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ABSTRACT

A sample of iron ore from the Kharganat deposit was crushed to under 3 mm and subjected to dry
magnetic separation, yielding a concentrate with 60.28% iron content and 98.92% metal recovery.
When the sample was further crushed to under 1 mm and reprocessed, a concentrate with 66.7%
iron content and 95.88% metal recovery was obtained. Through wet magnetic separation, a
concentrate with 67.71% iron content and 96.9% metal recovery was produced. The tests
confirmed that the most effective method was wet separation after crushing to under 1 mm and
grinding for 40 minutes. In terms of beneficiation technology for the deposit, two process
schemes—dry and wet magnetic separation—were developed. It was recommended that dry
beneficiation be used in production instead of the water-intensive wet method. The sulfur and
phosphorus content in the technological samples met standard requirements. Both previous
studies and new exploration results were used in the resource estimation. It was confirmed that
using a 10% cutoff grade for resource calculation is economically efficient. The minimum thickness
of ore bodies was set at 2.0 meters, and the maximum thickness of waste rock at 4.0 meters.
Resources were classified into Measured (B), Indicated (C), and Inferred (P1) categories. The
geological structure of the deposit is simple, with a stable ore body distribution. The ore body
thickness ranges from 5 to 40 meters, with an average of 23 meters. The deposit is suitable for
open-pit mining, and no water drainage issues are expected in the initial years. It is planned to
build an open-pit mine with an annual capacity of 500,000 tons of ore, with the cost of mining one
ton of ore estimated at 4,312.8 MINT.
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Introduction

In Mongolia, the mining and mineral resources
sector has become one of the main driving forces of
economic development, with iron ore extraction and
beneficiation gaining particular importance. The
Kharganat iron ore deposit is located in Naranbulag
soum of Uvs province, and the quality and reserves
of its ore occupy a key position in the region’s
development strategy [[1],[2]]. Efficient and
economically optimized beneficiation and utilization
of the deposit’s ore is a primary goal, as it ensures
effective use of the reserves and supplies the
industrial sector with essential raw materials. Within
this framework, testing the beneficiation technology
using a dry magnetic separator is a critical step
toward developing an efficient solution tailored to
the characteristics of the ore. The dry beneficiation
method offers distinct advantages in water-scarce
regions and is also significant for minimizing
environmental impact. Therefore, adapting the
Kharganat iron ore to dry magnetic beneficiation
technology constitutes a study of not only industrial

but also environmental relevance. Research
Objective [[2], [3]].

The main objective of this study is to
experimentally determine the feasibility of

beneficiating ore from the Kharganat iron deposit
using dry magnetic separator technology at the
laboratory level; to evaluate the ore’s beneficiation
potential; to optimize the beneficiation process
parameters; and to develop the necessary
technological foundation for future industrial
implementation [4].

The experimental part

Iron ore is most commonly beneficiated using
dry magnetic separation in industrial applications.
The Kharganat iron ore sample was screened into
fractions ranging from 3 mm to 0.125 mm, and each
fraction was beneficiated using a dry magnetic
separator set at a magnetic field strength of 2.5A.
According to the test results, when the sample was
crushed to under 3 mm and the 3-2 mm fraction was
processed using a dry magnetic separator, a
concentrate with 60.28% iron content and 98.92%
metal recovery was obtained. To increase the
concentrate grade, the sample was further crushed
to under 1 mm and processed again using a dry
magnetic separator, yielding a concentrate with
66.7% iron content and 95.88% metal recovery.
From the test results, it was observed that when the
ore was ground for 40 minutes and processed

through wet magnetic separation, the concentrate
yield was 92.05%, with an iron content of 67.71%
and metal recovery of 96.9% [[5],[6]].

Therefore, under the conditions of wet magnetic
separation, crushing the primary ore to under 1 mm
and grinding for 40 minutes was selected as the
most optimal parameter. To confirm the results, this
test was repeated with a 10 kg sample, yielding a
concentrate with 81.55% yield, 65.71% iron content,
and 95.42% metal recovery.

