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sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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DEVELOPMENT OF TECHNOLOGY
FOR CHROMITE CONCENTRATE
FROM THE SLURRY TAILINGS OF ENRICHMENT

Abstract. The exploration results of manmade residues retreatment — slurry tailings of chromite ore enrichment
of Donskoi Ore Mining and Processing Plant of the Republic of Kazakhstan are performed in the article.

The technology of chromite concentrate extraction by chemical enrichment and centrifugal separator methods
has been developed. The technology includes preliminary activation processes of chromite-containing tailings in
sodium hydro-carbonate solution, leaching in ammonium bisulfate solution and gravity concentration in a centrifugal
separator. The preliminary activation process is required to increase enrichment degree of chromite-containing
tailings when leaching by means of accompanying elements removal — magnesium, silicium, ferrum. Quantitative
composition of samples is changed insignificantly as a result of activation. At the same time, the phase composition
of samples is changed, calcium oxides phases and ratio of magnesium-containing phases are disappearing.

Prime results through researches when choosing reagent to slurry tailings leaching have been achieved by using
30%NH4HSOysolution. Out of data of X-ray phase and chemical analysis, follows that when leaching slime tailings,
the rock-forming minerals mainly go to solution, while chromium and chromite-containing minerals, kaolinite and
amorphous silica remain in the cake-the rough concentrate.

Chromite concentrate has been received at rough concentrate treatment using centrifugal separator KNELSON
consisting of chromite mineral - (Feg ;Mg 43)(Crg76Alp24)204 with Cr,0;3 59,2% content when ejecting Cr,Oj; into
86,8% concentrate. Technology engineering of chromite slurry retreatment contributes to solve an environmental
problem and also to increase chromite concentrate production.

Key words: slurry tailings, activation, ammonium bisulfate, centrifugal separator, and chromite concentrate.

Introduction. Processing of accumulated and newly formed manmade waste, including chromite
tailings, is an actual task of the present.

The importance of solving the problem of involving in the processing of wastes of enrichment
products is associated not only with ecology but also with the need to increase the production of chro-
mium. For the period from 2005 to 2012, the world production of chromium, according to the Interna-
tional Chromium Development Association (ICDA), increased from about 18 million tons to 24 million
tons [1].

Donskoy Ore Mining and Processing Plant is the enterprise that extracts and enriches chromium raw
materials in Kazakhstan. Gravitational technology for chromium ore enrichment makes it possible to
obtain a chromium concentrate from large and medium fractions. At the same time, the fine-grained
tailings are practically not enriched because of the difficulty of separating complex minerals into chro-
mium concentrates and empty rock [2, 3].

Research in Physics and Chemistry. Slurry tailings of chromite ores enrichment of the Donskoy
Plant were used in the work. Chemical analysis of slurry tailings is given in table 1.

The results of X-ray diffraction analysis of slurry tailings of the Donskoy Plantare presented in
table 2.
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Table 1 — Chemical composition of thechromiteoreslurrytailings

Name Content, % Name Content, %

Cr,03 25,47 Cu 0,008

Fe,0; 9,1 Pb 0,05
SiO, 21,53 As 0,025

ALO; 1,51 Sb 0,23

H,O(bound) 7,8 K 0,05

CaO 0,75 Na 0,05
MgO 29,4 P 0,008

MnO, 0,053 C <0,2
Secom 0,1 Ag g/t <2,0
Squrt. <0,1 Au g/t <0,05
Zn 0,1 Ni 0,28
Co 0,02

Table 2 — Phase composition of the slime tailings

Name Formula %
Antigorite Mg;Si,05(OH), 41,8
Aluminum-ferruginousmagnesite MgFeAlO, 29,7
MagnesiumChromite MgCr,04 12,5
Clinochlore MgSisO19(OH)g 5,1
CalciumIronOxide CaFe,0y4 48
Aluminous Iron Oxide Of Calcium CayFe; 23Al) 7,05 3,9
Brownmillerite Fe33A167Ca,05 1,7
AluminumCalciumSilicate Caye(AlgySifgo0sss) 0,3
AluminumMagnesiumCalciumSilicate Cay320Mg22 4(Alg,Sif000384) 0,3

Mineralogical analysis of the samples was carried out using the microscope MIN-8 at 320x magni-
fication, and using the OLYMPUS microscope at 200x, 400x magnification in transmitted light in an im-
mersion medium and in polished sections in reflected light under an inverted Leica microscope. The
photomicrographs of the samples in reflected light were made at 300x magnification using an inverted
Leica microscope, in transmitted light with the help of the OLYMPUS microscope at 200x, 400x magni-
fication using the StreamBasicR software (figure 1).

