AHHOTANUA
K MOHOrpadun
«

(INDUSTRIAL WASTE OF CHEMICAL - METALLURGICAL INDUSTRIES CONTAINING RARE AND RARE
EARTH METALS: METHODS FOR OBTAINING PRIMARY CONCENTRATES)»
INPOMBIIIJIEHHBIE OTXOAbI XUMUKO-METAJLJITYPTHYECKUX ITPOU3BOJACTB, COAEPKAIIUE
PEJKHWE U PEJAKO3EMEJIBHBIE METAJUJIBI: CIIOCOBbBI HOJYYEHHUA NEPBUYHBIX KOHIIEHTPATOB
Aemop: Aiim0eroBa Mnaupa OpasranneBHa

B MoHorpagum paccMOTpeHBI METOAbl IepepabOTKNM TEXHOTEHHBIX OTXOJOB C MLENbI0 H3BJICUCHUS DEAKHX |
pelKO3eMeNIbHBIX METAaJUIOB, BKJIIOYAsl IEPEepadOTKy BaHAIMEBBIX KaTAIM3aTOPOB M MOJIyYEHHE KOHIIEHTPATOB DPEAKHX M
PEAKO3EMENBHBIX METAIIOB U3 Pa3INuHbIX cpell. OnucaHHas TEXHOIOIUS MO3BOJISET YBEIMYUTh U3BIEUCHHE MPOMBIIIIEHHBIX
METaJJIOB B ITEPBUYHBIC TIPOYKTHBHBIE MaTeprasibl. YaCTUYHO 3aTPOHYTHI aKTyalbHBIE BOIIPOCH! YTHIM3ALUH ITPOMBIIUICHHBIX
OTXOJIOB.

ByaymuMm wmxeHepaMm pelKOMETaJbHOM MPOMBIIUIEHHOCTH BaXXHO 00JIajaTh 0a30BBIMH 3HAHUSIMH O METO/ax
MOJIy4EHHUs] PEAKUX M PEeAKO3EMENbHBIX 3JeMEHTOB. B naHHON MoHorpadum mnpencTaBiieH psl HCCICIOBAaHUM MO
BBHIOOPOYHOMY M3BJICUCHHUIO PEIKHX METAIJIOB M3 PA3JIMYHOIO CHIPbS, KOTOPHIE CTPYKTYPHPOBaHBI B TPH dTama: (Gpu3uKo-
XUMUYECKas IOArOTOBKA ChIPbs, U3BJIEUEHHE PEJKUX METAIIIIOB B TEXHOJIOTUYECKUN PaCTBOP U BBIAEIEHUE PEAKUX METAIIOB
13 TEXHOJIOTUYECKHUX PACTBOPOB B MEPBUYHBIC MULIMETAILIIEI.

Copepxanne MoHOrpadguu BKIIOYAaeT JaOOPAaTOPHBIE METOABI HCCIIEIOBAHMS COCTaBa KOMIUJIEKCHBIX pPyd H
TEXHOT'C€HHBIX OTXOJIOB, SIBISIOMINXCS HCTOYHUKAMHU PEIKMX METauI0B. B MOHOTpaduu onrcanbl OCHOBHBIE IIPOMBIIITICHHBIC
U F€HETUYECKHE THUIBI KOMIIJIEKCHBIX Py U TEXHOINE€HHBIX OTXOJ0B, HCIOJb3yEMBIX B MeTaJLTypruu. IIpuBeneHsl OCHOBHBIE
MPUHLOMIIEL O0TOOpa Npod M MeToAbl JIaDOPaTOPHBIX HCCIEAOBAaHUM, IO3BOJSIONINE OMNPENCISITh XUMHUYECKHH H
MUHEpAJOTUYECKHH COCTaB pyJH, a Takke HUX TEXHOJIorMueckue cBoiicTBa. IIpencraBieHbl METONBI MCCIEIOBaHHUS
PEAKOMETaUIMYECKUX U NMOTMMETAININYECKUX MAaTEPUAIOB, YTO MO3BOJISIET AAaTh IPOMBIIIIEHHYIO OLIEHKY pYyAE.

