekynaes Banepuit MuxaitinoBuu
(72) ABTop(B1):
Kosrau [laBen ABKceHTREBUY,
®enynos Cepreit Hukonaesuy,
Bbypnos MBan FOpbeBuy,
Bypnos Opuii Anexcannposuy,
Kpusob6opomaos FOpuii Pomanosuy,
YekynaeB Banepuit Muxaiinosuu

(73) [Matenroobnanarens(n):
Kosrau [laBen ABKceHThEBUY,
®enynos Cepreit Hukonaesuy,
bypnos MBan FOpbeBuy,

bypnos IOpuit Anexcanaposud,
Kpusob6opoaos FOpuii Pomanosuy,
YekynaeB Banepuit Muxaiinosuu

(54) CIIOCOb  UM3BJIEUEHMA  METAJUIOB M3  METAJUICOAEPXAINX
OTPABOTAHHBIX KATAJIM3ATOPOB HA OCHOBE OKCHUJIOB AJIIOMWHUSA W/NJIA
KPEMHUIA

(57) Pedepar:

N3o0perenne oTHOCHTCS K crmoco0y W3BICUEHHUS METAUIOB M3  METaJUICOJEPIKAIInX
0TpabOTaHHBIX KAaTAIU3aTOPOB Ha OCHOBE OKCHJIOB aJTFOMUHHUS M(MJIM) KPEMHHUS, BKIIFOYAIOIIEMY
nepepadoTKy ux npu HarpeBe. CYITHOCTB: mepepaboTKy BeAyT IyTeM IUIaBIICHHS KaTaln3aTOPOB
B CMECH C H3BECTKOBBIMH (irocaMu W(WJIHM) TJIMHO3EMOM C HCIOJb30BAHUEM ILIA3MEHHO-
nyroBoro Harpea mnpu Temneparype 1600-16500C mnomaueit  yriepojicoiepIKaiiero
BoccTanoButens B komuecTBe 0,06-0,080T Beca ncxoqHOro MaTepuia U jkele3a B KOJTUYEeCTBE
He menee 0,15 oT Beca mcxomgHOro Marepuaga ¢ MOCHIEIYIONMEH MPOIYBKOH MOIYYEHHOTO
paciiiaBa HEHTpaJIbHBIM Ta30M C yJIEIbHOM HHTEHCUBHOCTHIO AyThs 0,2-0,4m3/tMuH. 2 T2l
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POCCUINCKAS ®EJEPALIVIA

®EJIEPAJIBHASL CJIYKBA

[10 UHTEJUIEKTY AJIbHOM COBCTBEHHOCTH,

MMATEHTAM U TOBAPHBIM 3HAKAM (19) RU (11) 2055096  (13)
C1

(51) MIIK 6  C22B7/00, C22B23/00

(12) OIIMCAHME WM30OBPETEHHA K TTIATEHTYCraryc: mo JaHHBIM Ha
17.05.2011 sipexpaTuin aeiicTBue

(21), (22)3asBka: 93033871/02, 13.07.1993
(45) Ony6nukoBano: 27.02.1996

(56) Crircok JOKYMEHTOB, IUTUPOBAHHBIX B OTYETE O
noucke: ABtopckoe cauaerenbetBo CCCP N 1011237xn. C 22B 23/04, 1983.

(71) 3asButens(u):
3ampmmisges B.I.,
ITaBenko B.3.,
®upcos O.I1.

(72) Astop(sI):
3ameinuigeB B.I .,
IlaBenko B.3.,
®upcos O.I1.

(73) ITaTenroobaanarens(n):
3ambinuisieB Bnagumup ['puropbeBud

(54) CIIOCOb U3BJIEYEHMA HUKEJA W3 OTPABOTAHHOI'O
HUKEJIbCOLAEPKAIIEI'O KATAJIM3ATOPA

(57) Pedepar:

Hcrnonp30BaHue: U3BJIEUEHHE META/UIOB U3 OTPaOOTaHHBIX KAaTajau3aTOpPOB, MOXKET
HaliTH TIpUMEHEHHWE B XUMHUYECKOH M MEeTaJUTyprHYeCKOW IPOMBIIIICHHOCTH.
CyIIHOCTh: TpHW W3BJICUYEHUM HHUKENsS W3 OTPabOTAaHHOTO HHUKEIbCOSpIKaIIero
KaTaj3aTopa MCXOJIHBIH MaTepuaj W3MeNbyYaloT J0 pa3Mepa JacTuil He Ooyee 1
MM, 00HuTraroT ero B craroHapHom cioe pu 600 - 1200@Q B Teuenue 1 - 3u B
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ra3oBO# BOCCTAaHOBUTENBHOW aTMocdepe B MPUCYTCTBUH TBEPAOTO IMBLIEBHIHOTO
MaJIOCEPHUCTOTO TOIUIMBA C MOCeMYIOIIel 00paboTKOM a30THOM kuciaoTol mpu 30
- 60aC u cootHomenuu T : XK, paBHom (2 - 4) : 1. &. m. ¢-nb1, 1 TabI.
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POCCUINCKAS ®EJEPALIVIA