Figure 1 — Mineralogical composition of the slime tailings:
1 — shungit; 2 — spinel minerals chlorite group; 3 — aluminum-magnesium spinel; 4 — antigorite; 5 — immersion environment
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The spinel of minerals of the chlorite group is represented by chamosite (Fe, Mg, Al) (Si, Al) 4010
(OH) 8 - yellowish-green lamellar grains with pleochroism (pleochroism from green to light yellow).

Aluminum-magnesian spinel - Fe, Mg, Al, Cr - grains from brown to reddish brown, isotropic,
fractured shell.

Antigorite Mg3Si205 (OH) 4 - anisotropic colorless grains with a fibrous structure. Optically biaxial
negative 2V (-), with refractive index N ~ 1,550.

The thermal analysis of the tailings was carried out using a synchronous thermal analysis instrument
STA 449 F3 Jupiter. Before heating, the oven space was pumped out and then purged with an inert gas.
Heating of the samples was carried out at a rate of 10°C/min, in an environment of highly purified argon.
The volume of incoming gas varied depending on the chemical analysis of the sample and was maintained
in the range of 80-90 ml/min. Cooling was carried out to 300°Cat a speed of 15°C/min. The processing of
the results obtained with the STA 449 F3 Jupiter was performed using the NETZSCHProteus software
(figure 2).
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Figure 2 — Thermogram of slurrytailings

The most intense effect on the JITA curve is endothermic, with maximum development at 680 °C
accompanied by a decrease in weight of the sample. In combination with exothermic peaks at 805 °C and
1160 °C this effect may reflect the manifestation of serpentine. At680°C,the structure of the mineral
breaks down with the simultaneous removal of the OH group, and the formation of new mineral phases,
crystalline forsterite, and X-ray amorphous enstatite. The exothermic peak at 805°C reflects the ordering
of the forsterite structure, and the peak at 1160°C shows the crystallization of X-ray amorphous enstatite.
At a minimum of 403°C on the curve of DTG reflects the manifestation of dehydration of iron hydroxide,
magnesium, and chromium oxyhydroxide. A weak maximum on the same curve at 458°C may show the
oxidation of ferrous iron in magnetite or chromite by residual oxygen. The combination of an endothermic
effect with an extremum at 680°C, an endothermic effect with an extremum at 831°C, and an exothermic
effect at 847°C can be interpreted as a manifestation of some magnesian chlorite - pennin, cammererite,
clinochlore. The combination of an exothermic effect with a peak at 360°C, endothermic effects with
extremums at 680°C and 745°C, and an exothermic effect with a peak at 905°Capparently reflects the
presence of a margariteCa0O,Al,05;2S5i0,H,0in the sample of the mineral. At 360°C, oxidation of the
ferrous iron impurity takes place, at 680°C and at 745°C the removal of hydroxyl water and lattice failure
occurs, at 90°C crystallization of the decomposition products proceeds.It is known [5] that heating of
chlorite to temperatures exceeding the temperature of the exothermic effect leads to the formation of
spinels. In [4] it is reported that after dehydration of several hydroxides, a solid solution of spinels is
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formed. The process is displayed on the thermogram with an exothermic effect. Based on these data, it can
be assumed that exothermic effects, in addition to the processes described above, also show the formation
of solid solutions of chromospinelides from thedehydration products of the phase constituents of the
sample.

The results and its discussion. A technology for processing slurry tailings has been developed to
produce chromite concentrate, which includes preliminary activation in sodium hydrogen carbonate
solution, leaching in a solution of ammonium hydrogen sulfate and gravitational enrichment with the use
of a centrifugal separator.

The preliminary activation is necessary to increase the degree of enrichment of chromite-containing
tailings during leaching by the removal of the accompanying elements - magnesium, silicon, iron.