[Tpu mpoBeneHnn 1aOOPaTOPHBIX HCCIEJOBAHMH, OCHOBBIBASCH Ha pa3pabOTaHHBIX TEXHOJOTHSIX H3BJICUCHUS
PEIOKHUX U PEJKO3EMENIBHBIX METAIOB, HHXKEHEPHI U CTYACHTBI TEXHUYECKUX CHENUAaIbHOCTEN NOIy4aloT NPEACTABICHUE O
COBPEMEHHOM YPOBHE TEXHOJOrMi. B 4acTHOCTH, M3ydYeHHE XUMHUYECKOIO COCTaBa ChIPbs MPEAIOJIAaraeT 3HAKOMCTBO C
MPUHOXTIAMH pabOTBl W yYCTPOMCTBOM COBPEMEHHOTO OOOpYIOBaHHS, TaKOrO KaK Macc-CIEKTPOMETp C HHIYKTHBHO-
cBs3anHOM mia3smoil VARIAN-820MS, ckanupyoowmuil pacTpoBblil 31€KTpOHHBIA Mukpockon JSM-6490LV u nBymydeBoi
cnexkrpodoromerp Cary-50 Scan. BeimonaHenne Takux paboT ITO3BOJISIET MOJIOABIM CIIEIIHAIINCTAM U CTyIEHTaM TEXHUYECKUX
HaIpaBJICHUH TO3HAKOMHUTHCS C aKTYaJIbHBIMH 3a/1a4aMH THIPOMETAIIIYPTHH Ha COBPEMEHHOM JTare pa3BUTHI XUMHUYECKOH
MPOMBIIUIEHHOCTH.

B paboTe paccMOTpeHBI OTXOABl XMMHUKO-METAJUIyprUYeCKOW MPOMBIIUIEHHOCTH, BKI04Yast GochOpHBIE OTXOMIbI
(pochomnam u docdorunc), oTrBagbHbIE KEKM W IBUIb CBHHIIOBOTO IPOW3BOJICTBA, BCKPBIIIHBIC IMTOPOABI YTOJIBHBIX
MECTOPOKACHHH, 30J01UTIakoBble 0TX0/6I TOLl, OoTBajIbHBIE ITyJBIIBI XBOCTOXPAHMUIIHIL MTOJIMMETAIIINYECKOT0 KOMOMHATa
AO «AunonanumeTamn, a TakXKe ypaHOBBIE PACTBOPHI TOA36MHOT'0 BhIIIeIadMBaHus (MaTOYHUKN copOuun). [To pedynbratam
(PM3UKO-XMMHUYECKOTO aHajn3a OOpa3loB BHIBICHO HHU3KOE COACPXKAHME DPEIKHX M PEAKO3EMENBHBIX METaJUIOB, 3a
HCKJIFOUEHHEM TIbIIEH CBHHIIOBOI'O IMPOU3BOJCTBA M YPAHOBBIX PAaCTBOPOB, € COACPKAHUE PEAKUX METALIOB OKa3aloCh
BhIIE. B cBsi3u ¢ 3TUM Oblja M3ydeHa BO3MOXKHOCTHh MPUMEHEHHUS! OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX I1apaMEeTPOB IS
peHMs, KaAMHUs U JIpYTUX 3JIEMEHTOB Ha nuarpammax ITypOe, 94To 000CHOBAIO HCIIONB30BAHUE OKUCIUTENICH I PEHUS U
KaaMusl. BbUIO yCTaHOBIEHO, YTO MOHHOE COCTOSIHHE PEAKO3EMEIbHBIX METANIOB B 3THX OTXO0JAaX HAaXOJIUTCA B BBICHIUX
CTENEeHX OKHCIICHHS, TOITOMY MX JJOTIOIHUTEIBHOE OKHCIICHHE He TpeOyeTcsl. DTO MO3BOJIMIIO0 PEKOMEHI0BATh IIPUMEHEHHE
MapraHieBOro OKACIUTENS A psAga APYTUX METaJUIOB C IIUPOKUM AUANa30HOM CTEIEHEH OKUCICHUS.

