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ABSTRACT

The topic of processing low-grade or low-quality bauxite is highly relevant in modern conditions
due to the gradual depletion of high-quality bauxite reserves. Consequently, there is an increasing
need to explore alternative sources of raw materials for aluminum production and its derivatives.
Processing low-quality bauxite ores can become an effective solution, reducing dependence on
limited high-quality resources and ensuring production stability in the long term. Such research
has significant potential for developing technologies capable of optimizing aluminum production
processes and enhancing its competitiveness in the global market. Bauxites from the
Krasnooktyabrsky bauxite ore management with low aluminum oxide content (37 — 40% by mass)
and a silicon module up to 2.0 are considered as potential blending materials for sintering bauxite
in alumina production due to the depletion of high-quality bauxite reserves. This article presents
the results of research on their processing into alumina at the Pavlodar Aluminum Plant.
Laboratory and pilot-scale studies were conducted to assess the feasibility of using low-quality
bauxite in alumina production and to determine the techno-economic indicators of processing.
The research results confirmed the technological feasibility of processing depleted bauxites with
a silicon module of 1.95 - 2.0 in the sintering section while maintaining the quality of sinter and
extracting useful components. The maximum proportion of blending of depleted bauxites with the
main bauxite was determined not to exceed 50%.
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Introduction

The impending shortage of natural raw

In these conditions, the relevance of issues
related to the extraction and processing of
unbalanced ores increases, with reserves on certain
deposits reaching tens of millions of tons [1].

materials with acceptable quality for processing,
such as bauxite, is a prerequisite for the involvement
of depleted or substandard bauxite of the lowest
quality in the production of alumina, which will
compensate for the technological shortcomings of
the raw materials.

At ore deposits, rich and easily accessible areas
have always been developed first, leading to a sharp
decrease in metal content in recoverable reserves in
recent years, while extraction costs have increased

[1].

The criterion for the feasibility of including
unbalanced ores in processing is the metal grade. Its
determination is influenced by technical,
technological, and economic factors. The
effectiveness of combined extraction and processing
of balanced and unbalanced ores depends on
specific indicators unique to each deposit [1].

Bauxite ores show various forms under
geological and physical-chemical effects [2]. While
various bauxite classifications had been proposed in
the past, the current consensus tends to divide
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bauxite into karstic and lateritic bauxite [3].
Kazakhstan's bauxites are characterized by an
unstable lithological and phase composition,
elevated content of ferruginous minerals,
carbonates, and organic impurities. Additionally,
Kazakhstan possesses other types of alumina-
bearing raw materials, such as nepheline syenites,
clays, kaolins, and coal ash, which are potential
sources for alumina production [[4], [5], [6], [7]].

Most of Kazakhstan's bauxite deposits are
complex. Alongside high-grade bauxites, bauxite-
bearing formations include alites, which contain a
large amount of gibbsite, high-alumina, and basic
refractory clays [8].

Reserves of off-balance sheet ores have been
formed in metal deposits, the content of which is
close to the balance value, but does not ensure
profitability with gross mining. At metallic deposits,
reserves of unbalanced ores have formed, the
content of which is close to the balanced value, but
gross extraction does not ensure profitability.
Unbalanced reserves include mineral resources that,
due to their quantity, quality, complex extraction or
processing conditions, are not utilized, but may
become the subject of development in the future
[1].

Depleted or off-balance bauxite is a low-quality
bauxite-like ore with a silicon module
(Msi=Al>03/Si0,) below 2.0. Such substandard ores
make up the main part of the contact zone of the
bauxite deposit, which is formed during mining
during the stripping of the ore body, they enter the
dumps together with the overburden and are not
listed as ore raw materials. A fairly large amount of
substandard bauxite is formed; therefore, studies
have been conducted on the possibility of involving
these bauxites in processing using the Pavlodar
aluminum plant sintering method.

Figure 1 — The charging yard on the PAP

Bauxites from Kazakh deposits themselves are
low-grade raw materials and abroad are classified as
bauxite-like clays, unsuitable for processing into
alumina [9].