The possibility of activation of slurry tailings by treatment with sodium hydrogen carbonate solution
of 120 g/dm’ concentration at temperatures of 100-240°C, T:F = 1.0:10.0 and a duration of 90 minutes
were studied.

Chemical analysis of the activated tailings showed (table 3) that, as a result of the activation, the
quantitative composition of the samples changes insignificantly, except for a decrease in the calcium
content. At the same time, as follows from thedata of X-ray phase analysis, the phase composition of the
samples changes (Table 4), the phases containing calcium oxide are disappearing; the quantitative ratios of
the magnesium-containing phases are also changing.

Table 3 — Chemical composition of the slurry tailings after the activation

Name Cr,05 MgO SiO, Fe,04 ALO; CaO
Initial tailings 25,47 29,4 21,53 10,4 2,97 1,95
Tailings after activation at 100°C 25,4 29,49 21,73 10,28 2,96 0,864
Tailings after activation at120°C 25,52 29,53 21,69 10,56 2,99 0,812
Tailings after activation at150°C 25,42 29,5 21,4 10,5 2,91 0,8
Tailings after activation at200°C 25,48 29,39 21,35 10,46 2,8 0,794
Tailings after activation at240°C 25,5 29,38 21,38 10,5 2,75 0,641

Table 4 — Phase composition of the tailings after activation

Composition, %
8 ~~
< s 2
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. | BEE E
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E &L £ & g &0 5 D 2S5 S| E & E s
=] o = NS = s = (9 S = = 0O =1
<=2 o= NS <E | OEBC| T= < 3 &
Initial tailings 41,8 5.1 12,5 8,7 15,3 5, 11,0 -
Tailings after activation at100°C 21,8 20,9 20,4 7,6 15,8 5,6 0,8 1,2
Tailings after activation at120°C 21,8 21,6 20,6 15,3 15,7 5,2 0,8 1,4
Tailings after activation at150°C 22,0 21,3 20,6 15,9 15,4 42 0,6 1,0
Tailings after activation at200°C 22,4 21,4 19,7 15,7 15,8 5,0 - -
Tailings after activation at240°C 23,7 21,0 21,5 18,2 15,6 5,2 - -

The analysis of thegiven data for the preliminary activation of tailings shows that practically all main
changes in the phase composition are terminating at the temperature of 120°C.
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After activation, the slurry tailings were processed by leaching at a temperature of 95-100°C in the
regenerated solution of ammonium hydrogen sulfateNH,;HSOj,.

The carried out study in the process of leaching of slurry tailings, a solution of ammonium
hydrogensulfate with a concentration of 30.0% was used. Leaching was carried out at a temperature of
95°C for 60 minutes.

For comparison,in addition to the ammonium hydrogen sulfate solution, a solution of 5% H,SO, and
a solution consisting of 30% NH4HSO4+1% H,0, were used for leaching.

The obtained results of leaching are shown in table 5.

The best results were obtained using a leaching solution consisting of 30% NH4HSOy, in this case,
the content of chromium in the cake (rough chromite concentrate) was 38.4% Cr,Osat cake output of
65.5% of the weight of the initial slurry tailings.

Table 5 — Cake (rough concentrate) from the leaching of slurry tailings

Cr203 F6203 MgO SIOZ A1203 Cake
Name o
% | £%* | % [ &% | % | €% | % | &% | % | &% | output,%
Initial tailings 25,47 100 10,5 | 100 | 30,0 100 | 22,7 | 100 | 2,74 | 100
Cake form leaching with
5% H,S0, 32,1 95,4 9,94 | 69,9 | 188 | 46,3 | 30,7 | 100 | 3,04 | 82,1 75,0
Cake form leaching with
30% NH,HSO, 38,4 96,8 9,25 | 399 | 7,08 | 10,7 | 34,0 | 70,0 | 4,56 | 75,0 65,5
Cake form leaching with
30% NH,HSO, + 1 % H,0, 36,9 95,5 7,47 | 33,5 | 8,07 | 12,06 | 40,8 | 84,6 | 3,2 | 55,7 67,1
€, % * — extraction of the component in the cake (rough concentrate).