Omnpenenenbl GpU3NKO-XUMHYECKHE CBOICTBAa MapraHIEeBOr0 KOHIEHTpaTa, (hocdorurca M MbUICH CBHHIOBOTO
MIPOM3BOJCTBA. V3yueHHe peaKux METa/UIOB B YpPaHOBBIX pacTBOpax OyJeT NpOoJOJDKeHO Ha 3tamax 4-5 mpoekra. B
HACTOAIIEe BPEeMs HUCCIENYIOTCS (PU3MKO-XMMHYECKHE CBOMCTBA PAcTBOPOB JJISI M3BJICUCHHUS PEAKHX M PEIKO3EMEIbHBIX
MeTayioB. IIbuIM CBMHIIOBOTO MPOM3BOJCTBA OBUIM MPOAHAIM3MPOBAHBI Ha JIEMEHTHBIH M (a3oBBIH COCTaB, IMOCIE YEro
MPOBEAECHBI IPOLIECCHI BBIIEIAYMBAHUS PEAKUX METAIIOB. OnpeaenaeHsl ONTUMAaIbHbIE TapaMETPHI BEIIEIaUMBaHUs, TAKHE
Kak TeMIIepaTypHbIi pe)XUM, COOTHOIICHNE TBEPIOH M JKUAKOH (ha3, KOHIIEHTPAIUS BBIIIEIAYHBAIOIIEI0 PACTBOPA U PACXOM
okuciuTeNs (Inokcuaa Mapranna). ONTUMaabHBIC YCIIOBUS BBIIIEIaUYNBaHUS arJIONbUICH ¢ MapraHIEBbIM KOHIIEHTPATOM B
pacTBOpax cepHOW KHCIOTHL: 15% MapranuneBoro KOHIIEHTpaTa 10 Macce, KOHIEHTpalusi cepHoil kucioTsl 1,0 Mois/am?,
K:T=3:1, remneparypa 80 °C, nmpogomxurensHocTs 1 yac. B atux ycnmosusix B pactBop msBiekaercs 91% penus, 90%
kaamus, 92% nnHaKa 1 96% Maprasima.

B pasmene QU3MKO-XMMHYECKOTO aHAJN3a CBHIPbS PACCMOTPEHO TEKYIee pa3BHTHE Macc-CIEKTPOMETPHH, YTO
CcO37aeT YCIOBHS ISl TOAJEPKKH HAyYKOEMKOTO IIPOM3BOJICTBA, pa3pabOTKM W CO3JaHHUS HOBBIX TEXHOJIOTHH H
obopynoBanus. KaszaxcraH, NpuIepXUBasCh WHHOBAIMOHHOTO IIyTH Ppa3BUTHs, HYXJIaeTcs B pa3BUTOH Macc-
CIeKTpoMeTpHuecKoil nHppacTpyKkType. B cooTBeTCTBHM € 3THM OBlIa pa3paboTaHa METOAMKA aHATIN3a TBEPJBIX M KUIAKUX
po0 peaKnX M peIKO3eMEIbHBIX METAILIOB.

OcHOBHOH BKJIaJ] B 00111ee coJiepkaHue peako3eMenbHbx MetamioB (P3M) natot La (13-18%), Ce (38-44%) u Nd
(18-19%), uto cocraBusier 10 81% oT mx 00mIeTO coAepkKaHUi. DTH HMPOMOPIUH COXPAHSIOTCS JUIsl BCEX MCCIEIOBAHHBIX
YPaHOBBIX MECTOPOXKACHHI, UTO O3BOJISIET TOBOPUTH O CX0KECTH UX MUKPOAIEMEHTHOrO cocTaBa o P3M.

Hawnboiee mepceKTUBHBIMH TSI U3BICUCHUS peHUs U P3M sBisttoTcst Mmectopoxacans Axaana, Keanana u [1B-19.



W3yuen meton ussieueHus P3M ¢ ucnosib3oBaHuEM MpeBAPUTEIBLHOTO CEJIEKTUBHOTO OcaxkaeHus xkeines3a npu pH=3,8, a
3aTeM coBMeCTHOro ocaxaeHus P3M u amomunus npu pH=9,5. IIpu noseimenun pH no 3,8 xene3o ocaxxnaercs 10 CAEAOB,
a coJep:KaHMe AJOMUHHSA CHUXAEeTCA B 1Ba pas3a. IIpu manpHedmem ysenunueHun pH no 9,5 amoMuumil ocaxjnaercs
MTOJTHOCTEIO, a cogepkanne P3M B pacTtBope ymeHsImmaetcs Ha 90-97%, 9T0 03BOISET MONYYUTh KOJIJICKTHBHBIA KOHIICHTPAT
¢ 2,5-3,5% cymmsr P3M.

ITpoBenensl 1abopaTopHBIE Hccea0BaHus 110 U3BIedeHnio P3M u3 orpaboTanHoro pactBopa Mmecropoxaenus 11B-
19, B xotopom koHueHtpamus P3M coctaBuser 30 mr/mm3, xeme3a — 0,33-1,0 r/am3, amromuaus — 0,6 r/mm®. MeTtomom
coBMecTHOTO ocaxaeHus P3M wu xenesza HelTpanuzanueidt pactBopa 1o pH=9 Obln moiydeH KOJUIEKTHBHBINH KOHIIEHTpAT,
conepxxamuii 1,5-2,5% cymmer P3M.