At one time, thanks to the improvement and
development of technologies, as well as the
modernization and improvement of the basics of
alumina production, it became possible to process
low-quality bauxite [10]. It was for the processing of
such bauxites that the Pavlodar Aluminum Plant was
designed.

The Pavlodar aluminum plant occupies a special
place in the global hierarchy of alumina producers
and has positive experience in processing low-
quality bauxite raw materials into alumina using the
world's only technological scheme, the 'Sequential-
Parallel  Bayer-Sintering' method, achieving
satisfactory economic indicators [11].

The Bayer process, currently dominant in
alumina production, is suitable only for low-silica
bauxites [12]. However, through the sintering
process, not only various bauxites but also clays,
kaolins, sericites, and other aluminosilicate rocks,
whose reserves are inexhaustible, can be processed
into alumina [13].

According to the existing technological scheme
of the plant, bauxite is processed using the parallel—
sequential Bayer-Sintering method. The distribution
of bauxite by branches is ~ 91% (Bayer) and 9%
(Sintering).

The alkaline sintering method is used for
processing bauxites with high silica content, whose
silica modulus typically does not exceed 5. This
method involves sintering bauxite with soda and
limestone. During sintering, the interaction between
the alumina of the bauxite and the soda forms
sodium aluminate, while the silica is bound by
calcium oxide into insoluble dicalcium silicate.
Sodium aluminate is leached from the resulting
sinter with water [14].

At the Pavlodar Aluminum Plant, an important
technological problem was solved for the first time
in global practice, involving the large-scale industrial
production of high-silica and high-iron bauxites from
Kazakhstan [15].

However, according to the mining plan for the
Krasnooktyabrsky bauxite ore management from
2020 to 2030, a deterioration in the quality of the
ore base is expected in terms of a decrease in the
quality of bauxite and an increase in the stripping
coefficient, which creates significant risks of an
increase in the cost of both bauxite and alumina.
Therefore, the topic of involving depleted or
substandard bauxite raw materials in the production
of alumina has now become relevant.

Partial replacement of bauxite from the
Pavlodar aluminum plant Sintering branch with
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bauxite-like bauxites from the Krasnooktyabrsky
bauxite ore will reduce the production of "basic"
bauxite by ~ 111 thousand tons per year.

Previously, the Pavlodar aluminum plant
Sintering branch had already processed lignite
bauxites with a silicon module of ~ 2.0 with optimal
technological performance. However, currently, due
to the depletion of these bauxite reserves, the
Krasnogorsk Ore Management bauxite with Ms; 3.5,
which is suitable for use in the Bayer branch, serves
as a "sintering" one. Therefore, the search for
alternative raw materials as "sintering" bauxite was
continued.

This paper presents the results of testing an
alternative type of bauxite raw materials from the
Sintering branch of the Pavlodar aluminum plant —
dining bauxite to reduce the cost of alumina
production.

Table 1 presents a comparative analysis of
bauxite from Kazakhstani deposits with various
qualitative indicators:

Table 1 - Chemical composition of Kazakhstani bauxite

Deposits ALOs | sio, | co, Ve
%
Krasnooktyabrskoye 42.0 | 10.9 | 3.70 | 3.85
Ayatskoye 446 | 10.7 | 1.26 | 4.17
Belinskoe 41.4 | 10.3 | 1.79 | 4.02
Depleted A 37.3 | 189 | 3.51 | 1.97
Depleted b 40.3 | 20.7 | 0.31 | 1.95

Kazakhstan's bauxite deposits, such as Belinskiy,
Ayatskiy, and Krasnooktyabrskiy, have Al,03/SiO;
ratios ranging from 3.0 to 8.0 [16]. Depleted
bauxites are characterized by a low content of
alumina and an increased content of silicon oxide,
and, accordingly, a low silicon modulus of up to 2.0.

Depending on the content of aluminum oxide
and silicon modules, bauxites are divided into grades
and grades. There is a certain standard
corresponding to GOST — 972-74. According to the
qualitative characteristics, depleted bauxite does
not comply with this GOST.

