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OBIIAA XAPAKTEPUCTUKA PABOTbBI

AKTYaJIbHOCTH TeMbl AuccepTanum. PeaxozeMenbHbIe 3IEMEHThI U PEKUE
METaJIJIbl OOJIBIIIEH YACThIO MCHOJB3YIOTCS B AJIEKTPOHUKE, KOCMUYECKON TEXHUKE
U B JIPYTUX OTpacCisiX MPOMBIIUICHHOCTH. B mocnennee BpemMsi pe3KO COKpPATHIICS
00beM JI0OBIYM PEAKOMETAILHOIO CHIPhS 10 MHOTHM MPUYMHAM, OJHUM U3
KOTOPBIX SIBJISIETCS CHUIKEHUE 3alacoB CYIICCTBYIOIIMX MECTOPOXKIEHUU, B TO
BpeMsI CITPOC Ha HUX €KEr0THO pacTerT.

[Ipobnema neduiurta MUHEPATLHOTO ChIPhS JIeNlaeT aKTyaJbHBIM MOUCK €T0
JOTIOJIHUTENIbHBIX HMCTOYHHUKOB. bBoJblline MEepCHeKTUBbl B PEIICHUU HTOU
npoOJeMbl KPOIOTCSI B BO3MOXKHOCTH BOBJICUCHHE B Pa3pabOTKy TEXHOTE€HHBIX
MECTOPOXKJECHUM,  MPEJACTABISIIONIMX  OTXOJbl TOPHOTO  OOOTaTUTEIHLHOIO
METaJUTypru4ecKoro M JAPYrHuX IMPOU3BOJACTB U MPUTOAHBIC IO KOJIUYECTBY H
KaueCTBY JIJIsl TPOMBIIIJIEHHOT'O MCIIOJIb30BaHMSI, KOTOPOE CTAHOBUTCSI BO3MOKHBIM
0 MEpe Pa3BUTHS TEXHOJOTUM UX MEPEPaOOTKU M SIKOHOMHUYECKUX ycloBuid. [Tpu
ATOM CJIeAyeT HWMETh B BHJY, YTO TEXHOTEHHBIE OTXOJbI SIBISIOTCS OYaramu
3arps3HEHUS] OKpY’Karolled cpefibl, OOBbEKTaMH TOBBIIICHHOW HKOJOTHYECKOMN
OTMacHOCTH. boyiee MNEPCHEKTUBHBIMU IO COJCPKAHMIO W 3armacaM IOJIE3HBIX
KOMIIOHCHTOB TI0 CpPAaBHEHHIO C OTBAJaMU TOPHOTO TIPOU3BOJCTBA SIBJISIIOTCSI
XBOCTBI O0OTAIICHHS PY/ PEAKUX METAJIIOB.

XBOCTOXpaHWJIHIIA - MAJOU3YYCHHBIE OOBEKTHI CO CIIOXKHBIM XUMUUYECKUM,
MUHEPAIOTMYECKUM, TPaHYJIOMETPUUECKHMM COCTaBOM U C UIUPOKUM HabOpoM
COJIEpIKAILMXCS B HUX IMOJIE3HBIX UCKOMAEMBIX (TJIaBHBIX, OMYTHBIX U.T.J.).

OnHrM W3 TakuX TEXHOTEHHBIX MECTOPOXKACHUM SIBISIETCS XBOCTHI
AKkTIO3CKOU oOOoratutenbHOM (adbpuku (manee OD), 3ackiIaaupoBaHHBIE B
4yeTbIpex XxBocToxpanunumiax. Aktio3ckas O® B teuenue 30 net nepepadaTbiBaio
pyay Mmectopoxaenusi Kyreccait. Huzkoe comepxanue P32 B 3To# pyne, TOHKas
BKpPAIUICHHOCTh MHWHEPAJIOB PEIKUX METANIOB U MPUMEHSEMas TEXHOJIOTUH
NO3BOJISITIM  U3BJEYb LIEHHBbIE KOMIIOHEHTHI TOJIBKO Ha 65-69%. OcranbHoe
cOpachIBajIOCh B XBOCTHI, B TOM YHCIIE COJIEPKAIIUE PEIKUE U PEAKO3EMETIbHBIC
MeTaiuibl.  Bompockl mepepabOTKM ¥ M3BJICUEHUS PEAKUX METAUIOB U3
XBOCTOXPAHUJIUII] PACCMATPUBAJINCh €II€ B IOCTCOBETCKOE BpEMs, OCOOEHHO
nociie KartacTpaduueckoro paspyuieHus XBocToxpaHwiuma Ne2, rae ObLIO
3acKIamgupoBaHo  cBbime  S00TBIC.M°  XBOCTOB,  OJHAKO  HCCIICAOBAHHS
OTPAaHUYUBAINCH  TOJIBKO  ONPEACIICHUEM  MHUHEPAIOTMYECKOIO0  COCTaBa,
XMMHYECKUM aHalM30M. B HacTosiee Bpems HET JaHHBIX 10 pa3padoTke
TEXHOJIOTMM TepepabOTKM XBOCTOB. B cBs3u ¢ »TUM 0OoJjiee JeTaabHOE
MCCJIeIOBAaHNE U Pa3padOTKa TEXHOJIOTHH W3BJICUCHUS PEIKO3EMEIbHBIX U PEAKUX
AJIEMEHTOB, TAaKWX KakK, HampuMep, UUPKOHUM M HUOOUN, TaKkKe IMOIMyTHOE
M3BJICUEHUE CBUHIA, IIMHKA W BOJb()paMa SBISETCA aKTyalbHBIM B HACTOSIICE
BpEMsI.

CBsa3b JaHHOH PpadoOThl ¢ HAYYHO-HUCCIEAOBATEILCKMMH PadoTaMM.
PaGoTa BBITIONHSIACE B COOTBETCTBHHM C TMPOEKTOM HAyYHO-UCCIIEIOBATEIBCKUX



dbynnamentanbHbpix  padbor Keipreizckoro WMHctutyra MuHHEPATBbHOTO  ChIPbS
MunucrepctBa oOpazoBanuss u Hayku KP mo Teme: «Pa3pabotka
TEXHOJIOTUYECKUX OCHOB M3BJICUEHUS TaHTajlda, IUPKOHUS, TaQHUS U HHUOOUS U3
oTx0A0B MecTtopoxaenust Kyreccaii 11».

Heabro aguccepranmu  siBasercsi: Pa3paboTka  KOMOMHUPOBAHHOM
TEXHOJIOTUHU U3BJICUYECHHS PEIKUX U PEJIKO3EMEIbHBIX AIIEMEHTOB MPU MepepadoTKe
XBOCTOB AKTIO3CKOU 000TraTuTebHON (PadpuKy.

Just MOoCTHKeHMsI JAHHOM WeJu Heo0X0AUMO PpeluTh CJeaylinmue
3a1a4M:

- U3YyYEHHE BEIIECTBEHHOIO M MHUHEPAJOTHMYECKOTO COCTABOB XBOCTOB
AKTIO3CKOI 0OoraTuTeNbHOM (Padbpuku;

- UCCJIEOBAHNE TEXHOJIOTMYECKUX CBOWCTB C LEJNbK) HM3BJICUYCHHUS M
pa3leNIeHHs PEIKUX DJIEMEHTOB;

- pa3paboTKa TEXHOJIOTMM OOOTrameHusi XBOCTOB C [MOJYYEHUEM
KOHLIEHTPATOB PEIKUX JIEMEHTOB;

- ONTUMU3AlIMsS MPOILIECCOB BBHIIIEIAUYUBAHUS W ocaxaeHus P30 c¢
MOJIyYEHUEM PEIKO3EMEIBHBIX KOHIIEHTPATOB;

- aHaIU3 TUJIPOMETAJUTYPIrUUYECKUX CHCTEM IMpU NepepadoTKe XBOCTOB
obOoramieHuss METOJOM J>KUJKOCTHOW JKCTPAKIMU C HCIOJIb30BAHUEM BBICIIHUX
KapOOHOBBIX KUCJIOT;

- pa3paboTKa  TEXHOJIOTHYECKOW CcXeMmbl  pasfeneHus P30 wu
COMYTCTBYIOLIMX UM METAJIJIOB.

Metoabl  wuccaenoBanmit. Ilpu  pemieHMM  BBIIEHU3NIOKEHHBIX — 3a7ad
UCIIOJIb30BAHBI METOAbl TEOPETHUYECKUX M SKCIHEPUMEHTAJbHBIX HCCIIECIOBAHUM.
Teopernueckue HCCIEIOBAHNS BBITOIHAIUCH HUCIOJIB30BAHUEM 3aKOHOMEPHOCTEN
IPaBUTAIIMOHHO-MAarHUTHOIO OOOTAIlEHUsI U TPHUHIIMIIA MUHUMU3AINA YHEPrUU
['u60ca. DKcnepuMeHTalbHbIE HCCIEOBAaHUS MPOBOJMUINCH B J1a0OpPaTOPHOM H
YKPYITHEHO-1a00paTOpHOM SKCrepuMeHTax. JlJis aHaTuTHYECKUX HCCIeTOBaHUMN
OPUMEHSUIUCh ~ METOABl  (DU3MKO-XMMHYECKOTO  aHaliu3a:  CIEKTPaJbHBIN,
peHTreHO(hIyOPECIICHTHBIM, aTOMHO-IMUCCUOHHBIM. MUHEpaTOTHUYEeCKUN COCTaB
U3Y4YeH METOJaMU PEHTreHO(})a30BOro aHajan3a METOJOM IMOPOIIKa M PacTPOBOM
ANEKTPOHHON MUKpockomnuu. [IpoBenensl aHanu3 u 0000IIEHUE JTUTEPATYPHBIX U
(OHIOBBIX MaTEpPUATIOB.

HayuyHasi HOBM3HA padoTHhI.