BrINoJIHEHBI UCCIIEN0BAHUS 110 OUUCTKE OCHOBHOI'O KOMIIOHEHTAa OT IPUMECEH METAJIOB, B YACTHOCTH, XKeje3a U
amromMuHusL. [IpenBapuTenbHBIH KOHIIGHTPAT peKo3eMeNbHBIX MeTauioB (P3M) MoxHO momyuuTs ¢ u3BiaedeHueM 93-99% B
0CaJ0K T'HJPOOKHCEN ITyTEM CEJIEKTUBHOIO OCaKJIeHud. I 5TOr0 Ha IMEPBOM AHTale MPOBOAUTCS OTIAEIEHHE T'HIPOOKHUCH
xkenes3a npu pH 1o 4,0, a 3ateM coocaxnenue rugpookuceit P3M ¢ rugpookucsio antomunus npu pH=7. [Ipu gansHeiimem
yBenuueHun pH npoucxoguT ocaxJeHHe TUAPOOKUCH MAarHus, 4TO HEXeNaTelIbHO, MOCKOJIbKY OHO HPHUBOAMT K
paszbaBieHHI0O KOHIEHTpaTa W mpenstcTByeT pactBopeHuio AI(OH)3 B NaOH wu3-3a ob6paszoBanuss Mg(AlO2)2. Jlns
nosrydeHusi 6osnee Ooraroro kKoHueHtpara P3M MokeT OBITh IPUMEHEHO IEpEeOocaXkJeHHE OKCAJATOB MJIM THIPAaTOB U3
a30THOKHCJIOTO pacTBOpa.

PaccmoTpens! ABa BapHaHTa TEXHOJIOTHYECKOW CXeMBbI OJIYUYEHHS PeK03eMeNbHbIX neMeHToB (P39):

1. IlepBslii BapuaHT HOpeAyCMaTpuUBaeT HEUTPANU3alUI0 MCXOAHOTO pPAcCTBOpPa aMMHAKOM, IMPH KOTOpPOH
COOCAXJECHUE alIOMHUHHS MHUHUMHU3HpyeTcs. B xonme HeWrpanusanuu B auamnasone pH=3,5-5,0 mpoBoauTcs KOHTPOJIb
KOHIIEHTpAlMu amoMuHUS U cyMMbl P3M, nocruras makcumansHoro ocaxaeHus AI(OH)3 (mo 90%) n MuHMMaIbHOTO
ocaxxaenust Ln(OH)3 (no 10%). ITocie ynanenus ocaaka rugparoB Fe(OH)3 u AI(OH)3 u3 pacTBopa MOXXHO HPUCTYNHTH K
M3BJICUCHHIO JAHTAHOUIOB ITyTeM OcaxacHUs pocdaToB TaHTAaHOUIOB ¢ nodaBieHueM Na3PO4 wimm nosenernem pH mo 7,5.
[Momyuennsie ocanku Al(OH)3Ln(OH)3 uru AIPO4L.nPO4 3atem obpabartsiBatoT pactBopoM NaOH (10%) s monydenus
MEPBUYHOTO KOHIIEHTpaTa P33, KOTOPHI pacTBOPSIOT B CEPHOM KUCIOTE U OCAXKAAIOT I[ABEJIEBON KHCIOTON AJI BBIACIICHHUS
Ln2(C204)3 6e3 npumeceii.