As a rule, schemes (methods) with its
preliminary enrichment are used for low-quality raw
materials.

For instance, the method of processing poor and
low-grade bauxites with Al,O3; content less than
37%, SiO, content over 5.5%, and silicon modulus of
2.1 - 3.5, as well as the processing of old tailings of

unbalanced ores, which includes ore transportation,
their express analysis by radiometric methods, ore
quality averaging, nuclear-physical sorting, and lump
separation using relay separator, heap bacterial-
chemical leaching of SiO, with silicate bacteria
(Silucius) [17].

In work, it is mentioned about the radiometric
enrichment of various types of bauxites from the
Middle Timan region, namely unbalanced bauxite,
calcining, and Bayer [18]. Radiometric separation
from unbalanced bauxite allows the extraction of
36.3% of enriched product with a silicon modulus of
4.2, which is suitable for further calcining.

The article describes the thermochemistry —
Bayer method, which allows the processing of
various substandard bauxite raw materials, this
method may well "compete" with the Sintering
method [19].

These methods ensure efficient separation of
harmful gangue minerals from bauxite during the
raw ore preparation stage. However, despite the
promising nature of these methods, the capital and
operational costs for bauxite beneficiation are quite
high, and in some cases, it is still not possible to
obtain concentrates of the desired quality [20].

A method is known for the hydrochemical
processing of low-quality aluminosilicate raw
materials in the Bayer branch with the addition of
lime [21].

The work describes the results of studies of the
decomposition of aluminium-containing ores:
mudstones and kaolin clays of the Ziddy and
Chashma-Sang deposits of the Republic of Tajikistan
by mineral acids and chlorine methods [22].

The proposed method allows the processing of
substandard bauxite-like raw materials according to
the existing Pavlodar aluminum plant scheme
without changing and using additional resources
while maintaining output. Such a scheme has no
analogues in the world practice of producing
alumina.

There are relatively few theoretical and
technological datain the literature on the processing
of bauxite-like raw materials used according to a
similar scheme for the production of alumina
Pavlodar aluminum plant.

However, a similar technology for processing
nephelines with additions of bauxite using the
Sintering method is known at the Achinsk Alumina
Plant. The depletion of the raw material base of the
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Kiya-Shaltyr mine served as a prerequisite for
involving non-conforming and unbalanced ores in
the processing of nephelines. This allows for
reducing capital costs and maintaining quality
indicators for extracting useful components without
changing the technological scheme of the Achinsk
Alumina Plant [23].

Off-balance bauxites (allites) are intended for
use as a correlating additive in the processing of
nepheline concentrates [8].

The extraction of valuable components from
aluminosilicate natural and man-made materials by
sintering on Achinsk Alumina Combine was
described in one of the articles [24].

Experimental part

Chemical and X-ray fluorescence analysis
methods were used in the research.

Chemical analysis of technological samples was
carried out by the complexometric method for
determining the mass concentrations of aluminum
oxide in solutions ranging from 1.0 g/dm? to 300
g/dm3 and sodium oxide in solutions ranging from
1.0 g/dm?3 to 500 g/dm3.

X-ray fluorescence analysis of the samples was
carried out on a wave-dispersive X-ray fluorescence
spectrometer Simultix 14 («Rigaku Corporation,
Japan).

Figure 2 - Simultix X-ray fluorescence spectrometer
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Results and Discussion

As mentioned earlier, the Pavlodar aluminum
plant works according to a parallel-sequential
Bayer—Sintering scheme.

Figure 3 shows the existing block diagram of
Bayer Sintering using depleted bauxite in the charge.

Depleted bauxites from the Krasnogorsky
bauxite mine (A) and the Vostochno — Ayatskoye (B)
deposit were selected for research. In the process of
mining ordinary bauxite ore, point (selective)
excavation of these bauxites with a silicon module of
1.6 — 2.0 was carried out.

The research methods included pilot industrial
tests and standard leaching of industrial sinter in the
laboratory.