Based on the results of the tests and research,
two process flows for beneficiating the Kharganat
iron ore using dry and wet magnetic separators were
developed.

Both technological flows can be used in
industrial applications. However, due to the high
water consumption associated with wet magnetic
separation, the use of the dry magnetic separation
process is recommended.

In the technological sample, the contents of
harmful impurities were low: sulfur was below 0.1%,
and phosphorus was below 0.2%, which are not
considered to affect the quality of the concentrate
[[71, [8], [9]].

For the resource estimation at the Kharganat
deposit, chemical analysis results from 374 core
samples obtained from 49 boreholes, drilled by both
the current and previous researchers within a 100 x
40-50-meter exploration grid, were used, along with
the results from 253 trench samples collected from
27 surface channels.

To determine the key conditional parameters
used in the resource calculation—such as cutoff
grade, minimum industrial grade within a block,
minimum thickness of ore intervals, and maximum
thickness of barren intervals and waste rock—
calculations were performed by comparing ore
sections delineated at a 10% cutoff grade with those
at 15% and 20% cutoff grades. As a result, the
economically optimal cutoff grade, the minimum
industrial grade within a block, and the
corresponding thickness were determined.

After running calculations using all three
scenarios, it was confirmed that each is
economically viable, thereby justifying the use of a
10% cutoff grade. We concluded that this approach
enables the full and efficient utilization of the ore
from the deposit.

Therefore, based on the selected cut-off grade,
the minimum ore grade required for production
within the block was calculated using the cost of
geological exploration incurred per ton of extracted,
processed, and newly added ore reserve, using the
following formula:
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Where:

e Zob— Costof extracting 1 ton of ore, 4,312.8%

®  Zwoov — Cost of processing 1 ton of ore,
10,388.98%

® Zga — Cost of geological exploration for
increasing 1 ton of ore reserves, 25.55%

e Cn — Metal price (price of 1 ton of
concentrate based on the Ministry of Finance
reference), 85 USD or 105,400%

Based on the calculated result of the minimum
grade within a block, it is fully feasible to adopt a
cutoff grade of 10%.

Relying on the results of the above study, we
determined that a minimum ore body thickness of
1.0 m is appropriate and used this value in the
calculations. However, for the marginal boreholes,
the minimum ore body thickness was taken as 2.0 m
when outlining the boundaries. (This was based on
the anticipated bucket size of the excavator to be
used in the future.)

In cases where high-grade ore bodies in the
cross-sections are relatively thin, setting a large
thickness for barren rock layers or non-typical layers
reduces the ore content in the cross-section.
Therefore, we carefully selected a value of 4.0 m to
minimise any excessive impact [[10], [11]].

Taking into account the above research and
analysis results, the conditional indicators used in
the resource calculation were as follows:

e Cutoff grades for delineating ore intervals —
10%, 15%, 20%

e Minimum industrial grade within a block —
15%

¢ Minimum ore body thickness —2.0 m

¢ Thickness of barren rock and sub-economic
layers—4.0 m

e Bulk density of ore —4.91%

¢ Minimum mineralization coefficient — 0.8

Using the key conditional indicators
described above, the central part of the ore body
was estimated as measured reserves (denoted by
the letter B), while the marginal parts of the ore
body were estimated as indicated reserves (denoted
by the letter C). The remaining parts—namely, the
northern, eastern, western, and southern sections
of the ore body as defined by the magnetic
anomalies identified during exploration, along with
the deeper part of the deposit—were classified as
inferred resources (denoted by P1).

105400-0,975-0,9588

The Kharganat deposit’s ore body is geologically
simple, with minimal variation in ore body thickness,
uniform distribution of the main mineral
components, and no fragmentation or significant
internal alteration. Therefore, in accordance with
the classification system of mineral deposits, it was
categorized as Group Il [[12], [13]].

After studying the rock samples and other
materials collected during the Kharganat
exploration, along with laboratory analysis results
and ore distribution characteristics in the deposit
area, it was concluded that the ore has no clearly
defined distribution criteria or geological
boundaries. Therefore, the boundaries of the ore
body were defined solely based on drilling data and
sample analysis results.