2. Bropoill BapuaHT OpUEHTUPOBAH HA PaCTBOPHI YPAHOBOU MPOMBIIUIEHHOCTH, KOTOPBIE IEPEMEIINBAIOTCS B YAHAX
¢ ammuayHoi Bonoil. [TonnepxuBaeTcst HenmpephIBHAs Mojada aMMuavynoit Boasl o 'OCT 9-92, 10/21,5/31,5 co ckopocThio
10 n/mun/M® no noctmxenus pH 5,0. 3arem pacTBop GMIBTpYyeTCs, M OCAIOK T'MIPATOB XKeJle3a HalpaBiIsieTcsl B XBOCTOBOU
otBaJ1. OUNIICHHBII pacTBOpP CHOBA ITO/IAETCS Ha MEepeMellnBaHne ¢ aMMuakoM a0 pH=7,5, 4ro no3Bossier ocaguts 10 99%
cymmbl P3M B Buze runpooxuceii. [lonydennas cycrieHsus GuiabTpyercs, a 0CaJoK pacTBOPSIETCS B 7 JI CEPHOI KUCIIOTHI Ha
M® ocamka mpu pH=2,0-2,5 ¢ pasorpeBoMm pacTtBopa. Jlamee mpu OBICTPOM OXJIAXKICHUU OCAXKTAIOTCS ATFOMOKAIHEBBIC
kBac1bl. OCBETICHHBII PacTBOP NMEPEMEIINBACTCS ¢ aMMHAKOM MJIM €KUM HaTPHEM JUIS TTOJIy4eHUs THAPATHEIX Gpopm P3M,
mub0 C OKcajJaTOM aMMOHHUSI WIH Cyinb(haToM HATpHUA JUIS OCAXICHHS OKcajaToB WIM JBOWHBIX cyibpatoB P3M.
[Momyuennsie conn P3M nepepabaTbIBaloTCsi METOAOM TEPMHUYECKOTO PA3IIOKEHUS /ISl OJIYUYCHHS OKHCIIOB JIAHTAHOUIOB.

Ot MeToAbsl MO3BOJIAIOT 3()(EKTHBHO OTIENATH NMPUMECH M I0JydaTh BHICOKOKAYECTBEHHBIC KOHIIEHTPATHI
PEAKO3EMENIbHBIX METAJIIIOB, YTO CIIOCOOCTBYET AajbHEHIIEeMy pa3BUTHIO TEXHOIOTHIA nepepadoTku P3M.

MoHorpadust agpecoBaHa MHXEHEPHO-TEXHHYECKHM M HAay4YHBIM CIIEIUAIMCTaM, pabOTalonMM B OONACTH TEOpUH H
MIPAaKTHUKH METALTYyPrHYeCKUX IPOIIECCOB M T'EOAKOJIOTHH, a TaKXKe INMepepaboTKM TEXHOTECHHBIX OTX0J0B. OHa MOXET OBITH
MOJIE3HA CTYACHTaM, MarUCTPaHTaM U JOKTOPAaHTaM TEXHWYECKHX BY30B IO HalpaBlIeHHUAM «l'eodkonorusy, «Meramayprus» u
«XuMHYecKas TEXHOIOTHS.



Review
on the monograph of Aimbetova I.O. "Industrial waste of chemical - metallurgical
industries containing rare and rare earth metals: methods of obtaining primary
concentrates"

The enterprises of the mining and metallurgical industry in Kazakhstan are
distinguished by a variety of processed raw materials, the complexity and multistage
of production processes cause a huge release of technological solutions and dumps,
an increased degree of their pollution with ecotoxicants. In this regard, technological
solutions and dumps of metallurgical and chemical enterprises, quarry, mine and
mine solutions are multicomponent technogenic sources of rare and rare-earth raw
materials, their complex processing, respectively, will ensure the profitability of any
production. Among the variety of technologies for the production of rare and rare-
earth metals, it is possible to single out methods for the production of metals by
cementation from technological solutions of industry as a promising direction, one
of which was developed and presented in the monograph by Aimbetova I.O. on the
topic: "Industrial waste of chemical - metallurgical industries, containing rare and
rare earth metals: methods of obtaining primary concentrates." The authors have
developed a number of methods for separating the investigated metals from
accompanying impurities; in the end, concentrates of rare and rare-earth metals have
been obtained. In this regard, the developed technology for the production of
lanthanide compounds will make it possible to transfer off-balance natural and
technogenic raw materials into the active balance.

Briefly about the structure of the study under review: Chapter 1 bears the title:
"Analysis of the condition of technogenic formations and their impact on the
environment." It presents the scientific results achieved by domestic and foreign
researchers in the field of processing secondary raw materials to obtain rare and rare
earth metals, the main scientific and technical solutions to the issues of utilization of
technogenic raw materials are traced. The results of the material and mineralogical
composition of the investigated materials, methods of physical and chemical
analysis of rare earth metals, methods of obtaining a primary collective concentrate,
etc. are presented.

In the second chapter, methods of extracting vanadium oxide from industrial
waste are presented. Namely, from spent vanadium catalysts. This technology is
currently used by LLP «Balausa", where the author of the monograph worked as the
head of the chemical-technological laboratory, and supervised the technological
processes at the factory.