Laboratory leaching of the sinter was carried out
under strictly defined conditions regulated by the
standard of the PAP enterprise.

The amount of extraction during laboratory
leaching shows how completely Al,O3; and Na,O are
converted into soluble compounds during sintering
[25].

Preparation for laboratory work.

The leaching of the sinter was carried out in 100
ml of sodium hydroxide solution with a
concentration equivalent to 0.5 mol/dm? at (L:S) =
10:1 for 15 minutes at a temperature of 75 °C under
isothermal conditions. After leaching, the chemical
composition of the solid precipitate was
determined.

The chemical reactions occurring during the
leaching of the sinter are presented below:

Nazo-Fe203+2H20=2NaOH+Fe203' H-.O (1)

2Na,0- nAI203 - (1—n)Fe203+3H20=
=2NaOH+Na,0 - nAl,03+(1-n)Fe,03* H,0+H,0 (2)

2Ca0-Si02+2NaOH+H,0=Na,SiOs+2Ca(OH).  (3)

2Ca0+Si0,+2Na,C0O3+H,0=2CaC0O3+Na,SiOs+2NaOH
(4)

The extraction of aluminum oxide from the
sinter into the solution proceeds by reaction 2 in an
alkaline (caustic) medium with a pH of 10 to 12. The
increase in pH is mainly due to the extraction of
caustic alkali from the sinter into a solution by
reaction 1 and partially by reaction 4.

Pilot tests on the use of depleted bauxite were
carried out in the raw material preparation shop and
the PAP sintering shop.

During the testing period, the sinter was
selected from all operating furnaces, and the sieve
composition and extraction of useful components
were determined based on the results of laboratory
leaching.

Depleted bauxites were delivered to the
Pavlodar aluminum plant with the following
gualitative characteristics, presented in Table 2:

Table 2 — Chemical composition of bauxite

Name Al,O3 | SiO2 | Fe203 M
%

Current sintering | 135 | 109 | 18.8 | 3.98

bauxite

Depleted bauxite A 373 | 189 | 19.3 1.97

Depleted bauxite B 40.3 | 20.6 | 17.2 1.95

As can be seen from Table 2, depleted bauxites
are characterized by a low silicon modulus and a
reduced content of Al,Os.

Depleted bauxite A was tested first. At the initial
stage, this bauxite was supplied with the lowest
proportion of charge, which amounted to 18.4 %.
Further, its share in the mixture with the current
bauxite was gradually increased to 47.1 %. Depleted
bauxite B was supplied immediately with the
maximum fraction in the composition of the charge
-48.2 %.

As a result of the polythermal high-temperature
treatment of the wet initial charge in rotating
furnaces, a poly mineral sinter was obtained from
newly synthesized solid phases.

The finished product was evaluated according to
the quality categories of the sinter: by chemical
composition, by the content of fractions -1.0 mm not
more than 30 % and by the level of extraction of
Al,03 and NaO into solution during hydrochemical
leaching of the sinter according to [9].

The chemical composition of the charge and
sinter is usually determined mainly by the molar
ratios of the main oxides — this is an alkaline
(alumina) module (Ma)=[Na,0]+[K,0-0,66]/[Al,03] u
limestone module (Miimestone)=[Ca0]1/[SiO>] [25]. It is
important to withstand such physico—chemical
conditions so that other compounds are not formed
during sintering, which reduces the extraction of
useful components during the leaching of sinters.

Figure 4 below shows the alumina and lime
sintering modules during the EIT period:

—— 84 ——
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Figure 4 — Alumina and limestone sintering modules

When testing depleted bauxite B, the alumina
sinter modulus decreased to 1.25. This was due to a
technological violation unrelated to the pilot testing,
which led to some deterioration in the quality of the
spec (Fig. 4).

During the period of supply of depleted bauxite
A to the sintering charge, the sintering quality was
maintained in the regulatory values and remained at
the level of the control period.

The process of transferring useful components
from the sinter to the solution during leaching
depends on the size of the sinter crushing and
subsequent grinding of the sinter sludge.