-  YCTaHOBJIEHbl MHUHEPATOTMYECKUA COCTAB JIEKAJIBIX XBOCTOB AKTIO3CKOU
O® ornuyarouMiics OT paHee MPOBEACHHBIX MUHEPATOTUUYECKUX UCCIIEIOBAHU;

-  YCTaHOBJIECHBI KOJIWYECTBECHHBIE 3aKOHOMEPHOCTH TPABUTALMOHHOW U
MarHuTHOW OOOTaTUMOCTH TEXHOJOTUYECKHX MPOO U BBIABICHBI ONTHMAIbHBIC
napaMeTpbl MArHUTHOM Ceraparyi.



- Pa3pabotana TexHonoruueckas cxema rpaBUTalliOHHO-MAarHUTHOTO
o0oraleHus ¢ BbIJCICHHEM YEPHOBOTO LIMPKOHUEBOTO KOHIIEHTPATA;

- Co3naHbl Hay4HblE OCHOBbI KOMOWHUPOBAaHHOM TEXHOJOTHUU TOJYyYEHHUS
penko3emenbHoro koumeHtpata (12,2%) BbllIeTaYMBaHUEM M ITOCIICTYFOIIAM
OCaXKJICHUEM;

- [IpennoxkeHa TEXHOJOTMYECKAass CXeMa OTHENEHUS  PEAKO3EMEIbHBIX
AJIEMEHTOB OT COIYTCTBYIOLIMX META/IOB (Kejne3a M allOMUHUSA) METOAOM
KUJKOCTHOW HKCTPAKIMHU C MCHOJIb30BAHUEM BBICIIMX KapOOHOBBIX KHCIOT
(onenmHoBas U Ha)TEHOBAsI KUCIIOTHI) U3 CEPHOKUCIBIX PACTBOPOB.

IIpakTnyeckas 3HauMMocTh padoTbl. OOOCHOBaHA U PKCIEPUMEHTATBHO
NOATBEPK/ICHA BO3MOYKHOCTh MOJYYEHUS YEPHOBOTO LHUPKOHOBOIO KOHIIEHTpATa
IPaBUTALIMOHHO-MAarHUTHBIM ~ OOOTAaIllEeHUEM; YCOBEPILEHCTBOBAHA TEXHOJOTHUS
TUAPOMETAITYPrU4eckoil  mepepaboTKu  XBOCTOB  (JIOTallMM € MOJYyYEHHEM
PEOKO3EMENBHOTO  KOHLEHTpara ¢  coaepxkanuem  12,2%;  npemnoxeHa
TEXHOJIOTMYECKAsI cXeMa OTaesIeHus] P30 OT cOmyTCTBYIOIIMX METAUIOB METOJOM
KUJKOCTHOM SKCTPAKIUU.

[Tony4yeHHble pe3yJabTaThl MPOILIU YKPYIMHEHO-Ia00paTOPHbIE HCIBITAHUS
B llenTpanbsHoii nabGopatopuu [oCymapCTBEHHOTO areHCTBa IO TEOJIOTHU H
MUHEpPAJIbHBIM pecypcam Ipu npaButenbcTBe Koiprozckoii Pecnyonuku, KUMC u
OCOO «lIentpan Azust Metans ['pym».

JKOHOMHUYECKasi 3HAYUMOCTb PadoTbl. OpPHUEHTHUPOBOYHBIA pacyeT
YCIIOBHOTO 3KOHOMMYEcKoro 3ddexra npu nepepadorke SO0THIC.T. XBOCTOB B IO
nmokasajl, uTo TMpejjiaraeMas KOMOWHUpOBaHHAasi TEXHOJOTHUS  SIBISIETCA
MPUOBLTEHON U SKOHOMHYECKUHN 11eJ1eCO00pa3HOM.

Hay4yHble mo10:keHUs1, BLIHOCHUMbIE HA 3A1IMUTY:

- Pe3ynbTarbl yCTAaHOBIEHHUS W3MEHEHHS MHUHEPAJIOTHYECKOro COCTaBa
JIeXKaIbIX XBOCTOB B CPABHEHHHM C pPaHEE MPOBEAECHHBIMU MHUHEPAIOTMYECKHUMU
UCCJIEOBAHUSAMU;

- VYCTaHOBJEHHE KOJWYECTBEHHBIX 3aKOHOMEPHOCTEH  TPaBUTALMOHHO-
MarHUTHOW OOOTaTUMOCTH W ONTUMAJbHBIX MMapaMeTPOB MAarHUTHOW cemapaiuu
IUTsL pa3feneHus MuHepanoB P30 oT npyrux MUHEPAJIOB;

- BriOpannyto ONTUMAIBHYIO CXeMy rPaBUTALIMOHHO-MarHUTHOT O
obOoramenus xBoctoB O® ¢ TMOMyYEeHHEM UYEPHOBOTO  KOJIJIEKTUBHOTO
KOHIIEHTpPATA;

- Pa3zpabGoTtanHbIii peareHTHBINA PEKUM CBHHIIOBO-IIMHKOBOM, TUPUTHO-
KapOOHATHOM (hIIOTAIMK TEXHOTEHHBIX XBOCTOB. Pe3ynbTaThl HccieoBaHus
BIIMSHUS TPAAUIIMOHHBIX peareHTOB( TPUWIOHA b )1 HOBBIX KOMIIJIEKCOHOB
DAK-AK(3Tun 3-amMuHOKpOTOHAT) Ha (JIOTAIMOHHBIE CBOMCTBA PEIKO3EMEITbHBIX
AJIEMEHTOB ;

- OnTUMH3MPOBAaHHBIN MPOLECC CEPHOKUCIOTHOIO BhileNauynBanus P390 u3



XBOCTOB (PJIOTallMM W TPOLECC IKCTPAKIUU TPAJAUIIMOHHBIMU SKCTpareHTamu.
Pa3paboTaHHyl0  TEXHOJOTUYECKYIO CXEMYy TMOJYYEHHUS  PEIKO3EMEIIbHOTO
KOHIIEHTpATa U3 XBOCTOB (hyioTanuu ¢ coaepxkanueM 12,2%;

- PesynbTaThl GU3MKO-XUMHUUECKOTO aHATU3a THAPOMETAITYPrUYeCKUX
CUCTEM TpHU NnepepaboTKe XBOCTOB (hJIOTAIIUU METOAOM KUJIKOCTHOM SKCTPAKIINH C
WCIIOJIb30BAaHUEM BBICHIMX KapOOHOBBIX KHUCIOT(oJienHOBass U HadTEHOBas
KHUCJIOTHI);

- Pesynbrarhl = 3KCNEPUMEHTAIBHBIX  HCCIEIOBAHMM  AKCTPAKIIMOHHOTO
paznenenus P33 u cOmyTCTBYIOMMX UM METAJIJIOB U3 CEPHOKHUCIIBIX PACTBOPOB.

JInunblii BKJIaa aBropa. IIpencrarienHas paboTa SBISETCS Pe3yIbTaTOM
UCCJICJIOBAaHUM, MPOBEICHHBIX aBTOPOM B MHCTUTYyTE TOpPHOro JAeia M TOPHBIX
texHosioruit Keipreizckoro I'ocymapctBeHHOro TexHUYECKOro YHUBEpPCHUTETa, B
lentpansHoii nmabGopatopuu ['OCymapCTBEHHOro areHTCTBAa IO  T'EOJIOTHU
MUHEpaJbHBIM pecypcaMm Tmpu mpaButenbcTBe Koipreizckoit PecnyOnuku u B
naboparopun oboramenus “AO llenTp Hayk o0 3emie, METAUIYPTUH U
obOoramenun” pecnyonuku Kazaxcran. JIuuHblii BkJaj aBTOpa B padorax,
BBITIOJIHCHHBIX B COABTOPCTBE W BKJIFOYEHHBIX B JIUCCEPTAIMIO, 3aKIHOYAETCS B
BBITIOJIHCHUU DKCIICPUMEHTAIBHON YacTu, TMPOBEJAECHUU PacdyeToB, 0O0OOIICHUH
MOJIYYEHHBIX PE3YyJIbTATOB MCCIICAOBAaHUN U UX TEOPETUUECKOM 0OOCHOBAHUH.

AnpoGanus  pe3yabTaTroB auccepraumuu. OCHOBHBIE  Pe3yJIbTAThI
JIMCCEPTAIlMOHHON  pabOThl  JOKJIAABIBATUCH HAa  €XKEroJHBIX CEMHUHapax
Ksipreickoro MucTuTyTa MuHepanbHoro ceipbs bumkek 2010, 2011, 2012 rr, Ha
MexayHapoaubix koHpepeHnusax KI'TY  bumkexk 2010, na 53 u 54 Hayuno-
Texanueckoit Kondepennuu Momoasix Yuenbix u CtyaeatoB KI'TY 2011.

IlostHOTa oOTpaskeHusi pe3yJbTATOB IMCCEPTAIMM B MYyOJIHKALMAX.
Pe3ynpTaThl HcCClieOBaHUN W TOJIOKEHUS, OTPa)KaIOIIMEe OCHOBHOE COJIEpXKaHUE
paboThl onyosMkoBaHo B 10 meyaTHBIX paboTax.

Ctpykrypa U o0bem pabotbl. JuccepranmonHas pabora coctout u3 4
IJ1aB, BBIBOJIBI, CIIUCKA MCITOJb30BAHHOM JIMTEPATYPHI, IPUIIOKEHUN. [[nccepranus
coaepxxut 138 crpanuir Texcra, 37 pUCYHKOB, 52 TaOIHUIIbI.

OCHOBHOE COIEPKAHUE PABOTbI

Bo BBejleHMN 000CHOBaHA aKTyallbHOCTh TEMBI, ONIPEICIICHBI eI U 3aa4H
WCCIIEIOBAHUM, IPUBEACHBI OCHOBHBIC IIOJIOKEHHUs, BBIHOCUMBIC Ha 3allHTY.
[Tokazana mpakTrdeckasi 1 YJKOHOMHYECKasi 3HAUUMOCTh paOOTHI.

B nmepBoii ryaBe TIPEACTaBICH aHAIIUTUYECKUH 0030p H  aHAIU3
JIUTEPATYPHBIX HCTOYHHKOB IO COBPEMEHHOMY COCTOSIHAKO IIPOW3BOJICTBA,
MOTPeOICHHS M METOJIOB IEPEPAOOTKHU Pyl COACPKAIINX PEIKUE METAILITBI.