The third chapter presents the main types of industrial wastes containing rare
and rare earth metals, methods of obtaining and methods of purifying metal
concentrates from associated impurities to obtain a final concentrate. The study of
which is justified by the necessity, since the attempts of many researchers to
repeatedly involve in the processing of unconventional raw materials over the past
century have been unsuccessful.



The fourth chapter of the monograph presents the developed technological
regulations and the results of pilot tests of the developed method for obtaining rare
and rare earth metals, which is of scientific and practical importance for the
development of technogenic deposits, which in turn will ensure the profitability of
the production of its own compounds of concentrates rare and rare earth metals, and
will increase the export potential Kazakhstan.

Each chapter contains a statement of the problem, its correct solution and
reasonable conclusions. The results of the work correspond to the set goals and
objectives.

Summarizing the above, the monograph by Aimbetova I.O. on the theme:
"Industrial wastes of chemical - metallurgical industries containing rare and rare
earth metals: methods of obtaining primary concentrates" is a completed research
work and can be published for dissemination of research results in a wide scientific
space.

Doctor of Chemical Sciences,
Laureate of the State Prize of the
Republic of Kazakhstan, Professor of the

M. O. Auezov Nadirov K.S.



Review
on the monograph of Aimbetova I.O. "Industrial waste of chemical - metallurgical
industries containing rare and rare earth metals: methods of obtaining primary
concentrates"

The industry's demand for non-ferrous, rare and rare-earth metals is constantly
growing, since their use largely determines the development of the strategic,
scientific and technical base of Kazakhstan. The use of known methods of obtaining
these metals from traditional sources of raw materials does not fully meet the ever
increasing volumes of their use. Therefore, the task of developing new effective
methods of extracting rare and rare-earth metals from unconventional sources of raw
materials and technogenic low-concentration wastes of metallurgical and chemical
industries is urgent.

There are ways to extract the elements under consideration, which can be
obtained quite efficiently and rationally from various technogenic waste and other
products extracted along the way. Among these methods of obtaining rare and rare-
earth metals, it is possible to distinguish methods for obtaining the above-mentioned
metals from industrial technological solutions by fractional precipitation, the
technology of which is presented in the monograph by Aimbetova L. O. on the topic:
"Industrial waste of chemical - metallurgical industries containing rare and rare earth
metals: methods of obtaining primary concentrates". The authors have developed a
number of methods for separating lanthanides from accompanying impurities, and
as a result, collective concentrates of rare and rare-earth metals are obtained. In this
regard, the development of new innovative technologies for processing technogenic
waste is associated both with the production of lanthanide compounds and with the
further prospect of involving off-balance natural and technogenic raw materials in
the active balance.

The theme of the monograph is directly aimed at developing a technology for
the integrated use of unconventional raw materials in the southern region of
Kazakhstan. The monograph presents the results of the material and mineralogical
composition of the materials under study, methods of physico - chemical analysis of
rare earth metals, methods for obtaining primary collective concentrate, methods for
purifying metal concentrates from associated impurities to obtain a final concentrate
with a REE content of up to 85-90%. The study of which is justified by the necessity,
since the attempts of many researchers to repeatedly involve in the processing of
unconventional raw materials over the past century have been unsuccessful.

The monograph of Aimbetova I. O. has scientific and practical significance
for the development of technogenic deposits containing rare and rare earth metals,
which will ensure the profitability of the production of its own lanthanide
compounds and concentrates, and will increase the export potential of Kazakhstan.

The new scientific results obtained by the author were discussed in
international and domestic scientific and practical conferences, scientific articles
were published in scientific peer-reviewed journals. The review of methods for
obtaining concentrates was carried out in wide circles, the author proposed a number



of methods to solve the problem thoroughly, taking into account the best
achievements of the levels of science and technology.

The monograph presents information on the state and prospects of development
of hydrometallurgy of rare and rare earth metals, the state and problems of training
engineering personnel for non-ferrous metallurgy. The problem of involving non-
traditional types of raw materials containing rare and rare-earth elements in the
active balance is revealed in the work through a comparative study of methods of
fractional deposition of pre-oxidized accompanying metals, physico-chemical
analysis of raw materials and technology products, as well as features of the nature
of the origin of the materials under study.

The monograph is of scientific and practical interest for metallurgists,
ecologists, chemical technologists, doctoral students, masters students and
undergraduate students of technical universities.

Each chapter contains a statement of the problem, its correct solution and
reasonable conclusions. The results of the work correspond to the set goals and
objectives.