Table 3 shows the main indicators for the
chemical composition of the solid phase of the dump
sludge during the period of the pilot testing.

Table 3 - The main indicators for the chemical
composition of the dump sludge during the EIT period

of charging depleted bauxite A were without
deviations.

Further, Table 4 shows the results of the
extraction of useful components Al,0; and Na,O
during the pilot testing period.

Table 4 - Indicators for the extraction of Na;O and Al>Oz
during the pilot testing period

Na20 Al>O3
Name
%
Current sintering bauxite 95.2 84.6
Depleted bauxite A 95.2 84.9
Depleted bauxite B 95.0 82.2

Na.0 Al2O3
Name
%
Current sintering bauxite 1.11 4.58
Depleted bauxite A 1.14 4.58
Depleted bauxite B 1.19 5.81

Exceeding the regulated value for the content of
Al,O3 in the dumped sludge (< 5.0) during the charge
period of depleted bauxite B is associated, as shown
above, with a decrease in the alumina sintering
modulus during the test period.

As follows from the production practice of
sintering alumina charges, when the stoichiometry
of the preparation of the charge is violated, namely,
with a decrease in the alumina module or a lack of
alkalis, the content of Al,Os3 in the dump sludge
increases [[4], [26]].

The indicators for the content of useful
components in the dumped sludge during the period

As we can see, the fact associated with a
decrease in the alumina sintering modulus (from
1.32 to 1.25) also affected the recovery of useful
components during the charging period of depleted
bauxite B, thereby reducing the extraction of Al,03
to 82.2%.

At the stage of mixing depleted bauxite A, there
were no deviations in the extraction of useful
components.

Also, during the pilot testing period, in
comparison with the current sintering bauxite, data
on laboratory (standard) leaching of sinter during
the charging of depleted bauxite A were analyzed.

Table 5 shows the chemical composition of the
sinter/sludge after laboratory leaching during the
supply of depleted bauxite A.

Laboratory tests showed that the results of the
standard leaching of the sinter of the experimental
period were on the same level as the control one,
both in terms of the chemical composition of the
dumped sludge and in the extraction of useful
components (Al,0; and Na;0).

Based on the results of the pilot testing, the
possibility of processing depleted bauxite according
to the existing technological scheme was
determined. During the mixing of depleted bauxite
A, equivalent technological indicators were noted
for the quality of sintering and the extraction of
useful components (Al,O; and Na,0) in comparison
with the control period — on the current bauxite of
the sintering branch.

During the charge period of depleted bauxite B,
a violation was noted that was not related to the
extraction of bauxite, and with failures within the
technological cycle - a decrease in the alumina
module (Miiicon) in the sinter, as a result of which
there was a slight decrease in the extraction of
alumina from the sinter, amounting to 82.2%.




Complex Use of Mineral Resources. 2025; 333(2):80-88

ISSN-L 2616-6445, ISSN 2224-5243

Table 5 - chemical composition of the sinter/sludge after laboratory leaching

Chemical Extraction of
composition of the useful
Stage Name sinter/sludge, % Malkaline Misilicon Componentsl %
Na.0 AlbO3 Na-0 Al>O3
Current bauxite of the Speck 15.18 19.74 1.27 2.07 - -
sintering shop (control) Sludge 0.92 358 - - 9583 | 87.67
Speck 14.85 18.77 1.30 2.09 - -
Depleted bauxite A
Sludge 0.86 3.41 - - 96.04 87.48

Conclusions

According to the results of the conducted
research, it was determined that, depleted
bauxite A and B are characterized by a low flint
modulus of 1.97 and 1.95, respectively, in
comparison with the current sintering bauxite, the
flint modulus of which is 3.98. Such bauxites can
only be processed in Sintering branches, chemical
analysis of sinters and slurries after laboratory
leaching showed a complete correlation in the
content of the components. However, there was a
slight decrease in Al,03; and Na,O.

The content of useful components Al203 and
Na20 during the processing of depleted bauxite
remained at the level of the current basic bauxite.