The boundary of the measured reserves (B) was

delineated based on sample analysis results,
conditional indicators, and constrained by
exploration workings and boreholes. Since

geological and geophysical indicators, along with
some mine workings and boreholes, confirm that
the ore body extends toward the margin, limited
extrapolation methods were used on exploration
lines X, V, I-1, and VIII. The indicated reserves (C)
were also defined using the extrapolation method.

The ore body of the Kharganat iron ore deposit
is a stable, massive body with consistent thickness,
starting from the surface and extending to shallow
depths. Fracturing across the deposit does not
generally exceed 5-10 meters and significantly
decreases with depth. Although the ore body is hard,
slightly weathered and crumbled sections occur near
the surface.

The Kharganat iron ore body extends from the
southeast to the northwest, with a total length of
approximately 1,100 meters. Its width is about 160-
240 meters in the southeastern section, 80-170
meters in the northwestern section, and 160-200
meters in the central section, with an average width
of 150.9 meters. The surface relief of the ore body
gradually slopes downward from southeast to
northwest, making the northwestern side especially
suitable for mining operations.

In the blocks classified as measured reserves
(denoted by B), the overburden thickness ranges
from 0.0 to 17.5 meters, averaging 3.5 meters, while
the ore body thickness ranges from 5 to 40 meters,
with an average of 23 meters.
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In the resource estimation, the average bulk
density of the ore body was taken as 4.91 t/m3, as
determined in 2010.

Iron ore can be mined using drilling and blasting
methods, and it is fully feasible to selectively extract
slightly weathered and fragmented sections near
the surface. Within the deposit area, groundwater
was encountered at a depth of 29.0 meters in the
borehole drilled at the lowest point. Therefore,
drainage measures will need to be implemented in
the later years of operation. During the initial years
of mining, the hydrogeological conditions are not
problematic, as there is no groundwater or surface
water, and the terrain is elevated, meaning that
water accumulation in the open-pit is not expected
([14], [15]].

Considering the mining and technical conditions
of the deposit, the structure and location of the ore
body, and the volume of overburden removal, it was
determined that open-pit mining would be
appropriate. This report includes a preliminary
technical and economic estimate for operating the
deposit as an open-pit mine.

The boundaries of the open-pit were established
based on the ratio of economically viable ore and
waste in the measured reserves. The slope angle of
the pit wall at a mining depth of 40-60 meters was
determined to be 70 per mille %), taking into
account the natural, climatic, hydrogeological
conditions, and rock hardness characteristics during
mining. Depending on the mining and technical
conditions, during the first nine years, the slope
angle in the upper 20-30 meters of depth may be
close to 0°.

An open-pit mine with an annual capacity of
500,000 tons of ore is planned. The parameters for
exploiting the Kharganat iron deposit via open-pit
mining have been optimised, suitable mining
machinery has been selected based on operational
parameters, and the production cost has been
calculated. The cost of mining 1 ton of ore
(production cost) is estimated to be 4,312.8 MNT.

In the beneficiation cost estimate, the ore was
first crushed to less than 30 mm and then processed
by dry magnetic separation. The remaining low-
grade portion was ground and also processed using
a dry method. This selected technology was used to
calculate the beneficiation cost. The cost of
beneficiating 1 ton of ore (production cost) is
10,388.98 MINT [16].

The reserves of economically exploitable and
geologically proven mineral resources are presented
in the table below. The quantity of measured
reserves selected for exploitation (denoted by B)
amounts to 10.8 million tons of ore.

Table 1 - Reserves prepared for exploitation and
identified through geological exploration [17]

No Reserve Average Volume Bulk Total
Category | Thickness (m3) Density | Geological
of Ore (t/m3) Reserves
Body (m) (million
tons)
1 B 23 2.186.67 4.91 10.8
9.0
C — 695.002 491 3.41
3 P1 — 72.000 491 11.74
Total 25.94

When extracting mineral resources, it is not
possible to recover the entire geological reserve
identified through exploration, and to some extent,
loss and dilution occur during mining. Factors such
as  geological-mining  conditions, technical-
technological limitations, and organizational factors
contribute to the occurrence of loss and dilution of
mineral resources.