Summarizing the above, the monograph by Aimbetova I1.O. on the topic:
"Industrial waste of chemical - metallurgical industries containing rare and rare earth
metals: methods of obtaining primary concentrates" is a completed research work
that contains solutions to scientific and practical problems, which is the basis for its
publication.

PhD, associate professor of the
KazNRTU named after K.I.Satbayev




OT13bIB
ra MoHOrpaduto AnimGeroBoit 1.0O. Ha TeMy: « TeXHOr€HHBIE OTXO/bI
XUMAYECKOW ¥ METAJLIyPrudecKoii MPOMBIIIIEHHOCTH, COAEPKAIME PEIKUE 1
peKO3eMeNbHBIE METAIIBI: IPOOIEMBI U UX PEIICHUSD

IIpennpusaTys TOpHO-METaUIypriudeckol otpaciu KasaxcraHa OTIMYAIOTCS
pasHoobpasueM IepepabaThIBA€MOro CBIPBS, CJIOXKHOCTh M MHOTOSTalHOCTh
IIPOM3BONCTBEHHBIX ~ INPOLECCOB  OOYCNABIMBAIOT ~ OIPOMHBIH BBIOpOC
TEXHOJIOTMYECKHAX  PAcTBOPOB K  OTBAjJOB, IOBBINEHHYIO CTCNEHb HX
3arpsA3HEHHOCTH 3KOTOKCHKAHTaMU. B CBA3M C 9TUM TEXHOJIOIMIECKHE PAaCTBOPEL X
OTBAJIEl METATIYPIUIECKUX U XAMUIECKUX NPEANPUITHN, KapbEPHBIE, INaXTHBIC U
PYOHUYHBIE PACTBOPH  SIBIAIOTCS  MHOTOKOMIIOHEHTHBIMH — TE€XHOICHHBIMH
HCTOYHUKAME PEIKOTO H PEIKO3EMEIBHOTO ChIPhs, KOMIUIEKCHAs! [epepaboTka hX
COOTBETCTBEHEO 0OECTIeYnT peHTabeIbHOCTD JIF0O0ro IMPOU3BOACTBA. Cpenu
pazHooBpasys TEXHONOTUY IO MNONYyYEHHWIO PEIKUX B PEIKO3EMENbHbBIX METaJlIOB
MOXHO  BBIIEJZTh CHOCOOBI  IONy4YEHHs METAIOB  IEMEHTalued U3
TEXHOJIOTMYECKUX  PACTBOPOB  INPOMBIIIJIEHHOCTH  KaK  IEPCIEKTUBHOC
HATIPABJICHIE, OJMH M3 KOTOPBIX paspaboTaHa M IpEACTaBleHa B MOHOTpapuu
AnmGerosoit A.0. ApTopoM paspaboTaHbl DA CHOCOOOB  pasfieleHUS
HCCIIEIYEMEIX METAUIOB OT COIMYTCTBYIOIIUX IPUMECEH, B KOHEYHOM pE3yJbTaTe
HONy e KOHIEHTPAThl PEIKAX ¥ PeIKo3eMeNbHBIX METaIOB. B CBA3M C 3TUM,
paspaboranHas TEXHOJOTHS IIONy4YeHHs COCIAWHEHHWH JIaHTAHOMAOB  JacT
BO3MOIKHOCTh II€peBOJla B AKTHUBHBIM OajjaHC 3a0ajlaHCOBOrO IPHUPOAHOIO H
TEXHOTSHHOTO ChIPhSL.