For the regeneration of a solution of ammonium hydrogen sulfate, a method [6] of thermal decom-
position of ammonium sulfate into hydrosulfate and ammonia according to reaction (1) is known:

(NH4)2804 = NH4HSO4 + NH3 . (1)

Cakes from leaching weredispatched to enrichment using gravity separator KNELSON.

As a result of the centrifugal separation of cakes, chromite concentrates with the following content,
mass% were obtained:

- from the cake after leaching in (30% NH4HSO4 + 1% H,0,) solution — 53,4 Cr,03; 9,8 MgO;
19,1 SiOy; 13,1 Fe,05; 4,1 ALLOs; 0,14 CaO. The output of the concentrate accounted 32.4% of the weight
of the initialtailings. The extraction of Cr,O; into the concentrate accounted for76.2%;

- from the cake after leaching in 5% H,SOysolution— 42,6 Cr,0s; 18,7 MgO; 23,0 SiO,; 11,0 Fe,O5;
3,67 AL;Os; 0,2 CaO. The output of the concentrate accounted 36.9% of the weight of the initialtailings.
The extraction of Cr,Oj3 into the concentrate accounted for72.7%;

- from the cake after leaching in 30% NH4HSOssolution — 59,2 Cr,0s3; 9,1 MgO; 12,4 SiO,;
13,05 Fe,03; 4,63 ALOs; 0,21 CaO. The output of the concentrate accounted 32.9% of the weight of the
initialtailings. The extraction of Cr,0O; into the concentrate accounted for86.8%. The material balance of
cake enrichment under these conditions is given in table 6.

Table 6 — Material balance ofcakeenrichment after leaching
in a 30% NH4HSO, solutionusing KNELSON centrifugal separator

Output Content, % Production Extraction,%
Product name
g % Cr203 CI'203 Cr203
Concentrate KNELSON 49,35 32,9 59,2 1947,68 86,8
Tailings KNELSON 100,65 67,1 4,35 291,7 13,2
Total 150 100,0 2239,38 100,0

X-ray phase analysis of cake enrichment products after leaching in 30% NH4HSO, solutionis
presented in tables 7, 8.

Table 7 — X-ray phase analysis of tailingsenrichment of cake after leaching in a 30% NH4HSO, solution

— 186 ——




ISSN 2224-5278 Cepus eeonocuu u mexuuyeckux nHayk. Ne 3. 2018

Name Formula %
Kaolinite Al,S1,05(OH), 44,9
Clinochlore (Mg,Fe,Al)4(S1,Cr)40,4(OH)g 44,5
Chromite (Fep.52Mgo.48)(Cro.76Al0.24)204 10,6

Table 8 — X-ray phase analysis of chromite concentrate

Name Formula %
Chromite (Fep 52Mgo.48)(Cro.76A10.24)204 100

The data of X-ray phase and chemical analysis shows that leaching of slurry tailings with a 30%
NH4HSO, solution of ammonium hydrogensulfate, the rock-forming minerals commonlyconvert into
solution, and chromite and chromite-containing minerals, coalitol and amorphous silica remain in the
cake-the rough concentrate. The amorphous silica resists the X-ray phase analysis.

When enriching the rough concentrate using the centrifugal separator KNELSON, a chromite
concentrate consisting of a chromite mineral - (Fe5,Mgg 45)(Cro.76Alp24),04 Wasobtained.

Thus, in the process of slurry tailings enrichment, using the technology including the operations on
the preliminary activation of the chromite-containing tailings in a solution of sodium hydrogen carbonate;
leaching in a solution of ammonium hydrogen sulfate, and gravitational enrichment using centrifugal
separator,a chromite concentrate with a 59.2% content of Cr,O; was obtained with the extraction of Cr,0;
into a concentrate of 86.8%.
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MerTamtyprus ®oHe KeH 0aiibITy HHCTUTYThI, AnMathl, Kazakcran

BAUBITY YPAICIHIH IIIJIAM KAJIJBIKTAPBIHAH
XPOM KOHIEHTPATBIH AJTY TEXHOJIOT'USICBIH ) KACAY

Annoranus. TexHoreHni kamaeikrapasl — Kazakcran PecnyOnmkaceiHbiH J{OHABIK Tay-KeH OalBITy KOMOH-
HaTeHBIH (Jouapik TKBK) XxpoMuTTi KeHiH OailbITKaHIAFbl MUIAaM KANIBIKTApBIH KalTa eHACYHNiH 3epTTey HOTH-
JKeJIepl KeTIpiireH.