Based on the conducted pilot testing, the
technological possibility of processing depleted
bauxite A and B with an optimal proportion of

charge to the current bauxite was confirmed - no
more than 40-50 %.

The involvement of depleted bauxite with
such a proportion of charge maintains optimal
technical and economic indicators of Sintering
conversion, as well as such a balance amount is
recommended for continuous use on the Pavlodar
aluminum plant.
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Masnopgap antOMUHUIA 3aybITbiHAA ANIOMUHUM eHAiIpiciHAe XKyTaHaafaH
6oKcuTTEpAi NalaanaHy MYMKIHAIriH 3epTTey

ob6ikeHosa I.K., Aaynetos A.4., Teepaoxnebos C.A., laHueHKo U.C.

MLLUC «ERG fbinbimu-3epmmey UHMceHepik opmarneiFel», llaenodap, KazakcmaH

TYWIHAEME

oFfapbl cananbl BOKCUT KOPbIHbIH, BipTe-6ipTe TaycbinybiHa 6alinaHbICTbl Kasipri Xafaaiaa TomeH

COpTTbl Hemece canacbi3 GOKCUTTI eHaey TaKbipblbbl eTe e3ekTi 60sbin Tabblnagbl. [emek,

Makana kengi: 10 kapawa 2023
CapantamagaH etri: 18 Kapawa 2023
Kabbinganabl: 7 mayceim 2024

AIOMUHUIA 3KaHEe OHbIH, Backa eHiMaepiH eHAipy YWIiH WWKi3aTTbiH 6anamanbl Kes3gepiH isaey
KayKeTTiniri apTbin oTblp. TOMEH COpTTbl HOKCUT KEHAEPIH KalTa eHAeY LWEKTeyAi KoFapbl cananbl
pecypcTapfa TayenainikTi a3anTy KoHe eHAIPICTIH y3aK Mep3imai TYPaKTbINbIFbIH KAMTaMacbI3 eTy

YWiH TMimai wewim 6ona anagbl. MyHaan 3epTTeynep antOMMHUIA OHAIPICIHIH, NpouecTepiH
OHTalNaHAbIpyFa XKaHe OHbIH, a1eMikK HapblKTaFbl Bacekere KabineTTiniriH apTTbipyFa KabinetTi

TEXHONOTMANApAbl 33ip/ey YWiH MaHpI3apl dneyeTke Me. ANIOMUHUIA OKCcUAi TemeH (macca
6ovibiHWwa 37 — 40%) kaHe KpemHuii mogyni 2,0-re pebiHri KpacHOOKTAGPb GOKCUT KeH
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6ackapmacbiHblH, HOKCUTTepi KoFapbl cananbl BOKCUT KOPbIHbIH, TaycbllybiHa 6alinaHbICTbl
AIOMUHUIA  OKCKAi  eHajipiciHae OOKCUTTI  KyMerKeHTeKTey YIWiH a/eyeTTi apanacTblpFbill
maTepuangap peTiHAe KapacTbipblnagpl. byn makanaga MMaBnogap antoMUHMI 3aybITbiHAQA
oNapabl aNtOMUHUI OKCUAiHe eHAey BolbIHLLA XKYPFi3inreH 3epTreynepain HaTvxenepi bepinrex.
TnuHo3em eHAipiciHae canacbl ToMeH BOKCUTTI NaiganaHyAblH OpbIHAbIAbIFLIH Bafanay KaHe
OHAEYAIH TEXHO-3KOHOMMKA/IbIK KePCETKILTEepiH aHbIKTAY YLWiH 3epTXaHasbIK KaHe Taxipnbenik-
3epTTey XKYMbICTapbl XKyprisingi. 3eptrey HatTvxkenepi 1,95 - 2,0 KpemHuii moayni b6ap xyTaHaafaH
6OKCUTTEePAi arNOMepaTTbIH, CanacblH CaKkTal OTbIPbIN XaHe Nainganbl KOMNOHeHTTepAi 6enin any
KesiHae eHAeyAiH TeXHONMOrMANbIK MYMKIHAIrH pactagbl. MyTaHaaraH 6oKkcutTepai Herisri
6oKCUTNEH apanacTblpyablH Makcumanapl yneci 50%-4aH acnaiTbiHbl aHbIKTaNAbl.