OTMEUEHO 4YTO, COCTOSIHUE CBHIPbEBBIX 0a3 MHOTMX Ba)XXHEWIHUX TOPHO-
NOOBIBAIOIIUX PETHMOHOB M ACHCTBYIOIIMX NPEANPUITHH PE3KO YXYAIIWIOCH B
CBSI3M C UCTOLICHHUEM 3aI1aCOB, CHUKEHUEM MX KAYECTBEHHBIX 1 SKOHOMUYECKHUX



XapaKTEPUCTUK, YCIOKHEHUEM YCIIOBHI OTpaOOTKU B pe3yJibTaTe JJIUTEIBHOU U
WHTEHCUBHOM HKCIUTyaTalluk PaHEE OCBOCHHBIX MECTOPOXKICHUH.

3a mocnegHuE TOJbI COPOC HA PEIKUE METalibl, HEOOXOAUMBbIE JIf
WHHOBAIIMOHHOTO Pa3BUTHUSI UHIYCTPUATBHBIX JIEPXKaB, B I0JITOCPOUHOM
MEePCIeKTUBE OyAeT OCTaBaThCi CTAaOUJIbHBIM U MOTPEOHOCTh B HUX €KETOIHO
yBEJTUYNBACTCS.

TexHOreHHbIE  MECTOPOXKICHUSI  CTAaHOBSTCA BCce  0ojiee  BaKHBIM
HCTOYHUKOM MHOTHX BHJOB MHHEPAIBHOTO ChIphs. M3BEeCTHO, 4YTO OHH
COJIep>KaT OMNPENCIICHHOE KOJWYECTBO IIEHHBIX MHUHEPAJIOB T.€ CYMMapHOE
COJIEp>)KaHHME TIOJIE3HBIX KOMIIOHEHTOB COIMOCTaBUMO, a MHOTJA MPEBBIIIAET HUX
KOJIMYECTBO B €KETOTHO IOOBIBAEMBIX py/ax.

Bo BTOpoii riaBe npuBeaeHBI OOBEKTHI W METOJBl HMCCIEIOBAHUS
BEIIIECTBEHHOTO COCTAaBa U TEXHOJIOTHYECKHUX CBOMCTB XBOCTOB AKTIO3CKOM OD.

B kauectBe 00BEKTa WHCCIEAOBAHUS BBHIOPAHBI TEXHOTEHHBIE OTXOJbI
AxTio3ckoi O®, KOTOpbIE 3acCKIaJUPOBAHBI B UETHIPEX XBOCTOXPAHUJIHUIIAX C
ob0mum o6bemoM 10 mMiH. T.

«XBoctoxpanunuie» Nel HaXoAUTCs HEMOCPEICTBEHHO HA TEPPUTOPUH TIT'T
AxTr03. O0BEM ero cocrtasisget 370,6 teic.M°. TIo JTAaHHBIM XUMHWYECKOI'0 aHaIn3a B
HEM cojJiepKarcs crieayromnue 3yeMeHTsl (B %): cBuHen-0,46, mommbnen-0,018,
CymMMa OKHCJIOB penkux 3emenb -0,32, topuii-0,05, muoxcun mupkonus-0,47,
menp-0,03.

«XBocToxpanunuie» Ne2 pacronoxkeHo Ha npaBoMm 6opty p Kuuu-Kemun,
B 500M. Hmwke nrt Akrios. O6wseM ero-500Tsic.M’. B orBamax YCTaHOBJICHO
coJiep)KaHHe CIeAYIOIIUX KOMIOHEHTOB (B %); cBunen-0,12, momu6aen-0,009,
CYMMBI OKHCIIOB peakux 3emenb- 0,16, topus -0,05, meau-0,03, urrpus-0,04,
nuokcua nupkonus-0,52.

Jliist uccienoBaHUM TEXHOJIOTMYECKUX CBOMCTB OTBAJIOB OBLIM OTOOpPAHBI
TeXHOJIOTH4YecKue nmpoowl u3 xBocToxpanunuml Nel u Ne2. cmoco6om
BBIUEPIIBIBAHMS, KOTOPOE MPUMEHSIETCS MPU ONTPOOOBAHUH IITUTEIBHO
Xpassmxcs orBaioB Gpadpuk. [Ipodsl oTOUpannchs u3 XBOCTOXpaHmuilb Nol
TpyOoii namerpoM 50MM, Ha TiIyOnHE 1,5M 1O IEpUMETPY XBOCTOXPAHHIIHIIIA.

N3 xBoctoxpanunuiia Ne2 ot6op mpo0 OCYIIECTBISIUCH IO TPOQ UITIO
1:5000 macmrtaby. Pacctosane Mexay nmporiisiMu 1o MHCTPYKIIUHA COCTABIISIET
50M, Mexay oTOoopamu Tpod coctapisio 20M. B gaHHOM ciiydae yYUTHIBAJIOCh
SBJICHUE CeTperaiuu, KOTopas BO3HUKAET B OTHOCUTEIbHO MEJIKO
pa3apoOJICHHBIX pydax.

st ompeneneHUss MHMHEPAJIOTHYECKOTO CcOCTaBa ObUIM  MPOBEICHBI
MOJIYKOJIMYECTBCHHBIA ~ PEHTreHO(A30BbI  aHAJW3 METOJOM TIOpOIIKa U
ANEKTPOHHO-MUKPOCKOTIMYECKOE HCCIICIOBAaHUSI MOP(OIOTHU ATUX TOPOIIKOB,
PEHTI€HOCIIEKTPANIbHBIA aHAU3 JIEkKAIbIX XBOCTOB, TAKKe MPOBEJIEHA PacTpoBas
ANEKTPOHHAS MUKPOCKOIIUSI.



Pe3ynpTaThl HCCli€IOBaHUN LIEMEHTUPOBAHHBIX NUIM(OB TEXHOTCHHOM
POOBI, PE3yIbTAThl KOTOPHIX IMOKA3AIH CICTYIOIIHN MUHEPAIBHBINA COCTAB:

Cynsdpuasi: Chanepur-ZNS conepKUT HEPABHOMEPHYIO 3MYJIbCHUOHHYIO
BKpaIJIEHHOCTh Xajbkonuputa. Pazmep ot 0,03mm no 0,1mMm. [Muput-FeS,, 3epna
pasmepom ot 0,01mMm no 0,2mm. Xanskonuputr-CuFeS,, B cBOOOHOM BHUIE U B
kBapue. Pasmep 3eper g0  0,02-0,05mm. Tamenut-PbS, enunmunOe
3epHo(0,02X0,03mMm).

OxcuIbl U THAPOKCHUIBL: |'eMaTUT, MarHeTUT, THPOKCHUIBI JKelie3a- PEIKO.
Cynss 1o peHTTeHOrpaMMe MPUCYTCTBYET KEJIE30COACpPKAIUM  KOIyMOUT-
(Fe,Mn)Nb,Og. TIlo naHHBIM pacTPOBOM DIEKTPOHHOH MHUKPOCKOIHH |
PEHIeHOCTIETPATIEHOTO MUKpOaHaIn3a PUCYTCTBYET UPOXIIOP-
(C&,N&)szzOe(OH,F).

docpar penkux 3emennb: Momnamut-(Ce, La...)PO,. Peako3emenbHbie
MUHEpaJIbl KaK TMPaBHJIO OYECHb MEJIKHE W WX TPYAHO HAWTH B CBETOBOM
MUKpocKore. Ha pacTpoBOM CHUMKE MBI BUIUM 3€PHO pazMepoM 10 MUKPOH, 3TO
BCETO JIUIIIb JIBA MAJICHBKMX B MUKPOCKOIIC.

Cumukatel: Hupkon-ZrSiO,. IN'enenbeprut- CaFe(SizOg).

[Io rpaHYyIOMETPUYECKOMY COCTaBYy XBOCTBI MPEACTABISIIOT COOOM
U3MEJIbYCHHBIM TPoyKT. OCHOBHAs Macca MaTepHuaia MpoObl XBOCTOXPAaHUIIUIIA
Nel oxomno 90 % umeet kpymnHocth -0,8 +0,045mm. TTpobGa U3 XBOCTOXpaHUIHUIIA
Ne2 na 80% coctout u3 knacca -0,355+0,045mm. PesynbraThl npencTaBieHbl B
tabmuie 1.

Tabmuma 1-Pe3ynbTaThl CHTOBOTO aHaM3a

Howmepa Knacc YaCTHBIN CyYMMapHBbII
XBOCTOXPAHWIIM | KDYIHOCTU MM | BeIXog B T % %
i}
Nol -2,0+0,80 28,83 6,4 6,4
-0,80+0,355 98,25 21,9 28,3
-0,355+0,200 132,55 29,5 57,05
-0,200+0,045 172,86 38,51 96,1
-0,045+0 17,5 3,9 100
Ne2 -2,0+0,80 24,56 5,5 9,5
-0,80+0,355 21,91 4,9 10,4
-0,355+0,200 18,87 4,2 14,5
-0,200+0,045 344,08 76,5 91,0
0,045+0 40,58 9,1 100

Jlist mepepaboTKu OTBANIOB 00OraTUTEIRHON (habpuKM HE TPEOYIOTCSA TaKue
MOATOTOBUTEINbHBIE MIPOIIECCHI, KaK IPOOIEHUE, U3METbYEHUE, TaK KaK MPOAYKT B
OCHOBHOM COCTOHUT M3 Kj1acca pazmepa -0,8 +0,045mMmM, 4TO OTYETIIMBO BHUAHO Ha
UHTETpATbHOU W AudepeHInanbHOi THUCTOTpaMMax paclpenesieHus] YacTHIl

(puc.1).



Puc. 1. Mnrerpanbhas (1) u nuddepennmanbuas (2) rucTorpaMMbl pacrpeesieHus

Brixon, %
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Pasmep otBepcTuii cut, MM

YaCTUI MUHCPAJIBHOT'O ChIPpbs XBOCTOXPAaHHUJINIIIA Nel.