During mining operations, the ore loss rate was
estimated at 3%, and the dilution rate at 2.5%. Using
these indicators, the production (exploitable)
reserves were calculated as follows:

Table 2 - Ore Loss During Mining [18]

Reserve | Geological Loss Dilution | Production
Category Reserves (3%) (2.5%) Reserves
(million (million (million (million
tons) tons) tons) tons)
B 10.8 0.324 0.27 10.7
C 341 0.102 — 33
Total 14.2 0.426 0.27 14.0

Discussion of the results

Within the area covered by Mining License No.
13766A, the Kharganat iron ore deposit was
explored in 2010 by ELGT LLC using its own funds.
The exploration work included core drilling,
magnetic surveying, topographic and geodetic
surveys, various types of sampling, and laboratory
analyses.
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The drilling was carried out by the drilling team
of Naran Talst LLC, magnetic surveying by Geo Oron
LLC, topographic and geodetic work by ATPP LLC,
laboratory testing by the Central Geological
Laboratory in Ulaanbaatar, external quality control
by SGS Laboratory, geological studies by a team of
geologists from  ShShDB LLC, and the
hydrogeological work was performed under
contract by Dr. Professor M. Alei and others. It is
important to note their contributions.

The results of trenches and boreholes excavated
during previous exploration phases by researchers
such as N.l. Modnova (1950) and O. Khongor
(1990)—including channel and core sample chemical
analyses—were reprocessed and integrated with
the results from the complementary exploration
conducted by ELGT LLC. This included magnetic
surveys, geological traverses, borehole data, and
laboratory test results. Based on these combined
outcomes, this reserve report has been compiled.

The complementary exploration work carried
out at the Kharganat deposit fully meets the
requirements of the standard.

The Kharganat deposit is located at the margin
of a 1,200 x 500 m xenolith body of the
Tsagaanshiveet Formation, consisting of Lower to
Middle Devonian volcanogenic-sedimentary rocks,
which formed as a result of the intrusion of
leucogranitic rocks from the Dulaanuushig intrusive
complex of Late Devonian—Early Carboniferous age.

The ore body is hosted in a skarn formation that
is intensely silicified and hornfelsed, containing
actinolite-epidote minerals.

The ore body is concordantly hosted within
skarn-altered  volcanogenic-sedimentary  rocks,
trending northwest. Its strike length is 1,200 m. The
width of the ore body varies: in the southeast it
ranges from 160-240 m, in the central section from
110-160 m, and in the northwest from 90-120 m,
with an average width of 151 m.

Morphologically, the iron ore body is continuous
with no apophyses or significant disruptions,
extending in a northwest direction both horizontally
and vertically.

The total iron content in the ore ranges from
20.3-60.8% in exploration trenches, with an average
of 44.26%, and from 10.28-62.0% in drill holes, with
an average of 36.93%. Sampling has confirmed that

the iron content is uniformly distributed along both
the strike and vertical direction of the ore body.

The mineral composition of the Kharganat iron
ore consists mainly of magnetite, with smaller
amounts of martite, hydrogoethite, pyrite,
malachite, millerite, hematite, chalcopyrite, and
other minerals. Magnetite accounts for 80—85% of
the iron ore, martite 5-10%, and the rest are minor
minerals. The ore is classified as skarn-type
magnetite.

For technological testing and the development
of a beneficiation process flow, a 180 kg
technological sample was processed at the Central
Geological Laboratory using both dry and wet
magnetic separation. The dry magnetic separation
yielded a concentrate with 66.7% iron content and
95.88% metal recovery, while wet magnetic
separation resulted in 65.71% iron content and
95.42% metal recovery.

The iron content in the tailings was about 14%,
which chemical analysis confirmed to be low-
magnetic martite.

Based on these results, two beneficiation
flowsheets using dry and wet magnetic separation
were developed, and due to the high-water
consumption of the wet process, the dry magnetic
separation process was recommended for industrial
application [19].

The hydrogeological conditions of the deposit
are very simple.

