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ABSTRACT

The paper presents the results of studies on the processing of copper-lead mattes with high-sulfur
copper concentrate in a converter. The effect of high-sulfur copper concentrate on the quality of
converting products is shown. Based on the obtained results, a comparative analysis of the
technological indicators of the 1st period of converting copper-lead mattes according to the
existing technology and in the joint processing of copper-lead mattes with copper concentrate was
carried out. It has been established that when the high-sulfur copper concentrate is used as a
sulfidizing agent, excess sulfur released as a result of the dissociation of higher sulfides is
completely absorbed by the slag melt. It is shown that elemental sulfur, interacting with oxides of
non-ferrous metals and impurities, has a significant effect on the equilibrium distribution of metals
between the converting products and their extraction into targeted products. The influence of
sulfur on the destruction of magnetite in the process of converting was also established. New data
on the distribution of non-ferrous and associated metal impurities (As, Sb, etc.) were obtained
during the conversion of copper-lead mattes with high-sulfur copper concentrate. High values
were established for the extraction of non-ferrous metals and impurities into targeted products:
copper into matte - up to 98%, lead, zinc, arsenic, and antimony into dust - 87%, 91%, 84%, and
38%, respectively. The possibility of a significant improvement in technical and economic
indicators, the quality of converting products, and environmental protection during the joint
smelting of high-sulfur copper concentrate with a copper-lead matte are shown. The developed
technology for converting copper-lead mattes, with high-sulfur copper concentrate, is easily
integrated into the plant structure of Kazzinc LLP without any special material costs.

Keywords: copper-lead matte, sulfide copper concentrate, converting, converter slag, white
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continue to use well-established standard methods for

Introduction

In the scientific literature ,there is a sufficient
number of works devoted to the improvement of the
converting process, including the solution to the issue of
converter slag processing [[1], [2]]. The results of
extensive studies on the processing of copper
concentrates in converters [[3], [4], [5], [6], [7], [8], [9],
[10], [11]] have opened up wide opportunities for using
the converter as a smelting unit for solid materials. This
especially refers to the first period of converting copper
matte, which ultimately leads to a significant reduction
in total costs and an increase in the complexity of the
use of raw materials. However, their introduction into
production remains without due attention. Most plants

processing them according to existing schemes.

The existing positive practical experience of direct
processing of copper concentrates in converters shows
that there are some ways that can be found to improve
the quality of the resulting smelting products in the
course of the converting technology itself. Moreover,
such an approach, in our opinion, seems to be one of the
most promising areas for improving the processing of
copper-containing raw materials, both from a
technological and economic point of view and from an
environmental point of view. This is due to the fact that
the involvement in the processing of primary raw
materials with a complex chemical and mineralogical
composition, the technological indicators of existing
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processes, and the quality of the obtained products of
melts undergo significant changes in the direction of
deterioration. Regarding the converting process, there
is a strong complication of the compositions of
converter slags, and a decrease in the quality of the
converting products, which indicates the need to find
rational methods for converting.

The direct transfer of the experience of foreign
plants, both in terms of the design of aggregates and
process modes, in relation to sulphide concentrates of
Kazakhstan is complicated, due to their polymetallic
nature, low copper content, and higher contents of
impurities - Pb, As, Sb. Nevertheless, the search and
development of technologies for the complex
processing of difficult-to-recycle polymetallic copper-
zinc, copper-lead-zinc concentrates in converters could
be a significant reserve for metallurgical enterprises in
terms of additional extraction of Cu, Au, Ag, and related
- Zn, Pb, etc. metals into targeted commercial products.

It should be noted that in the known technologies
of direct processing of copper concentrates in
converters, the main goal was to use the converter
exclusively as a smelting unit and obtain an additional
amount of copper by smelting the concentrate. Despite
the positive results achieved, the developed
technologies also had a number of serious drawbacks in
terms of loading a finely dispersed concentrate into the
converter. In particular, the loading of the concentrate
into the converter required careful special preparation
(drying, grinding, using a complex loading installation).
When loading the concentrate into the converter, it was
not possible to ensure a low quantity of dust losses [12].
The method of loading finely dispersed materials into
the converter, developed by the authors of [13], seems
to be highly effective, which ensures the loading of the
material into the converter with a minimum (no more
than 0.5% of the weight of the loaded material) of its
dust removal as a loss. The solution to the issue of
loading finely dispersed material into the converter,
which is important for practice, allowed the authors to
simplify the technology of direct processing of
concentrates in converters and improve the
technological parameters of the converting process.

Due to the minimum dust losses, the injection unit
developed in [13] was used to load high-sulfur copper
concentrate into the converter.

It seems promising to simultaneously use high-
sulfur copper concentrate not only as an additional
source of copper production but also as a sulfidizing
agent, which improves the quality of the resulting
converting products. Detailed studies of industrial tests
for the processing of copper and copper-zinc high-sulfur
concentrates with copper mattes showed the
fundamental possibility of improving not only the

technological indicators of converting but also a
significant increase in the quality of the obtained
products [14].