[IpoBeneHHBI CEMMMEHTAMOHHBIN aHAJIM3 IT0Ka3aJl, 4YTO PACIPEACICHUE
pENKO3EMENIbHBIX METAJUIOB 10 KjaccaM KPYIMHOCTH B OCHOBHOM

CYMMBI

PaBHOMCPHOC U COOTBCTCTBYCT BbIXOJAM MAdHHBIX KJIACCOB.

Ha6moz:aeTc;1 HeOoIbIIas AKKyMYyJpiousg pPCAKO3CMCIIBHBIX MCTAJIJIOB B
KiIlaccaX MCHCC -0,01 MM, YTO TOBOPUT 00 OYEHb TOHKOI BKPAINICHHOCTH

MUHEPAJIOB, HECYIIUX PEIKHE METAJIbI (Tabauma 2).

Ta6J11/111a 2- COIIep)KaHI/IG H pacClpCaACIICHUC CYMMaA PCAKO3CMCIIBHBIX 3JICMCHTOB

Ne | Kpynnoctu, MM | Boixon, Conep:xkanmne, | Pacnpenesienne ,
% % %

1. |+0.1 2,2 0,0657 2,2

2. 1-0,1+0.074 27,0 0,0625 25,1

3. [-0,074 +0.063 3,2 0,0619 3,0

4. 1-0,063 +0.01 23,6 0,0661 23,2

5. |-0,01+0.005 14,0 0,067 14,0

6. |-0,005+ 0.001 20,5 0,0726 22,2

7. |-0,001 9,5 0,073 10,3

8. | Ucxom.mp 100 0,0672 100

JlaHBl [TaHHBIE MCCIIENOBAaHUM XUMHYECKOTO COCTaBa OIpEIEIIsiEMbIE
METOIaMU PEHTreHO(DITyOPECIIEHTHOTO aHanusa, ATOMHO-3MHUCCUOHHOU

CIIEKTPOCKOIHUEH.




UccnenoBanne  rpaBUTAIIMOHHOWM ~ O0OTaTUMOCTH  MPOBOJUIOCH B
Ta00OpaTOPHBIX YCIOBUSX B TSDKENBIX Cpelax, Ha KOHIIEHTPAI[MOHHOM CTOJeE,
neHTpodexxnom cemaparope Kuenbcon. OpHoctanuanbHOe oOoramieHue Ha
KOHIICHTPAIIMOHHOM CTOJIE HE JIaeT >KEJIAeMbIX PEe3yJbTAaTOB, OJHAKO IUPKOHUHN U
BoJb(paM wu3BiekaroTcsa Ha 68-72%, 94-98%. IlpoObl ObLIM HCCiIEIOBaHBI Ha
daoTalMoOHHYI0 000raTUMOCTh, KOTOpasi HE TMO3BOJISET KOHIEHTPUPOBATH
MUHEpaJIbl PEIKUX dJIEMEHTOB B TICHHBIA MPOIYKT.

HccnenoBanne MarHUTHBIX CBOWCTB TOKAa3aj0, YTO IMPHU HAIPSHKECHHOCTH
MarHuTHoro mojii 1Ta Bce peakWe 3JIEMEHTHI IMEePEXOJUT B HEMArHUTHYIO
dbpakiuuio, a Mpu yBEJIMUYESHUH HANpsiKEHHOCTHU moje 10 1,4Tn 6onbinas yacts P39
NepexoauT B MarHUTHyw ¢pakuuto. [IpoBeneHHbIe UCCIEIOBAHUS OMPEICIUIN
BBIOOp TEXHOJIOTUU 0OOTaIlCHHUS.

B TpeTbeii riaBe npuBeeHBI PE3yNbTaThl T'PABHUTAIIMOHHOTO OOOTAIICHUS
MarHUTHOW cenapariiy, CBUHIIOBO-IIMHKOBOM (hJI0TaINH.

['paButamnmonnoe oOoramenne xBoctoB O®d ObUIO MPOBEAEHO B OJHY
cTaauio Ha KoHIeHTpannoHHoM cTojie CKO-0,51. Bbixoa KOHIIEHTpaTa COCTaBUII
-7,8%, mnamoB-85,7%, mecka-6,5%. CoaepkaHue ILEHHBIX 3JIEMEHTOB B JITHUX
Tpex (Pppakumsax uccienoBagach peHTreHOGIyOopeCIEeHTHBIM MeTo1oM. Bonbdpam
u3Bjekaercs Ha 98,73%, uupkonuii Ha 72,63%, a HuoOuii Ha 34,68%. [IpoBenena
KOHTPOJIbHAS TpaBUTAIlUS IECKOBOI'O IPOMIIPOJYKTa Ha IEHTPOOCIKHOM
cenapatope (IIb). Beixog konmentpatra coctaBuil — 7,6%, XBOCTOB-
92,4%.11poBeneHa KOHTpOJbHAS TpaBUTAIUs IIJaMOBOTO mpoaykra Ha Ib
Brixosa koHIIEHTpaTa cocTaBisieT -6,6%, xBocToB -93,4%.

OcHoBHOE KOoJHUuUecTBO P3D KOHIEHTpUPYETCS B XBOCTaX LIEHTPOOEIKHOM
cemapauun -95,02% mnpu conepxkanuu 0,528%. bonee 90% uunHKa, *Xenesa,
CBHMHIIa H3BJIEKACTCSI B XBOCTHI cemapanuu. [Ipy HHM3KOM W3BJICYEHUU ITUX
AJIEMEHTOB B KOHIICHTpPAT COJIep)KaHUE B KOHIICHTPATE COCTABISET: IMHK-
0,379%, xenes3a - 6,911%, cBunen-0,362%. Huobuit Ha 79,5% wusBiekaeTrcs B
KOHIIeHTpaT 1 Ha 20,5% yXOJIUT B XBOCTHI.

Takum oOpa3om, Mpy OCHOBHOM IrpaBUTAIlMM Ha KOHIIEHTPAITMOHHOM CTOJIE
KOHTPOJBHOW TpaBUTAIIMM TPOMIPOAYKTa M IIJAMOBOTO MPOJYKTa Ha
IIEHTPOOEIKHOM celapaTope H3BJIEKAeTCS IMPKOHHM, BOoiIbOpaM W HHUOOWHA B
YEpPHOBOM KOJUICKTUBHBIM KOHIIEHTPAT TJ¢ CYMMapHOE COACpKaHHUE DJIEMEHTOB
cocTaBisieT %: IUPKOHUI-3,616; HmoOwmii-0,508; > P33-1,145; xene3a-18,169;
ceunen-0,881; muuk-0,833. B xBocTax KOHTPOJIBHOU cemapaiuy MPOMIIPOIyKTa
n IIJIJAMOBOTO MPOJTYKTA CyMMapHOE coaepKaHUe 3JIEMEHTOB
coctaBisiet%:y P33-0,895, HmobOwmit -0,015, mupkonmii-0,112, xenesza-12,286,
ceunen-0,556, 1uHK-0,586. XBOCTBI KOHTPOJBHOW CeMapanuu SBISIOTCS
OTBaJbHBIMH TOJIBKO TIO ITUPKOHUIO W HHOOWIO, IO OCTAJIbHBIM JJICMCHTaM B
YaCTHOCTH 110 PEIKO3EMEIIbHBIM HE SBJISIOTCS OTBAIBHBIMU. Jlanee Obliia
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MpoOBe/IcHa MAarHUTHas Ccemnapamus KOHILEHTPAaTOB OCHOBHOM TIpaBUTAlIMH,
koHLeHTpaToB LIb 1 xBocToB 1Ib .

IIpn 3Hauennn nHaykuu 1T u3BneueHue xene3a, HUHKA, CBUHLA,
HUpKOHUs, HMOOUS u P30 B HeMarHuTHYIO (Qpakiuio cocTaBisiioT 88,67%,
88,40%, 88,35%, 94,93%, 90,52% u 88,37%, a B maruutHyro — Ha 11,33%,
11,60%, 11,65, 5,08%, 9,48% u 11,63% cootrBeTcTBeHHO. TakuM oOpa3om mpu
UHAYKUUK MarHutHoro nosst 1,0 T maGnromaeTcss HauboJblIee COCPenOTOUEHUE
PEIKUX 2JIEMEHTOB B HEMAarHUTHOU (ppakiiuu.

OnHokpaTHass MarHWTHas cerapainusi YBeJIUUMBACT COACPKaHUS [TUPKOHUS,
Huo6us u P39 B 1,2-1,5 paza.

MarnuTtHas cenapanus npu 1,4 mo3BossieT pa3AenuTh HUpKoHui ot P30D.
Hupkonuit (cBbitie 97%) u Huobuit (okoso 70%) CKOHIIEHTPUPOBAHBI B
HeMarHuTHeIX  (Qpakusax, P32 (cBeime 73%)-B  MarHUTHBIX  (pakIusx.
ITony4yeHHBI YepHOBOM HUPKOHUEBBIN KOHLIEHTPAT coaepkuT 4,012 % nnupkonus.