OpTaibIKTaH TeTKIll 06Tl )KoHe XUMUSUIBIK OaibITy apKbUIbl XPOM KOHIIEHTPATBHIH aJlyAbIH TEXHOJIOTHSCHI
JKacajblHAbl. ByJl TEXHOIOrHs KypaMbIHIa XpOM 0ap KalIbIKTapabl TMAPOKApOOHAT HATPHH ePITIHAICIHAC alAbIH
ana OelceHIIpyai, aMMOHUIIIH OMCYNIb(AT epiTIHAICIHAC MaiManay KOHE OPTAJBIK TEHKIll OeJTilIiHIe rpaBUTa-
LYSUIBIK OaWbITY Il KaMTUABL. AJIJBIH ajia OelceHIipy YpIICiH XKyprizy — IaiiManay Ke3iHJe KOCBhIMILA DJIEMEHT-
TepAiH (MarHuM, KpeMHHH, TeMip) KOHbUTy eceOiHeH, KypaMbIHIa XpoM 0ap KaJABIKTapIbl OalbITy JOpEeKeCiH
JKOFapJiaTy YIIiH KepeK. AJAbIH ana OeJICeHIipy HOTWXKECIHIE YATLIepIiH Kypambl can e3repeai. COHbIMEH KaTap,
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yrrinepniy (as3anslk Kypambl esrepemi, KypamblHAa MarHuid Oap (azamapAblH KaTBIHACHI, KypaMBIHIA KaJbIWH
okcuni 6ap dazanap >koHBLIATEL.

JXKyprizinren 3epTTey >KYMBICTapblHAA IUTAM KIABIKTApbIH [IaliManay YIIiH peareHTTi Tanmaranma — 30%
NH4HSO, epitinuicin KongaHFaHaa eTe KaKChl HOTHIKENEp anblHAbl. PeHTreH(asanbl xoHe XUMUSUIIBIK Taugayiap
HOTHDKECIHEH [UTaM KaJABIKTapbIH [aiMaiaraHIa *bIHBICTAPTY3ETilll MUHEpaIIap HETi3iHeH epITiHAIre oTedi, ai
KEKTe — aJfallKbl KOHIEHTPATTa XPOMHT JKOHE XPOMHTTI MUHEpaiap, KOajJuH, aMOpOThl KPEMHUH JAUOKCHAI Ka-
JIaThIHBIH KOpyre 0oabl.

KNELSON opTamaH Tenkim OeJrilliHe aaFaliksl KOHIICHTPATThl OalbITKaHIa XPOMHUT MHUHEpPAJbIHAH Typa-
ThiH - (FegsoMgo48)(Cro76Alp24)204 Kypambiagarel CryO; — 59.2% - xpoMuTTi KoHIeHTpar anbiHael. Cr,O; KOH-
LIEHTpaKa ajbIHybl 86,8%.

XpoM KaJIBIKTapbIH OHIEY TEXHOJOTMSCHIH jKacay SKOJIOTHSIIBIK MaceNenepi ellin KaHa KoiMai, COHBIMEeH
KaTap XpOM KOHIICHTPATHIHBIH IIBIFBICHIH apTTHIPaIbI.

Tyi#iin ce3mep: mulaM KaJlABIKTaphl, OelICeHAIpy, aMMOHHU OWCYIh(aThl, OPTAIBIK TENKIm Oerimi, XpoMm
KOHILIEHTPATHI.

b. K. Kenxanues, C. B. 'naagpiiies, P. A. AonyaBanues, E. U. Kyabaees,
K. O. BeiicembexoBa, C. A. OmapoBa, A. U. MananoBa

Wucrutyt Metaiutypruu u oborainenus, Anmatel, Kazaxcran

PA3PABOTKA TEXHOJIOI'MA NOJIYYEHUS XPOMHUTOBOI'O KOHIIEHTPATA
N3 IIVIAMOBBIX XBOCTOB OBOTI'AIIEHUA

AHHOTanusi. B crathe mpuBeNCHBI Pe3yNbTaThl MCCIENIOBAHMH MEPEPaOOTKH TEXHOTEHHBIX OTXOAOB - IIUIa-
MOBBIX XBOCTOB OOOTamIeHUs XPOMHUTOBOW pyabl JloHCKOro ropHO-oOoratuTensHOro komOuHata PecmyOmmku
Kazaxcran.