The southeastern part of the ore body will
remain dry during operation, while groundwater will
begin to seep only in the northwestern part of the
mine at depths below 25 m (elevation 1,498 m). The
water inflow is estimated at 676 m? per day, or 28.2
m3 per hour, which will not pose any difficulties for
mining operations.

The mining and technical conditions of the
Kharganat deposit are simple.

Most of the ore body is exposed at the surface,
with the deepest part located at 17.5 m depth. The
stripping ratio is 0.05 m3/ton.

As a result of the complementary exploration
work conducted at the Kharganat deposit in 2024,
the classification of the iron ore production reserves
was upgraded, and the quantity of ore contained
within the ore body was redefined. The figures are
shown in the table below:
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Table 3 - Reserves prepared for exploitation and identified through geological exploration [20]

No Indicators Unit Ore Reserves and Cutoff Grade
10% 15% 20%
1 Measured reserves (Category B) Million.t 10.82 9.87 9.33
Total iron average grade % 41.9 44.96 46.08
2 Measured reserves (Category C) Million.t 3.41 2.15 1.33
Total iron average grade % 27.82 39.41 42.35
3 Inferred resources (Category P1) Million.t 11.74 12.61 13.52
4 Total ore reserves, B+C Million.t 14.2 12.02 10.67
Total resources B+C+P1 Million.t 26.8 24.63 24.19

It is planned to develop the deposit through
open-pit mining and to construct a beneficiation
plant capable of processing 500,000 tons of ore per
year. A preliminary economic assessment has shown
that the exploitation of the Kharganat iron ore
deposit would be economically viable. Bringing this
deposit into economic circulation would not only
contribute to the development of the local economy
but also help to reduce unemployment to some
extent.

Conclusion

Beneficiation tests conducted on samples from
the Kharganat iron ore deposit confirmed that both
dry and wet magnetic separation technologies are
effective. Dry beneficiation produced concentrates
with iron content ranging from 60.28% to 66.7%,
while wet beneficiation yielded a concentrate with
67.71% iron content, demonstrating high
technological efficiency. Since wet beneficiation
requires significant water consumption, it is
recommended to apply dry beneficiation technology
in production.

Cite this article as:

The geological structure of the ore body is
simple, and the ore distribution is consistent. The
deposit is suitable for open-pit mining, with a
planned annual production capacity of 500,000 tons
of ore. From an economic perspective, calculating
reserves at a 10% cutoff grade is considered
appropriate, and the cost of mining is within a
feasible range.

Thus, based on technical-economic indicators
and beneficiation results, the Kharganat iron ore
deposit has been confirmed to be suitable for
industrial exploitation.

Conflict of interest. On behalf of all the authors,
the corresponding author declares that there is no
conflict of interest.

CRediT  author  statement: B.Khussan,
M.Rabatuly: Conceptualization, = Methodology,
Software; J.Duissyen, Zh.Matayev: Data curation,
Writing-Original draft preparation; A.Yesendosova,
A.Kenetayeva: Visualization, Investigation;
B.Khussan, J.Toshov: Software, Validation.

Khussan B, Yesendosova AN, Kenetaeva AA, Rabatuly M, Matayev ZhSh, Duissyen J, Toshov JB.

Experimental Study on Dry Magnetic Separation of Kharganat Iron Ore. Kompleksnoe Ispolzovanie Mineralnogo Syra =
Complex Use of Mineral Resources. 2027; 340(1):58-66. https://doi.org/10.31643/2027/6445.06

XapraHaT Temip KeHiH KypFaK MarHUTTiK 66y apKbi/ibl SKCNEPUMEHTTIK 3epTTey

! Xycan B., ! EceHpocoBa A.H., ! KeHetaesa A. A., ! Pabatynbl M., 2 Mataes X.LL.,
3 DlyiiceH XK., 4 Towos X.B.