[IpoGbl conmep:kaT MUHEpasbl 3JEMEHTOB: »eje3a, CBHUHIA, IIUHKA U
JIPYTHX 3JIEMEHTOB, KOTOpPbIE YXYALIAIOT celeKThuBHOe u3Bieuenue P3D. Jlns
KOHIIeHTpupoBanus P30 mpoBeneHa CBUHIIOBO-IIUHKOBAs U MUPUTHAs (IOTaIusl.
CBUHIIOBBIA LMK COCTOSIJI U3 OCHOBHOM CBHMHIIOBOM (DrioTariu, KOHTPOIBHOM
dbiotanm ¥ JIBYX IMEPEYMCTOK CBUHIIOBOTO KOHIIEHTpaTa. [[WHKOBBIM ITHKI
COCTOSUT M3 OCHOBHOW IIMHKOBOM (hJI0TAIMU, JBYX KOHTPOJIBHBIX (PJIOTAIIUM U ABYX
NePEYNCTOK IIMHKOBOTO KOHIIeHTpaTa. [lepen dioramueit mpoBoauaack oo6padboTka
pyasl aspanuedt B TeuyeHue 10 MHUHYT B TNpPHUCYTCTBHHM TMeHOOoOpas3oBatensd. B
OCHOBHYIO CBHUHIIOBYIO (DJIOTAIMIO TOJIaBAIMCh CEPHUCTHIA HATPHM, IIMHKOBBIM
KyIopoC M I[MaHU] HATpUs AJisl JEMPECCUU IIMHKOBBIX MUHEPAJIOB, cOOMpaTenh —
OyTHJIOBBIA KCaHTOTEHAT HaTpusi, NmeHooOpaszoBarens — T-80. B kxoHTponbHYIO
CBUHIIOBYIO (hJIOTallMIO MOJABall COOMpATeNb U BCIIEHUBATENh, B MEPEUUCTKU —
IIUHKOBBIN KYIOPOC W IIMAHU HATPUS JUIsl TOTIOJHUTENBHOM Aenpeccun uHKa. B
OCHOBHYIO IIMHKOBYIO (DJIOTAIMIO TOJABalld PETYIATOP CPEAbI-U3BECTh, IS
co3nanuss pH=10-10,5, MeaHbIi Kymmopoc, KaK aKTHBATOp IIUHKOBBIX MHUHEPAJIOB,
coOuparenb-OyTUIOBBIM ~ KCAaHTOT€HAT HaTpws, IeHooOpa3oBatenb-T-80. B
KOHTPOJIbHBIE IIMHKOBBIE (JIOTAlMM TIOJABAIM aKTHBATOp, coOupaTens W
BCIICHUBATEb, B TEPEUUCTKU-U3BECTh s co3ganus pH=10,5-10,8 u xuakoe
CTEKJIO JUIsl JIETIPECCHU TYCTOM moponabl. B pesynbrare ¢iotanuu MOIydeH
CBUHIIOBBIM KOHIIEHTpAT ¢ coaep:kanrem cBuHua 20,4 % mpu uzpineuenuu 72,6 %
Y LIMHKOBBIN KOHLEHTPAT ¢ cofepkaHueM nuHka 15,5 % npu uzsneuenun 74,98%.

[lo pe3ynpraram aHandu3a BUIHO, YTO PEIKO3EMEIbHBIE 3JEMEHTHI
pacmpeneneHbl Mo MPOAYyKTaM OOOoTalieHusl MPUMEpPHO oauHakoBo. CymMMapHOe
cCollepKaHHe PEIKO3EMENbHBIX DJIEMEHTOB HAOJIOJAeTCsS B CBUHIIOBOM W
LIMHKOBOM KOHIIEHTpaTe. Takxke ObUIM NPOBEAEHBI OMBITHI MO HCCIEIOBAHUIO
pacrpeneneHus: peIKo3eMEeIbHbBIX 3JIEMEHTOB B XBOocTax ¢iotanuu. Cxema
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¢otanuu cocrossia U3 OCHOBHOW MUPUTHOM (PIIOTallMy, KOHTPOJBHOW M JABYX
MEePEYUCTOK TMUPUTHOTO KOHIIEHTpaTa, OCHOBHOW KapOoHaTHON dioTaiuu,
KOHTPOJIbHOM M ABYX MEPEUNCTOK KApOOHATHOTO KOHIIEHTpaTa. B 0CHOBHYIO

MAPUTHYIO (DIIOTAIUIO TOJIaBAIM JKUJIKOE CTEKJIO JJIsl JEMPECCUU MyCTOW MOPOIbI,
OyTWJIOBBIA KCAHTOT€HAT HaTpusi © meHooOpaszoBatens T1-80. dnoramus
npoBoawiack npu pH=5,6-6,0. OcHoBHas kapOoHaTHas (yioTalys NPOBOAUIACEH B
MPUCYTCTBUM KUJKOTO CTEKJIa, OJIEMHOBOW KMCIOTHI W BcneHuBarens T-80. U3
pe3yIabTAaTOB BUHO, YTO HAUOOJbIIEE CYMMapHOE COJEPIKAHUE PEAKO3EMEIbHBIX
AJIEMEHTOB B MPOM3BOJICTBEHHBIX XBOCTaX HAOJIOAAETCS B MUPUTHOU YACTH.

B cymme BO Bcex MUPUTHBIX NPOAYKTax pacupenenenue P390 cocrasiser
12,3 %. B xap6onaTHoMm 1ukie — 7,7 %.

Kommiexconsl Tuna Tpunon b sSBISIIOTCS CENEKTUBHBIMU peareéHTaMH st
P32 u ofpazyer ¢ HUMHU YCTOWYMBBIC KOMIUICKCHBIE HMOHBI M MOJEKYJSPHBIE
COCTMHEHUS.

JI71s1 5TOM 11eM TPOBOAMIIACH OTPAbOTKa CXEMbI 00OTaIeHUs U PEareHTHOTO
pexuMa (QuoTanMM XBOCTOB C HUCHOJb30BaHWeM Tpuiona b u  HOBoOro
komruiekcoHa DAK-AK  (atunm 3-aMUHOKpPOTOHAT) IS KOHIEHTPALMH
pEIKO3EMEIbHBIX DSJIEMEHTOB B TIEHHBIX NpoaykTax Quoramuu. OMBITE TI0
daoramnuu C HCIIOIb30BaHUEM KOMILJIEKCOHOB MTPOBOJIWIINCH Ha
MPOU3BOJCTBEHHBIX XBocTax. (CxeMa (¢oTaluu BKJIOYajia AaruTamuioo  C
KOMIUIEKCOHOM B TeueHun 10 MuHYT, adpanuio ¢ neHooOpazosarernem T-80.
Pacxon tpunona b mensics or 100 no 1500 r/T, pacxon T-80 ObLT MOCTOSHHBIN U
coctanisia 100 1/1.

[Ipu ¢dmotamuu xBoctoB OD cymmapHOe colepkaHHEe PeIKO3eMEeNbHBIX
AJIEMEHTOB B MIEHHOM TIPOIyKTe cocTtaBuio 193,5 r/t.

Pacxon xommiekcona DAK-AK B mpomecce dmotamun xBoctoB Od
coctaBism 500 1/1. Ilpy »TOM HE MNPOUCXOAUT CYIIECTBEHHOTO IOBBIIICHHUS
COJIep KaHMs PEIKO3EMENbHBIX SJIEMEHTOB B IIPOyKTaX 00OTaICHUS.

W3 momyyeHHBIX JaHHBIX CIENYEeT, YTO HaWiydllas KOHIIEHTpaIus
penkozemMenbHbIX dnemMeHToB (193,5 r1/T) B KOHUEHTpate mnpu (IOTAlUH
IIPOM3BOJICTBEHHBIX XBOCTOB HaOM0AaeTcs npu pacxozae tpuiona b 500 r/T.

B uyeTBepTOii Ii1aBe MPEACTABICHBI PE3YJIbTaThl Pa3pabOTKU TEXHOJIOTHH
BBIIIEIAYMBAHUS TTOJIYYEHHOTO KOJUIEKTUBHOTO PEIKO3EMEIbHOIO KOHILIEHTpATa C
UCIIOJIb30BaHUEM TPAJULIMOHHBIX SKCTPArE€HTOB.

BrimenaunBanne penKko3eMENbHBIX METAIOB W3 XBOCTOB  (uIoTanuu
OCYIIECTBIISUIA PACTBOPAMHU CEPHOM KHCIIOTHI pa3audHoi konreHTparuu: 20, 50,
100 t/mm® H,SO,, a takxe pactBopom 50 /v’ H,SO, + 20 /M’ HNOs. Ilpu
KoHIleHTpanuu 20 F/,Z[MS H,SO, mM3MeHsJIoCh COOTHOIIEHHWE TBEPION M KUIKOM
¢a3, IIUTETEHOCTH OMBITOB BaphbUpOBaiach OT 4 710 48 4acos.

[Tpu cepHOKHUCIOTHOM BBIIIEIAYUBAHII XBOCTOB O0OTAIICHUS HAWITYUIITNE
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pe3ysIbTaThl MOMYYeHBl TPH HCIONB30BaHHE pactBopa 100 r/mm° HySO, -
KOHLEHTpalUsl CyMMBbI pPEIKO3eMeNbHbIX MeTauioB » P3M B pacTBOpe mociie
BBIII[CIAYHBaHNs cocTaBmaa 37,81 mr/am°,

TIOBEIICHHE TEMIEPaTypsl B IMpolecce BblnenadnBanms 10 50 °C He
OKa3bIBaCT CYIISCTBEHHOIO BIUAHUSA Ha u3BjacueHue P3M (puc. 2, kpusas 2).

JUist  u3BIEYEHHS PEIKO3EMENbHBIX METaNIOB U3 PpPacTBOPOB  IMOCTE
BbIIIIEJIAYMBAHUS IPOBOIUIIN KATHOHOOOMEHHYIO HKCTPAKIIMIO C UCIIOJIb30BAHUEM
B KauecTBE dKCTpareHTa au-2-3tunrekcuipochopuoit kuciotsl (221 OK).

JUIsi TOBBIIMIEHUS] U3BJICYEHUS PEAKO3EMENbHBIX METAJUIOB MPOBOAMIN
HKCTPAKLMIO U3 PACTBOPOB IOCIIE BBILIEIAUYUBAHMS XBOCTOB (DJIOTAIIMN paCTBOPOM
501“/):[M3 H,SO, + 20 /e HNO3. Pe3ynbrathl SKCIEPUMEHTOB TOKA3bIBAIOT, YTO
HEOJIUM W WTTPUH DKCTPArUPYIOTCS MOJHOCTHbIO, B TO BpeMsl KakK IMpa3eo]iuM
NPAaKTUYECKU He dKcTparupyercs. Cepuid, JaHTaH SKCTPArupyroTcs B HEOONIBIION
CTETIeHH.
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Puc. 2. Bnusaue KOHIIEHTpAIlMU CEPHOM KUCIOTH B pacTBOPE Ha BBINICIIAUNBAHUC
P3M B 3aBucumoctu ot Temueparypsl (1 - 6e3 Harpesa; 2 — npu 50°C).