Pa3paborana TeXHONOTHs IOJXYyYEHUS XPOMHTOBOTO KOHIIEHTpPAaTa METOJIOM XHMHYECKOTro OOOTalleHus |
LEHTPOOXHOH cenapanuu. TeXHOJIOrHs BKIIOYAST ONEpaluyl NPeIBAPUTENbHON aKTHUBALMU XPOMHTCOJEPIKALINX
LIJJAMOB B PacTBOpe THAPOKapOOHAaTa HATpPUs, BBILEIAYUBAHUE B PacTBOpe T'MAPOCYib(aTa aMMOHHS U TI'paBH-
TallMOHHOE O0oTralleHHe Ha LEeHTpoOex)HOM cenapartope.llpoBeneHne onepauuy NpPEABAPUTENBHON aKTHBAILMH
HCOGXOHI/IMO JUISA ITOBBIIIICHUSA CTCIICHU O6OFaLlIeHI/IH XPOMUTCOACPIKAIINX IJIaMOB IIPU BBIIMICITIAYUBAHNUU 3a CUCT
yZaJIeHHsl COIYTCTBYIOUIMX JIEMEHTOB — MarHusi, KpEMHUs, )kene3a. B pesynbpTrare akTHBaLUM KOJMYECTBEHHBIN
cocTaB NMpo0 M3MEHsAETCS HE3HAYUTENIFHO. B TO ke BpeMst MeHsieTcst (ha30BhIi cocTaB Mpood, ucyesaroT (asbl, couep-
JKalle OKCUJT KallbIIMsl, COOTHOLIEHUsI MarHUKcoaepskamux ¢as.

B mpoBeneHHBIX HMCCIEIOBAaHMAX TP BHIOOPE peareHTa Ui BIIIEIaYMBaHMS IUIAMOBBIX XBOCTOB HAITYHIINE
pe3ynbTaThl MOMYYeHB! MPU UcToab30oBaHNK pacTBopa ¢ 30% NH4HSO,. V3 nanHBIX peHTreH0(ha30BOro U XHMH-
YECKOT0 aHaJIM30B CJIEyeT, YTO TPH BHINIETAYMBAHMM IIUIAMOBBIX XBOCTOB, MOPOA000pa3yloIIMEe MHHEpPAIbl B
OCHOBHOM MEPEXOJST B PACTBOP, @ B KEKE - YEPHOBOM KOHIIEHTPATE OCTAIOTCA XPOMHUT M XPOMMTCOAEpPIKAIIHE
MHHEepabl, KOATMHUT 1 aMOPQHBIl KpEeMHE3eM.

IIpu oboraiieHry YEpPHOBOI'O KOHIIEHTpaTa Ha IeHTpoOexkHOM cenaparope KNELSON mosydeH XpOMUTOBBII
KOHIICHTPAT, COCTOSAIIMN 13 MuHepana xpomuta - (FeyspMgg43)(Cror6Al924)20,4 ¢ comepxanuem Cr,O3 59,2% npu
n3BneueHnu Cr,O; B KoHIIEHTpaT 86,8%

PazpaboTka TexHOJOTHH IepepabOoTKH XPOMHTOBBIX IUIAMOB IO3BOJHMT HE TOJBKO pEIIaTh IKOJIOTHYECKYIO
npo0JieMy, HO ¥ YBEJIMYHTH BBITYCK XPOMUTOBOTO KOHIIEHTpATA.

KitroueBble c10Ba: IUIAMOBBIE XBOCTBI, aKTHUBalMs, I'MAPOCYiIb(aT aMMOHHMS, LEHTPOOEKHBIH cemaparop,
XPOMHUTOBBII KOHIIEHTPAT.
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