TyiiiH ce30ep: xyTaHaaFaH BOKCUT, aIIOMUHUI OKCUAIH OHAIPY, KYWeXKeHTeKTey NpoLieci.
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AHHOTALMUA

Tema nepepaboTKM HU3KOCOPTHBIX MM HU3KOKAYECTBEHHbIX GOKCMTOB BECbMa aKTyasbHa B
COBPEMEHHbIX YC/I0OBUAX B CBA3M C NOCTEMEHHbIM UCTOLLEHMEM 3aMacoB BbICOKOKAYECTBEHHbIX
6okcuTOB. CnepoBaTtesibHO, pacTeT NOTPEOHOCTb B MOUCKE a/ibTePHATUBHBIX UCTOYHWUKOB CbipbA
ONA  NPOM3BOACTBA aJlOMMHUA W €ro Npou3BOAHbIX. [epepaboTka HWM3KOKAYECTBEHHbIX
BOKCUTOBbLIX PyA MOXET CTaTb 3PPEKTUBHbIM PELUEHMEM, CHUMKAIOWMM 33aBUCMMOCTb OT
OrPaHMYEHHbIX  BbICOKOKAYECTBEHHbIX  PecypcoB M obecneynsarowym  CTabunbHOCTb
NPOW3BOACTBA B AONTOCPOYHOW nepcneKkTuse. MNofobHble uccneaoBaHUA UMEKOT 3HAUYUTENbHbIN
noTeHuman gna paspaboTkM TeXHONOMMIM, CNOCOBHbIX ONTUMM3UPOBATL NPOLLECCHl NPOM3BOACTBA
AIOMUHUA W MOBbLICUTb €r0  KOHKYPEHTOCMOCOBHOCTb Ha MMPOBOM  pbiHKE. BOKCUTbI
KpacHOOKTABPbCKOro 6OKCUTOBOMO PyA0yNpaBAEHUA C HU3KUM COAEPKAaHUEM OKCUAA aNtOMUHUSA
(37-40 % no macce) U KpemHuesBbiM moaynem o 2,0 paccmaTpuBaloTcA B KauyecTBe
NOTEHLMANbHBIX LWMXTOBbIX MAaTEPUANIOB AN1A CrieKaHWA BOKCUTOB B IIMHO3EMHOM NPOU3BOACTBE
B CBA3M C UCTOLLLEHMEM 3aMaCOB BbICOKOKAYeCTBEHHbIX BOKCUTOB. B AaHHO cTaTbe NpeacTaBieHbl
pe3ynbTaThl UCCNefoBaHMI No X nepepaboTke B rMHO3eM Ha [1aBnogapcKOM afloMUHUMEBOM
3aBoge. [poseaeHbl NabopaTopHble U ONbITHO-NPOMbILIEHHbIE UCCNEA0BAHUA C LENbI0 OLEHKU
BO3MOKHOCTU MCMO/Ib30BaHMA HU3KOKAYEeCTBEHHbIX HOKCUTOB B FIMHO3EMHOM NMPOU3BOACTBE U
onpeaeneHna TEXHUKO-SKOHOMUYECKMX MoKasaTenen nepepaboTku. PesynbTaTbl MccnesoBaHUM
NoATBEPAUIN TEXHONOMMYECKYlo LenecoobpasHocTb nepepaboTkn obeaHEeHHbIX BOKCUTOB C
KpemHueBbim moaynem 1,95-2,0 B OTAENEHMM arlomepaumyM C COXpPaHeHMeM KauyecTBa
arnomeparta M M3BJeYEHMEM MO/IE3HbIX KOMMNOHEHTOB. YCTAHOB/IEHO, YTO MAaKCMManbHasa 40NA
cmeleHna obegHeHHbIX 6OKCUTOB C OCHOBHbIM HOKCMTOM He npeBsbiwaeT 50%.
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