[IpoBeneHbl OMBITHI 1O OKCTPAKIMH  PEAKO3EMEIBHBIX METAJIOB ¢
uCIoiab30BaHueM cMmecu 3KkctpareHToB Th® + [I20T'®OK. Haubonee Bwicokas
koHteHTparus P3M nmonydena B padguHaTe mocie 3kcTpakiuu cMecbio 50 % Thd
+ 0,25M J120T' @K u3 pactBopa BeimenaunBanus 100 r/n H,SO,mpu O:B = 1:2.

[Tpu 5TOM PKCTpaKIMsI HEOUM U UTTPUMA MPOTEKAET JOCTATOYHO YCIICIIHO,

B TO BpeMsI KaK MPa3eoIuM dKCTPArUPYIOTCS B MEHBIIIEH CTETICHH.

Hcnonp30BaH OCaaUTENbHBIA METOJ] BBIJCICHUS PEIKO3EMETbHBIX METAIIOB
npu Hewrpanuzanuu amvmuakom NH,OH monnepxuBanmu 3Hauenne pH pactBopa
Ha ypoBHE 6-8, Ipy KOTOPOM OcCakaaeTcsi OCHOBHas 4acTh P30.

N3 Tabnuiel 3. BUAHO, YTO JYYIIWE PE3YIBTATHI MOTYYEHBI TIPH OCAKICHUU
P32 w3 pacTBOpoB BHINEHaunBaHug XBOCTOB (purotammm 100 F/I[M3 H,SO, —
0CaJIOK cojiepKuT 564,7 /T okcugos P3D.

13



Tabnuna 3 - XuMuueckuid coctaB ocajqkoB P39 u3 pacTBOpoB mocie
BBIIIETaUHBAHUS

No HaumeHnoBanue Conepxxanue oxcunioB P39, v/t
IPOayKTa La,O3 | Ce,O | Pr,O3 | Nd,O | Y205 | P39
3 3

1 | Ocamox w3 paCTBop% 37,0 |181,8| 64 37,4 | 46,0 | 308,6
Beienad. 20 /oM

H»SO,4

) Ocamok  u3 PaCTBOP% 454 1176,0| 12,6 | 53,2 |239,2 | 526,4
Beiierad. S50 /oM

H»SO,4

3 |Ocamox w3 pacTBOPA | gn5 | 1320| 23.4 | 728 |256,0 | 564,7
Beimiesrayd. 100  r/am

H,SO,4

HccnenoBanbl  mpoliecchl  pacTBOPEHHMS  Ocajka  THJIPOKCHUIOB B
C1a0OKOHIEHTPUPOBAHHON a30THOW KHCJIOTE M JaJbHEHIEro OCaXIACHHUS
PEIKO3EMETbHBIX METAVIOB M3 IMOJYyYCHHBIX a30THOKHCIIBIX PACTBOPOB B BHUJIE
OKCaJlaToB IaBesieBoi kucnoTou. Ilocne mpokanuBaHus ocajka OKCaJaTOB IMOTY
YEHHBIA KOHIIGHTPAT CoAepkHuT 12,2 % peaKo3eMesbHbIX METaIOB (pHc. 3).

14 12,2
. 12
X
< 10
= g
<
4

é ° 2,3 = 22
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La203 Ce203 Pr203 Nd203 Y203 SP33
Oxcugpl P35

Puc.3. luarpammMa XuMHUYECKOTO COCTaBa KOHIIEHTPATa PEIKO3E€MEIbHBIX
AJIEMEHTOB.

Ha ocHOBaHWM TIPOBENECHHBIX HCCIAEAOBAHUN MO pa3pabOTKE TEXHOJIOTHH
MOJIYYEHUS  PEIKO3EMENIbHBIX  KOHLEHTPATOB W3  XBOCTOB  MpeiJiaraercs
TEXHOJIOTHYECKAsI CXeMa MepepadoTKH XBOCTOB oborarieHus (puc 4).

st u3Bneuenuss P35 Obuti MCTIONB30BaHBI Pa3iuuHble MeTOABI ((proTarus,
BBIIEIAYMBAHUSI, METOJI MHOIOKPATHOTO OCaXACHUS, SKCTPAKIUSA U Jp.), a TAaKKe
MOMUMO TPATUIIMOHHBIX PEAreHTOB OBUTA MPUMEHEHBI JOPOTHE KOMIUIEKCOHBI.
[ToaTomy s ynpoienus: cxemsl noiaydeHus P30 npoBeneH sKkCTpakMOHHbIE
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XBOCTBI 000TAICHHS 100r/TH2S04

—

25%NH,0H
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KEK

v
OC&HOK CYMMBI THAPOKCHUIOB !!!H
P-pNHO;

«~

v

MartouHBbli pacTBOp

PactBopenmne ocanka P39

HzCz O4H.IaB.K

«

Ocaxnenne okcaaaTtos P39

’ pacTBop | ‘ Ocanok okcanaros P33 \

l

Oxcuapl P30

Puc. 4. Ilpennaraemasi TEXHOJIOTHYECKAsI CXEMa MOTydeHusl KoHUeHTpaTta P30 u3
XBOCTOB.
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OTBITHl C WCIIOJIb30BAHUEM JCMIEBBIX JKCTPAareHTOB — BBICHIMX KapOOHOBBIX
KuciaotT(puc. 5).

bbuin uccnenoBaHbl 3KCTPAarupyeMOCTh MEIAloIMX A BelaeneHuss P33
HMOHOB Jkeje3a, amtoMuHug. C 3TOH 1enbl0 OBUIM NPUTOTOBIEHBI PACTBOPHI
Fex(S04)3, Aly(SO4)3 C koHIleHTpalueli MOHOB Fe u Al * 0,015M u 0,07M
COOTBETCTBEHHO.

B kaudecTBe 3KCTpareHTa MCIHOJIb30BAIN OJIEMHOBYIO U HAPTEHOBYIO KUCIOTY
B KE€POCHHE. DKCTpaKLMs MPOBOJUIACH B JIAOOPATOPHOM 3KCTPAKTOPE B TECUECHHE
30 MuHYT npu nocTOAHHON Temnepatype 25 C.

Ha ocHOBaHuM  TEpMOJMHAMUYECKUX  PACUYETOB  IOCTPOEHBI  PSI/IbI
AKCTParupyeMocTH sl HEKOTOpbix P33, xene3a v amOMHUHHUS TPU SKCTPAKIUU
pacTBOpaMu OJICMHOBOM 1 HaTEHOBBIX KUCIOT (Tabiauna 4).

Tabnuma 4 - Psix akcTparupyeMoCcTy KaTHOHOB METAJUIOB TIPU DKCTPAKIIUU
pacTBOpaMu OJICMHOBOW U HaTEHOBOM KUCIIOTHI XBOCTOB (hJIOTAIIUU

Karuon AP [La® [ Y® [Fe® [Nd® [ce™ [Pr¥ | Dkerp
aI'CHT.
AG® e, -13,1 |-17,2 | -23,6 | -26,5 |-28,2 |-29,7 [-30,2 | Omnenn
kJ>K/MOJIb
oBasl.
D npu 94 |47 |[156 [191 |392 [723 |924 |, ..,
pH=5,0 u
CaKCTp. = O,SM
AG o, -16,2 |-9,3 |-21,4 |-27,2 |-17,7 |-19,4 |-20,1 |Hadre
kJ>K/MOJTb
HOBas
D npu 242 [11,2 [640 [781 |65 384 292 |, g
pH=5,0 u
CaKCTp. = O,SM

[To mannapiM Tabmuibl (4) 3HaYeHue >Heprui [ mOOca xene3a, alOMUHUS U
P35 paznuuarorcs, T.€. TEPMOJMHAMHUYECKH BO3MOXKHO pa3JeleHHE ATUX
2JICMECHTOB.

OCHOBBIBasICh Ha IKCIEPUMEHTAJIbHBIC JAHHBIE MOXKHO OTAEIUTb P33 oT
MIPUMECHBIX 3JIEMEHTOB HMCIIOJB3Yys MPOILECC DKCTPAKIIUU PACTBOPAMHU OJICUHOBOM
1 HaQTCHOBOM KHCIIOT B pa30aBUTEsIC KEPOCHHE.
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PacTBop mocne BeIIeICHUS IIUPKOHUS U YAAJTICHUS
CBUHIIA, IIUHKA

!

Fe¥, AI¥, P3M

}

Okcrpakius pH = 4,0 OnenHoBas KUCIIOTA,
0,5M
4 cryneHu
Padunar AI*, P3M Okerpakt Fe**
Okcrpakius pH = 4,5 OnenHoBas KUCIIOTA,
0,5M
4 crymneHu
Papumar AI*, Pr¥, La*" Y** Okerpakr  Ce**, Nd**
Okcrpakiusa pH = 5,0 OnenHoOBas KUCIIOTA,
< 05M
3 crymeHu
Akerpakr Y, Prét Pajunar AI**, La*
Okcrpakius pH = 5,5 Hadrenonas
¢ kucnora, 0,5 M
4 cTtyneHun
kcrpakr La® Padunar Al**

Puc.5. [IlpuHnummnuanbHas TEXHOJIOTHUYECKass CXeMa JSKCTPAKIIMOHHOTO
paszieseHus JKeje3a, aJlOMUHHUS M HEKOTOphIX P30 ¢ mpumeHeHHeM pacTBOpPOB
OJICHHOBOW M Ha(TCHOBBIX KHCJIOT B KEPOCHMHE NIPH OTHOIICHHUH 00BeMOB (a3
(opranmnueckoro u BojgHoro) O:B = 1:8 Ha kax10# cTaguu.
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BbIBO/bI

1. TlpoBeneH MONYKOJWYECTBEHHBIM PEHTIeHO(A30BbIM aHAIM3 METOIOM
MOPOIIKA U INKTPOHHO-MUKPOCKOIIMYECKUE UCCIEOBAHUS, PEHIC€HOCTIEKTPAIbHbBIN
aHaJdu3 W PacTpoBasl DJIEKTPOHHAsT MHKPOCKOMNHUS, YCTAHOBJICHO W3MEHEHUS
MHUHEPAJIOTUYECKOTO  COCTaBa  OTJIMYAIOUIMHCS  OT  paHee  IPOBEIACHHBIX
MUHEPAJIOTUYECKUX  HUCCIeAOBaHUN. PeHTreHo(payopecleHTHBIM UM aTOMHO-
AMUCCHOHHBIM aHAJIM30M YCTAaHOBJIEH XMMUUYECKUI COCTaB MPoo.