13. CarbIHo8 amblHOaFbl KaparaHObl mexHUKasnelK yHusepcumemi, KaparaHdel, KazakcmaH
2 TumepnaH-2011 MKLLUC oky opmansirel, KaparaHosl, Kazakcmat
3 MoHFonus ynmmelK YHusepcumemi, ¥naH-6amop, MoHFonus
4 Ucnam Kapim ameiHdarsl TawkeHm Memaekemmik TexHUKanolk YHueepcumemi, TawkeHm, ©636ekcmaHx



https://doi.org/10.31643/2027/6445.06

Kompleksnoe Ispolzovanie Mineralnogo Syra = Complex Use of Mineral Resources

Makana kengi: 19 mamei3 2025
CapantamagaH eTTi: 25 mameiz 2025
Kabbinganapl: 15 Keipkylek 2025

TYWIHAEME

XapraHaT KeH OpHbIHAH aNblHFAH TeMip KeHiHiH cbiHamacbl 3 MM-Te AeliH ycaKTanbin, Kypfak
MarHuTTiK 6eniHyre ywbipan, KypambiHaa 60,28% Temip 6ap KOHLEHTpaT xaHe 98,92% meTann
anbiHAbl. YAriHi ogaH api 1 mm-re AeiiH ycakTan, KaiTa eHAereH Kesae KypamblHaa 66,7% temip
»KoHe 95,88% meTan 601aTbiH KOHLEHTPAT anblHAbl. blaFanabl MarHUTTIK cenapauuaHbl KongaHa
OTbIpbIN, KypambliHAA Temip menwepi 67,71% KaHe meTann aKcTpakuuacel 96,9% 60natbiH
KOHLLEHTPAT anblHAbl. CbIHaKTap eH TMiMAi a4ic 1 MM-4eH TOMEH ycaKTanfaHHaH KeuiH »kaHe 40
MWHYT 6OMbl yHTaKTaNfaHHAH KeWiH binfangpl 6eny ekeHiH pactagbl. KeH OpHbIH 6aibiTy
TEXHO/NIOTUACBIHA KeneTiH 6oscaK, eKi TEXHOMOTUANBIK CXeMa 33ipaeHAi—KypFaK KaHe AbIMKbIN
MarHuTTi 6e2y. BHAIpICTE Cyabl KON KaxeT eTeTiH AbIMKbII 94ICTiH OpHbIHA KypfaK 6alibiTyabl
KON AQHY YCbIHbINABI. TEXHONOTUANBIK yArinepaeri KykipT neH ¢ocdopapiH, Menwepi cTaHaapTTbI
Tanantapfa cait 6onabl. Pecypcrapapl 6afanay KesiHae anablHfbl 3epTTeyaep Ae, reoNoruanbik
6apnayablH, XKaHa HaTvxKenepi e nanganaHbingbl. Pecypcrapabl ecentey ylwiH wekTi 6araHbl 10%
nanganaHy sKOHOMUKasbIK TYPFbIAAH TMIMAT ekeHAiri pacTanabl. KeH aeHenepiHiH, MUHUManabl
KanblHAbIFbl 2,0 MeTp, an KanAblK KbIHbICTapAblH, MaKcumanapl KanbiHAabibl 4,0 meTp 60nbin
6enrinenai. Pecypcrap ©nwenreH (B), KepcertinreH (C) x)aHe bomkamabl (P1) caHaTTapFa xikTenai.
KeH OpHbIHbIH, reONOMMANBIK KYPblbiMbl KapanaibliM, KeH AeHenepi TypakTbl TapanfaH. KeH
[AEHeCiHiH KanbiHapbiFbl 5-TeH 40 meTpre AeiiH, opTawa ecenneH 23 meTpAai Kypaiapl. KeH opHbl
aWbIK, d4iCNeH eHAipyre Kapamabl KoHe anfalKbl KbliJapbl CyAbl afbidyAa KWUbIHAbIKTAP
KyTinmengi. KyaTTbiibiFbl KbinbiHa 500 000 TOHHA KeHAi KypalTblH alblK KeHiw cany
»)KocnapnaHyaa, byn pette 6ip TOHHa KeHAi eHAIpy KyHbl 4 312,8 MAH TyrpuKKe bafanaHagpl.