OEJIEPAJIBHAA CJIYKBA

[TO UHTEJIJIEKTY AJIbHOM COBCTBEHHOCTH,

[TATEHTAM U TOBAPHbBIM 3HAKAM (19) RU (11) 2003103936(13)
A

(51) MIIK 7 C22B11/00

(12) 3ASIBKA HA W3OBPETEHMEIIo nanueiM Ha 24.05.2011 cocrosiHue

JenornpousBoacTBa: HeT naHHbBIX

(21), (22)3asBka: 2003103936/02, 11.02.2003

(43) lata myosmkarwu 3asBku: 27.08.2004

Anipec U1sl NEPENUCKHU:

194354 Cankr-IletepOypr, CeBepHsbiit ip-1, 16,xopm.2, kB.99, A.A. bioxuny

(71) BasBuTenn(u):

Xan Anexkceit Cepreesud (RU), [lpacukoB Hukonaii Anekceesuu (RU),

Tarapunnes Anatonuit Hukonaesuu (RU), Broxun Anexcanap Auapeesuu (RU),

Kneanapos Banepuii Turpuesuu (RU), Aymes Makcum ['eopruesuu (RU),

Oxwuros Anekcanap Baamumuposuu (RU), OBumaHuKOB Uropsr ['eHHamueBud

(RU),

bmogenos Mrops Banepoeuu (RU), 'enbman ['ennaguii Edumosnu (RU),

Kapumona Tartesia MiBanoBHa (RU)

(72) ATop(b1):

Xan Anexceit Cepreesud (RU), [IpaeakoB Hukonaii Anekceesnu (RU),

Tarapunnes Anatonuit Hukonaesua (RU), brioxun Anexcannp Auapeesrnu (RU),

Kneannpos Banepuit Turpuesnu (RU), Symes Makcum ['eopruesnu (RU),

OxwuroB Anexcannp Bmammmuposwu (RU), OunmbnuHukoB Mropb ['eHHamweBud

(RU),

bmogenos Mrops Banepbeuu (RU), 'enbman ['ennaguii E¢umosnu (RU),

Kapumosa Taresina MiBanosHa (RU)

(54) CIIOCOBb U3BJIEUEHUMS TTNIATUHOBBIX METAJIJIOB 1M PEHUS U3

OTPABOTAHHbBLIX KATAJIM3ATOPOB

(57) ®opmyna nzobpereHus

Crioco® wW3BJIeYeHHs IUJIATUHOBBIX METAJIOB M peHHMsS W3 OTPabOTaHHBIX

KaTaJn3aToOpOB, BKIIOYAIOIIMN BbIIIETAYNBAHHE IUIATHHOBBIX METAIOB HJIH

IUTATHHOBBIX METAUIOB B COYETAHWHM C PEHHEM B Cjydae MPUCYTCTBHS €ro B

HUCXOIHOM ChIpbE IyTeM OOpabOTKH CHIPbS COJSHOKHCIBIM  PacTBOPOM,

COJepKAIlUM aKTHBHBIA XJIOp, M W3BIE€YEHHE IUIATHHOBBIX METAJIOB WM

IUTATHHOBBIX META/UIOB B COYETAHWH C PEHHEM COpOIMedl W3 pacTBOPOB Ha

TBEPJIOM HOHOOOMEHHHKE C TOCIEAYIOUIEH HX IecopOIMeil U BbIIEIEHUEM W3

necopbaTa B BHIE MaJOPacTBOPUMBIX MPOAYKTOB, OTIMYAIOIIMUNCS TEM, 4TO

MIPOBOJIAT BBIIIE/IAYMBAHNE TUIATUHOBBIX METAJUIOB WIIM IJIATHHOBBIX METAJJIOB B

COYETaHUU C PEHHUEM U3 ChIPbS B MPUCYTCTBHUH 3E€PHHUCTOTO MaKpOIOPUCTOTO

c1a00OCHOBHOTO aHMOHWTA Ha BUHWIMUPUIMHOBOM WM TOJTMCTUPOJIBHOM

MaTpHIle, IOCJe BBIIIEIAYMBAHNS AHUOHUT OTAEISIOT OT CMECH pacTBopa M

TBEPJIOTO OCTAaTKa M JeCOpPOUPYIOT IUIATHHOBBIE META/UIbl WM IUIaTHHOBBIE
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MeTaJsIbl B COYETAaHUHM C PEHHWEM BOJHBIM PacTBOPOM aMMHUaka, MOCjie Yero B
cllydae OTCYTCTBHUS PEHUS B UCXOJHOM CHIpbe MJIATHHOBBIE METAJUIBI BBIICTSIOT U3
necopbara B BHAEC MallOpacTBOPUMBIX TPOAYKTOB, a TpPH HAIWYAH pPEHUS B
UCXOIHOM CBIphe CHauaja OTACISIOT ero OT IJIATHHOBBIX METAJNIOB copOmuen u3
aMMHUA4YHOTO JlecopbaTa Ha CHIBHOOCHOBHOM aHHMOHUTE C TOCIEIyFoIIeH
necopOuueli U BeIIEIICHHEM U3 Jiecopbara B BUJIE TIeppeHaTa aMMOHHS.

FA9A - Ilpu3Hanue 3a9BOK Ha H300peTeHHE OTO3BAaHHBIMH B CBSI3U C
HENpeJCTaBICHNeM B YCTAaHOBIEHHBIH CpPOK XOJaTaiCTBa O MPOBEACHUU
SKCIIEPTHU3BI 3asIBKU TO CYIIECTBY

Jlata, c koTOpo#i 3asiBKa nmpu3HaHa oto3BanHoi: 13.02.2006

N3zBemenue onybnukosano: 10.05.2006
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