ITo rpanynomerpudeckoMy coctaBy 80-90% TeXHOTEHHOMU Pybl COACPIKUTCS B
kiacce -0,8+0,045MM, pacmpenelieHue CyMMbl PEIKO3EMEIbHBIX METALUIOB IO
KjlaccaM KpPYNMHOCTH B OCHOBHOM paBHoMepHoe. HalOmromaercs HeOoJibiias
AKKyMYJISIIIUSL PEJIKO3EMEIbHBIX METAJIOB B Kiaccax meHee -0,01 MM, 4TO rOBOpUT
00 OYeHbh TOHKOW BKPAIICHHOCTU MUHEPAJIOB, HECYIIUX PEIKUE METAJIbI.

2. MUccnenoBanbl TpaBUTAllMOHHAs, (IOTAallMOHHAsT 00OraTUMOCTh M
MarHuTHbIE CBOMCTBAa M3y4aeMbiX MpoO. BriOpaHbl onTHMalbHBIC MapamMeTPhI
MAarHuTHOM cemnapanuu s pasaeneHus P390 ot apyrux munHepanoB. Ha ocHoBe
IIPOBEICHHBIX UCCIICIOBAHUN pa3paboTaHa oNTHUMaIbHas cXeMa 00OTaIleHUS.

3. Pazpaborana TexHOJOTHS TPaBUTAIMOHHO-MAarHUTHOTO OOOTAIICHHUS.
OnHocTaauanbHOE OOOTaleHne Ha KOHIICHTPAIIMOHHOM CTOJIE, 1a€T BO3MOXKHOCTh
U3BJICYb IUPKOHWUNA Ha 72,63%, Bombdpam Ha 98,73%, Huobuit 34,68%
KontponbsHass rpaBuTaiius TPOMIPOAYKTOB M xBocToB Ha Ilb yBenuuuBaer
COJep)KaHMs ITUPKOHUS 7pa3, HUOOWs Spa3. [lpm nepBuyHONW  MarHUTHOMU
cernapalyy rpaBUTAIMOHHOTO KOHIIEHTpATa MOJIy4aeM KOJUIEKTUBHBIN KOHIIEHTPAT
conepxkannem 2,558% uupkonust u cymmbl P39 0,579%. MarnuTtHas cenapauus
KOJUIEKTUBHOTO KOHIIEHTpaTa npu HamnpsbkeHHoctn 1,4Tn pasmenser P30 B
MarHuTHy0 ¢pakuuto coaepxkanuem 0,924%, NHUPKOHMI B HEMAarHUTHYIO
dpaxiuto conepxkanuem 4,012%.

4. TlpoBeneHbl pabOTHI IO OTPAOOTKE TEXHOJIOTHUYECKUX CXEM M peareHTHBIX
pexxumoB (rotaruu. [lomydeH CBUHIIOBBIA KOHIIEHTPAT C COJIEPKAHHEM CBHUHIIA
20,4 % w UMHKOBBIM KOHILIEHTpAT C cojepxanueM nuHka 15,5 %. HccnemoBaHo
pacnpeneneHue PeaKO3eMENbHBIX JJIEMEHTOB 10 MPOAYKTaM O0OOTalleHHs
CBUHIIOBOM W IIMHKOBOW (yotanuu. PeakozemenbHbIE AIEMEHTHI pacIpeeicHbI
0 TOpoAyKTamM oOoramieHuss NPUMEPHO OAMHAKOBO. boiblnmas  4YacTh
PEAKO3EMENBHBIX AJIEMEHTOB COJEPKUTCS B XBOCTaX (DIIOTAIIMOHHOTO O0OTaIEHHUS
87-95%. IlpoBenena orpaboTka oOOramieHus ¥ peareHTHOro pexuma (IoTaluu
XBOCTOB € HcnoJib3oBaHueM Tpuiiona b u HoBoro komiuiekcona DAK-AK (atun 3-
aMUHOKPOTOHAT) JUIsl KOHIeHTparuu P30 B meHHbIX mpoaykTax diotamuu. [Ipu
¢doTanuy Mpor3BOACTBEHHBIX XBOCTOB C HCTOJIb30BaHueM Tpuinona b cymmaphoe
coxepkanne P33 cocraBmio 193,5 r/T.

5. IIpoananu3upoBaHbl  TEPMOJUHAMUYECKHE  CBOMCTBA  HM3BECTHBIX
pacTBOpUTEIEH HAa OCHOBE COMOCTABIEHUS UX PEAKIMOHHON CHOCOOHOCTHU MpHU
KOMHATHOM TeMmmepaType C HCIOJIb30BaHUEM MPOTrpaMMHOr0 obOecredyeHust
«Outokumpuy.
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Bri0pan 3 pexkTuBHBIA pacCTBOPUTENb- CEpHasi KUCIOTa. BbIOpaHbl onTHUMallbHbIE
napamMeTpbl  BbIIIETAYMBAHUA pPAaCTBOPOM CEpHOM KuciaoTel. Mcmonb3oBaH
OCAIUTEIbHBIM ~ METOJA  BBIJACJICHHUS  PEIKO3EMENIbHBIX  METaNIOB  IpH
HEUTpaln3alui pacTBOPOM TMAPOKCHAA aMMOHMS, C aJbHEHIIINM PacTBOPEHUEM
U IIEpEOCaXJACHUEM IIaBeseBOM Kucinorou. Ilocne mpokanuBaHus oOcalaka
OKCaJIaTOB TMOJIYYEHHBI KOHILIEHTpAT colepkuT 12,2 % penxo3eMelbHbIX
MeTaJIJIOB (B mepecyeTe Ha oKcuabl P3D).

6. IlpoBeneHbl OMNBITBI MO SKCTPAKUUU PEIKO3EMENbHBIX 3JEMEHTOB C
MPUMEHEHUEM  DKCTPAr€HTOB  BBICIIMX KApOOHOBBIX  KHUCIOT(OJEMHOBAs U
HadTeHoBass KucCIOTHI). B mporecce skctpakuuu pactBopom 0,5M  onenHoBOM
kucnotel npu pH=4,0 B ueTbIpe CTyNeHH U3BJICUEHHUE XKele3a cocTaBisieT 98%, npu
pH=4,5 crenenu wu3BiIeueHuss uepus U Heoauma coctaBiasier 91% u 93%
coorBeTcTBeHHO. 0,5M pactBopoM osienHOBOM KucaoTrel npu pH=5,0 crenenu
U3BJICYEHUS] UTTpUs W Tmpazeoauma coctasisier 90% u 96% COOTBETCTBEHHO,
[Ipouecc sxcTpakuuu gantaHa Beaer B 4 crynenu 0,5 M_pactBopoM HadTEHOBBIX
kucyoT npu pH=5,5, npu 3ToM u3BnedyeHue naHTana cocrasiseT 93 %.

[Ipennoxkena  OpUHIMOMAIBHAS ~ TEXHOJOTMYECKAass  CXema  OTHAeJeHUs
PEAKO3EMENBHBIX JIEMEHTOB M UTTPHsI OT COIMYTCTBYIOIIUX 3JIEMEHTOB( >KeJes3a,
AIIOMUHUS ). TIPU KOMIUIEKCHOM nepepaboTKe peKOMETAIBHOTO ChIPbS.
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25.00.13-«I1ajinanyy kengepaum OaiibiTyy» 05.16.02-«Kapa, TycTyy KaHa
ceiipek MeTAIIAPAbIH METAJUIYPrUsICbD» AJMCTUIH OOKHYA TeXHUKA
WINMIEPUHUH KAaHAWAATHI OKYMYWITYYJYK [JapaskacblH ajyy Y4YyH
«AKTy31arsl  0aibITyy4y (paOpMKachIHBIH TAIITAHABUIAPbIHAH CelpeK
MeTA/UIAapAbl 06JIyll aJlyy TEeXHOJOIMSICBIH MIITEN 4YbII'YyY» TeMAaCbIHAATIbI
BaijikesoBa I'yimupa HIakMHOBHAHBIH 1M CCEPTANUSICHIHBIH

KOPYTYHAYCY

Herm3ru ce3mep: OaiibiTyy, Oeyiyn ainyy, axblpaTyy, UYeKMere YeKTYpPYY,
AKCTpaKLMs, Kaiipa UIITETYY, 03r0pyy, KAJKBII YbITYy, METaUIIAp, MUHEPAIIbIK
Kypambl, KOHIEHTPAT, TAlUTaH/Ibl, UIITEI YBITYY.

N3unneenyH oobexkTHCH: AKTy31arel OalibiTyyuy ¢padpuxacsiHbiH Nel sxana No2
TaIITaHIbUIAP/Ibl CAKTATbIYbI.

N3unpeenyn makcatrbl: AKTY3 OailibiTyydy (aOpuKachlHIArsl TallTaHIbLIAPIbI
Kaiipa MIITETYYHYH CEHpEeK >KaHa CeMpeKk Kep AJIeMEeHTTepAu Oenyn ainyyHyH
alKaJBILITHIPBUITaH TEXHOJIOTUSACHIH UIITEI YBITYY.

N3unpeenyn metomaopy: W3mineeHyH SKCIEPUMEHTANIBIK KaHA TEOPHUSIIBIK
mMeTonopy. JlabopaTopusibik kaHa UPHU- Ja0OPATOPHUSIIBIK SKCIEPUMEHTAIIBIK
U3UIA06HY OTKepYy, [MOOCTMH HHEpPrusiChIHBIH MUHUMAIAYY TPUHIUITEPUH
nafaylaHblll  TEOPHSUIBIK ~ M3WIJeeJepay  arkapyy; (QU3HMKaIbIK-XUMUSIIBIK
aHANIM3OOHYH CHEKTPAIIbIK, PEHTIeHO(IyOPECUEeHTTUK, aTOMIYK-9MHUCCUOHIYK
METOJIIOPYH KOJJIOHYY MEHEH MUHEPAIIIIK KypaMbIH U3MII00; ala0UATThIK XKaHa
boHAIYK MaTepHaIapAbl JKAIMBUIIOO0 KaHa aHAIU3/AeT KOPYTYHIYJI0O.