TyliiH ce30ep: Temip KeHi, KEH OpHbI, Tay-KEH r'MAPOTreoN0rMANbIK ¥KaFaalibl, reoNorusanbiK 6apnay.
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AHHOTALUMUA
O6paseL, }KenesHo pyabl C MecTopoxaeHus XapraHat 6bii1 U3menbyeH 40 pa3mepa MeHee 3 Mm

M MOABEPrHyT CyXOW MarHWUTHOWM cemapauuu, B pesysnbTaTe 4ero Obla MOJyYeH KOHLLEHTpAT C
cogepkaHnem kenesa 60,28% u usBneyeHnem metanna 98,92%. Korga obpasey 6bin
AONOIHUTENBHO U3MENbYEH A0 pasmepa meHee 1 MM v NoABeprHyT NoBTOpHOW 06paboTke, Bbin
No/lydeH KOHLIEHTPAT C coAepiKaHuem xenesa 66,7% u u3BnedyeHvem metanna 95,88%. C
NOMOLLbIO MOKPOWM MarHUTHOM cenapaumm 6bin NOAyYeH KOHLEHTPAT C CoAeprKaHMem Kenesa
67,71% v n3BneyeHmem metanna 96,9%. UcnbiTaHna noarsepauau, 4to Hanbonee ahpdeKTUBHbIM
MeTOAOM fBNAETCA MOKpas cenapauus nocne apobneHua [o pasmepa meHee 1 mm 1
n3mesnibyeHunn B TedeHne 40 MUHYT. YTO KacaeTcs TEXHONOrMM 0boraweHns ANs MeCcTOPOXKAEHNA,
TO 6bIAN pa3paboTaHbl ABe TEXHONOTMYECKME CXEMbI — CyXas M MOKPAs MarHUTHas cenapaums.
Bblno pekomeHA0BaHO MCMOb30BaTb Cyxoe oboralieHne B MPOU3BOACTBE BMECTO BOAOEMKOro
MOKporo meToga. CogeprkaHue cepbl U pocdopa B TeXHONOrMUECKMX 06pasLax COOTBETCTBOBAIO
CTaHAAPTHbIM TpeboBaHUAM. Mpu oueHKe pecypcoB OblM MCMONb30BaHbl KaK npeablaylive
nccnenoBaHuA, Tak M HOBble Pe3y/ibTaTbl Fe0N10ropassBesoUHbIX PaboT. bbino NoATBEPXKAEHO, YTO
ncnonb3oaHne 10%-HOWM HOPMbI OTCEYEHWMA O/1A pacyeTa PecypcoB ABNAETCA 3KOHOMMYECKU
3¢ beKTUBHbIM. MUHUMAaNbHan TONLWMHA PYAHbIX Ten Bblia ycTaHoBAEHa Ha ypoBHe 2,0 MeTpos, a
MaKCMMabHasA TOJWMHA NycTol nopoabl - 4,0 meTpa. Pecypcbl 6binn KnaccudbuumpoBaHbl Ha
KaTeropuu "M3mepeHHble" (B), "YkasaHHble" (C) u "npegnonaraembie" (P1). Feonormuyeckoe
CTPOEHWE MECTOPOXKAEHMA NPOCTOE, CO CTabUNbHBIM pacnpeaeneHnem pyaHbix Ten. MowHoCTb
pyaHoro Tena konebnetca ot 5 go 40 meTpos, B cpegHem 23 meTpa. MecTopoKaeHne noaxoamt
AN pa3paboTKy OTKPbITbIM CNocobom, U B nepsblie rofbl He oXKupaetcs npobaem ¢ OTBOAOM
BOAbl. [NaHUpyeTcA CTPOUTENBLCTBO OTKPLITOrO MECTOPOXKAEHNA MOLLHOCTbIO 500 000 TOHH pyAbl
B roA, Npv 3TOM CTOMMOCTb A06bI4M OAHOM TOHHbI pyAbl oueHnBaeTcs B 4 312,8 MAH TYrpuKoB.

Knrouesbie cnosa: xenesHaa pyAa, pyaHoe MecTopoXaeHue, TropHo-rmaporeonornvyeckue
YyCcnoBuA, reosioropasseKa.
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