Kparko © CTIDyKType peleH3upyeMoro wuccnenopanus: [aBa 1 HocuT

Ha3BaHMe: «AHANN3 COCTOSHUS TEXHOTEHHBIX O0pa30BaHUU M MX BO3ICHUCTBHE
Ha OKpY:/(aloUIyH cpeny». 3Aech MpeNCcTaBleHbl Hay4dHbIe pE3yJbTaTh,
IOCTHTHYTHIE OTEUCCTBEHHBIMM M 3apyOeXHBIMH KCCIENOBATeNsMH B 0OIacTH
mepepaboTKH BTOPHYHOTO CBIPbSI C IOJNYYEHHEM PENKUX U PEIKO3EMEIbHbIX
METAJIJIOB, IPOCIIENKEHE OCHOBHBIC Hay4YHO-TEXHMYECKHE PEIIEHUs BOIPOCOB II0
YTHIN3AL7 7 TEXHOTEHHOro ceIpbs. IIpencraBieHsl pe3ynbTaThl BEIIECTBEHHOIO 1
MHHEPAJ(OIZ796CK0I0  COCTaBa HUCCIELYEMBIX MaTepHaloB, MeTOmbl (Qu3uKo-
KUMAYECKOTC  QHAMM3a PEOKO3EMENbHBIX METaIOB, CIOCOOBI  IIONIyYeHHUS
NEPBEHHOTO KOJUIEKTUBHOTO KOHIIEHTpaTa U T. 1.
By BropoW  IylaBe  NPEACTABJIEHBl  OCHOBHBIE  BHIBI  OTXOJIOB
NPOMBIIITEHHOCTH, COMepKalie PelIKie W PeIKO3eMEeNbHbIE METaJLIBI, CIOCOOB!
NONVYeH T W MITOJbl OYUCTKU KOHLIEHTPATOB METAUIOB OT COIIyTCTBYFOLIUX
nmpuMecelt ¢ HONyYeHHeM YHCTOBOIO KOHIEHTpaTa. M3ydeHuwe KOTODBIX
ofocHORAED  06XO0IMMOCTRI0, TaK Kak IIONBITKM MHOTHX MCCIeqoBaTeNel
HEOQHOKPATHO BORJIEYs B IepepaboTKy HETPAIUIIMOHHOIO ChIpbs Ha NPOTKEHUH
NPOUINOTO BEKA OKA3BIBAIUCH MAJIOY CYISIIHBIMH.

I3 Tperself  rmaBe  MoHorpaduu  IIpeNCTaBIeH  pa3pabOTaHHBIH
TEXHOIOIZYeCK lZ  perlIaMeHT W pe3ylbTaThl  NPOBENEHHBIX  OIBITHO-
TIPOMBLIIT TeHHDBIX VICTBITAHUE pa3paboTaHHOrO METoJa IONyYeHUs peIKuX H



PENKO3EMENBHBIX  METAINIOB, INPEACTABISIONIYI0 HAay4dHYIO M IPaKTHICCKYIO
3HAYUMOCTS 110 Pa3paboTke TeXHOTEHHBIX MECTOPOXKICHHUH, YTO B CBOIO O4€penb
obecrieantT  DeRTa0eTBHOCTh — TPOM3BOACTBA  COOCTBEHHBIX — COCNMHEHHMH
KoHIeHTpaToB PuP3M, © [O3BOJNUT yBENMYMTh OSKCIOPTHBIM IIOTEHIHAN
Kazaxcrane.

TloJy4eHHble ABTOPOM HOBbIE HaydYHBIE PE3yIbTaThl ObLIM OOCYXICHBI B
MEXIYHEPOIHEIX M OTEYECTBEHHBIX HAyYHO-IPAKTHYECKUX KOH(EPEHIUIX,
HAay4Hbi€ CTarbd OBUIM ONMyONMKOBAHEI B HAyYHBIX PELEH3UPYEMBIX XypHAalaX.
OH30p METONOB MO TOJNYYEHHIO KOHLEHTPATOB IPOBEIEH B IIMPOKHMX Kpyrax,
ABTOPbl [OMOLIAY K DELICHHIO MPOOGIEMEI OCHOBATENBHO C yYETOM HAMJIyHIINX
JOCTYDKEHU A YPOBHY HAYKH M TEXHUKH.

Oboblmas  BeimeckasanHoe, MoHorpagus A#MOeroBodi M.O.  sBisercs
3AKOHYEHHON HAay4HO-HCCTIEN0BATENbCKOM paboToll 1 MOXeT OBITh OIyOIHNKOBaH
IS pACOTOCTPAHEHUS PE3yJbTAaTOB  HCCIENOBaHMH B IIMPOKOM HAYYHOM
IPOCTPAHCTBE.

Howesr wzdelipbl «JiabopaTopHbie
JUCHUNIHHA LD M exyHAPOAHOr0
K&a3aXeKO-TYPelKOT0 YHHBEPCHTETA
Mk Xomry Axnmeaa fcaBu,

KANEAT XAMAYCCKIE HAYK g .9 A.K. MamMbipOexoBa
& SERAR "A‘f;(’
S EAR . KOMbIH
[15& & A ~ ‘7 7. \\ - PACTAM .
Is < Ml avals \?‘%){{.A.Hcayu artbiMaafs| MbiH:
1 SIS c franblkapanisik Kaaak-Typik

5 Kanp Genimimi
NN/ aCTHFbl

—————rtgoa

eNiy | oy
Wl J3hmsepcureri