AJIBIHTAH  SKBIABIHTBIKTAP “KaHA aJapIblH JKAHBUIBITBI:  OalbITYydy
(aOpUKaChIHBIH TAIITAHIBUIAPBIHBIH MHHEPAIIBIK KaHa PEHTTEeHAMK (a3abik
Kypambl M3WIJEHTEeH; AKTy31arsl OalbITyydy (aOpHKAChIHBIH TaIlTaHAbLIAP kI
IPaBUTALMSUIBIK OaWbITYYHYH 3aKOH UYEHEMIYYJIYKTOpYy OeNTruiieHTeH; CceHpek
AJIEMEHTTEPANH MarHUTTUK CEMNapalMsIChIHBIH HETH3WHJE alyyHYH ONTHUMAJAYy
napamMeTpu  OCNTWJICHTEH;  JKapaTbUIBIIBI  amMdoTepayy  OOJITroH  sKaHBI
KOMILUIEKCOHAOPAY, TPAAULHMSUIBIK 3KCTpAreHTTEpAN NaijanaHyy MEHEH CeHpek
xep KoHUeHTpaThiH (12,2%) anyyHyH WIMMUNA HETU3TH TEXHOJOTHSCHI TY3YJITOH;
KYKYPTKBIUKBIT JPUTMENEPIEH JKOTOpKY KapOOH KHCIOTAJIaphlH TalJananyy
MEHEH JKCTPaKUUSJIBIK BIKMATAPBIHBIH HETM3WHJIE KOIIO >KYPYY4Yy MeETauIIapiabl
ceilpek Kep DSIEMEHTTEpUHEH O6JyYHYH TEXHOJOTHSUIBIK CXEMachl CYyHYIHI
KbUJIBIHTaH.

Maiinananyy aenraaum: KMCHUUN xana “bopOopmyx Asus Meran3z [pyn”
’KOOTKEPUMIIMTY YEKTEJITeH MEKEMECUHUH AKTYy31arbl 0albITyydy (aObpuKachIHbIH
TAIITAH/IbUIAPBIHBIH TEXHOJIOIMSCHIH UILTEI YbITYy OOIOHYA HPU-Ta00paTOPHUSIIBIK
CBIHOOJIOPJlY ©TKOpYY yOarelHJa M3HWJJA66HYH HETHM3rd WIMMHI JKbIABIHTBIKTAPHI
W J)KY3YHO alllbIPbUITaH.

Koanonyy ob6s1acTsi:

Kyreccaii-Il keH 4blKKaH XK€pHH UIITETYY yOarblHa CYHYIITAITaH TEXHOJIOTUSHbI
’KaHa aJIbIHTaH JKbIMBIHTBIKTAPAbI KOJJAOHCO OOJIOT.
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PE3IOME

pucceprauuu baiikeaoBoit I'ynmupsl IHlakunoBHbl Ha Temy «Pa3zpaborka
TEXHOJIOTHHU M3BJICYCHHUS PeJKUX METAJJIOB M3 XBOCTOB AKTIO3CKOH O®dD» Ha
COMCKAHHME YYEHOM CTeNeHH KAHAMAATA TEeXHUYECKHMX HAyK 10
cnenuagabHocTaM 25.00.13-«O06oramenune mose3nbix uckomaembix» 05.16.02-
«MeTa/sryprusi 4YepHbIX, IBETHBIX U PeIKHUX METALJIOB)

KiroueBble cjioBa: oOoraiieHue, W3BICYCHHE, BBIIIEIAUYMBAHUE, OCAXKICHHE,
OKCTPAKIMs, TmepepaboTka, H3MEHEHHs, QIOTAlMs, METaJUlbl, MHUHEPAIbHBIN
COCTaB, KOHIIGHTPAT, OTXO/Ibl, pa3padoTKa.

Oo6bexT nccaenoBanus. Xsocroxpanunuine Nel u Ne2 Aktro3ckoit OD

Heabto ucciaenoBanus. Pazpadborka KOMOMHUPOBAHHOW TEXHOJOTHH M3BJICUCHUS
PEIKNX M PEAKO3EMENBHBIX DJIEMEHTOB IMPHU TepepadoTKe XBOCTOB AKTIO3CKOMN
o0orarurenbHON QadbpuKH.

Metoapl wucciaenoBaHmii. MeETOIBI TEOPETUYECKUX M IKCIIEPUMEHTAIBHBIX
UCClIeZIOBaHUN. TeopeTHdecKne WCCISI0BaHUSl BBITIOTHSUINCH HCIIOIh30BAHHEM
NpUHIUIIA MUHUME3AIMH dHeprun ['mb0ca. DKcrepruMeHTa bHbIE UCCIICOBAHMS
IPOBOJIMIIMCH B TAOOPATOPHOM M YKPYITHEHO-1a00paTOpHOM dKCTIepuMeHTaxX.. s
AQHAIMTUYECKUX HCCIEAOBAaHUN TPUMEHSIIUCh METOMBl  (PU3UKO-XHUMHUYECKOTO
aHalM3a: CHEKTPANbHBIA, PEHTTCHO(MIYyOPECIeHTHBIH, aTOMHO-IMHCCHOHHBIN.
MuHepalloruueckiii cocTaB HM3y4e€H METOJaMU PEHTreHo(a3zoBOro aHaausa Hu
pacTpoBOM ANEKTPOHHOM MuKpockonuu. [IpoBeraeHsl aHanmu3 U 0000IIEHHE
JUTEPATYPHBIX U (POHIOBBIX MATEPUATIOB.

IlosryyeHHbIe pe3ybTaTbl U MX HOBH3HA. YCTaHOBJIEHBI MUHEPAIOTHYECKUIN
COCTaB JIekKaJbIX XBOCTOB;, YCTAHOBJIEHBI KOJMYECTBEHHbIE 3aKOHOMEPHOCTH
IPAaBUTAIIMOHHON  00OTaTUMOCTH  XBOCTOB  AKTio3ckoit O®;  BBIABICHBI
ONTHUMAJIbHBIE TIApaMETPbl MAarHUTHOW Cemnapaiy , CO3/IaHbl Hay4YHbIE OCHOBBI
KOMOMHUPOBAHHOW TEXHOJIOTHMU TMOJYYEHUS PEIKO3EMENIbHOTO KOHIIEHTpaTa
(12,2%) ¢ wucnonb30oBaHMEM HOBBIX KOMIUIEKCOHOB aM(OTEPHONU MPUPOIBI,
TPAIUIUOHHBIX KCTPAreHTOB, MPEHJIOKEHA TEXHOJOTHYECKas CXeMa OTIEICHUS
PEAKO3EMENBHBIX  JJEMEHTOB  OT  COMYTCTBYIOIIUX  METAIJIOB  METOJO0M
KUJIKOCTHOW SKCTPAKIUHU C HCIOJIb30BAHMEM BBICHIMX KapOOHOBBIX KHCIOT U3
CEPHOKHUCIIBIX PACTBOPOB.

Crenensb ucnojib3oBanusi. OCHOBHBIC HAYYHBIE PE3YyJIbTATHI UCCIIEIOBAHUN OBLTH
peanu3oBaHbl TPW MPOBEICHUHM YKPYIMHEHO-T1a00paTOPHOTO HUCIBITAHUS IO
pa3pabOoTKe TEXHOJIOTUH JIEKAIBIX XBOCTOB AKTIO3CKOM 000TaTUTEIHHOU (hadpuKu
OCOO «lentpan Azus Meran3 I'pyn» u KUMC.

Ob0aacte npumeHenusi. [IpelIOKEHHYI0O TEXHOJOTMIO W IOJYYEHHBIX
pe3yabTaTOB MOKHO IPUMEHSATH U pa3paboTke mectopoxaenus Kyreccaiill.
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RESUME

Baykelova Gulmira Shakinovna's dissertation to the theme " Technology
Development of Rare Metals Extraction from Tails of Aktyuz Concentrating
Factory" for scientific degree competition of Candidate of Technical Sciences on
specialties 25.00.13 - "Mineral processing™ 05.16.02 - "Metallurgy of non-ferrous
and rare metals"

Keywords: enrichment, leaching, extraction, sedimentation, processing,
exploration, modification, flotation , metal, mineral raw, concentrate, tails,
development.

Object of research. Tailing dump No. 1 and No. 2 of Aktyuz Concentrating
Factory.

Research Purpose. — Physical and chemical justification and technical solutions
development for increase of the extraction efficiency of rare and rare-earth
elements by the complex processing of Aktyuz concentrating factory's tails.
Methods of Researches. Methods of experimental and theoretical studies.
Experimental researches were conducted in laboratory and is integrated —
laboratory experiments. Theoretical researches were carried out by use of the
minimization principle of Gibbs energy. Methods of the physical and chemical
analysis were applied to analytical researches: spectral, X-ray fluorescent, nuclear-
emission. The mineralogical structure is studied by methods of the X-ray phase
analysis and raster electronic microscopy. The analysis and generalization of
literary and share materials are carried out.

The received results and their novelty. Distribution regularities of the initial
technogenic mineral raw materials are revealed, the X-ray phase structure of the
concentrating factory's tails is studied, quantitative consistent patterns of a
gravitational concentrating of the Aktyuz concentrating factory's tails are
determined, optimum parameters of magnetic separation of rare elements in the
fields of a high induction are established and analytical dependences of their
extraction on intensity of a magnetic field are received, scientific bases of the
combined technology of receiving a rare-earth concentrate (12,2%) with use of
new complexions of the amphoteric nature traditional extractants are created, the
technological scheme of rare-earth elements office from accompanying metals by
the method of liquid extraction with use of the highest carbonic acids from sulfate
solutions is offered.

Extent of use. The main scientific results of researches were realized carrying out
of the integrated - laboratory research on the technology development of the
Aktyuz Concentrating Factory's stale tails of the Limited Liability Company
"Central Asian Metals Group" and Kyrgyz Institute of Minerals.

Scope. The offered technology and the received results can be applied by
developing the Kutessay Il Deposit
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