The application of the developed technologies has
particular relevance for the conditions of converting
copper-lead mattes of Kazzinc LLP, where mattes are
characterized by an increased content of harmful metal
impurities: up to 25% lead, up to 4% arsenic, and up to
1.0% antimony. As a result of converting such mattes,
poor-quality blister copper (96-98% Cu) is obtained. At
the same time, recycled converter slags contain up to
35% lead, ~3% copper, and up to 1.5% total arsenic and
antimony. Despite these shortcomings and low
technological indicators of the process, due to the lack
of an alternative method for processing copper-lead
mattes, converting remains the main stage in the
production of blister copper in the general technological
flowsheet of lead production.

The purpose of this work is to study the behavior of
non-ferrous and associated metals during the joint
processing of high-sulfur copper concentrate with
copper-lead matte in converters and to evaluate the
effect of the concentrate on improving the quality of
converter slag.

Experimental methodology

The solution of the set tasks was carried out on
the basis of mathematical models [[15], [16], [17],
[18], [19]], which describe with sufficient accuracy
the calculation of the equilibrium yield of smelting
products and the composition of chemically reacting
systems. The methodology for determining the
optimal technological parameters for converting
copper-lead mattes is based on the analysis of the
obtained results and plant practice data. An
industrial array was accepted for analysis, including
the number of material flows and the composition
of the obtained products - mattes, slags, dust, and
blister copper, the results of the forms of metals in
the converting products, and the thermodynamic
analysis of the behavior of non-ferrous and related
metals.

The primary analysis of plant practice data was
reduced to clarifying the factors influencing the
distribution of metals between converting products.

The second stage included the determination of
the optimal technological regimes and process
parameters (matte composition, blast consumption,
quartz consumption, blowing time) that affect the
technological parameters of the process.

Technological indicators of converting were
established using a specially developed program,
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which is based on an iterative algorithm for
modeling the converting process. The developed
program describes with sufficiently high accuracy
the existing process of converting copper-lead
mattes and makes it possible to predict the optimal
parameters and technological modes of the process
for the condition of joint melting of matte with high-
sulfur copper concentrate.

The total array of data subjected to
mathematical processing amounted to 65
observations. The results of metallurgical

calculations of the process of converting copper-
lead mattes, obtained for the given input
parameters of plant practice, showed a good
agreement in terms of the quantity and composition
of the obtained products, and the distribution of
metals between the converting products. This
testifies to the high reliability of the research results
obtained in the work, as well as the developed
program, which establishes, on its basis, the
physicochemical processes that occur during the
converting of copper-lead mattes with high-sulfur
concentrate, and outlines ways to improve the
technological parameters of the process.

Results and discussion

As a sulfidizing agent, a high-sulfur copper
concentrate of the Zyryanovsky deposit was used,
composition %: 24.51 Cu; 2.5 Pb; 3.4 Zn; 28.6 Fe; 0.1
As; 0.2 Sb; 35 S; 3.6 SiO,. 30% of the weight of the
resulting converter slag was taken as the optimal
concentrate consumption [20]. The concentrate was
loaded 10 min before the converter slag was
discharged.

In the process of research, two modes of the
process of converting copper-lead mattes were
studied: the first is converting according to the
existing technology and the second is the converting
of copper-lead mattes with high-sulfur copper
concentrate.

To evaluate the behavior of Cu, Pb, Zn, As, and
Sb during the converting process, the following plant
data were analyzed: the temperatures of converter
slags at each unloading from the converter, one-
time measurements of the melt temperature during
each loading of a new portion of the matte and its
blowing.

A comparative analysis of technological
indicators of 2 converting modes is given in Table 1.

Table 1 - Results of technological indicators of converting copper-lead mattes: 1 — the mode according to the existing
technology; 2 - converting copper-lead mattes with high sulfur copper concentrate

1st mode - existing technology

# of discharge Products Chemical compositions of products, % Aig, (Sionll;);%), Blt?n\:lg’]g
Cu Pb |2Zn | As| Sb Fe S | Si02 m t min
Initial Initial matte | 35.50 | 26.00 [1.42|2.81| 0.71 | 15.15 |15.09| - ) ) )
products | verterslag | 3.83 | 33.5 454/ 2.8 | 095 | 127 | - |157
Matte 49.59 | 22.94 (0.61|3.34| 0.97 | 6.71 |13.40| -
Discharge #1 |g|ag 4.07 |26.74(2.34|1.04| 0.13 | 26.74 28.36| 6946.66 |  1.58 60
Dust 0.83 |56.35(4.22|6.13| 0.03 | 0.98 |6.36| 1.20
Matte 54.37 |22.09/0.16|3.61| 1.03 | 3.99 [12.74| -
Discharge #2 |g|ag 3.91 |23.17[2.72|0.77| 0.16 | 27.10 | - |[23.70]3327.21| 0.76 30
Dust 0.63 |48.99(8.58/4.30| 0.47 | 1.52 |2.50 | 1.90
Matte 55.71 | 21.040.18/3.70| 1.04 | 3.43 [13.11
Discharge #3 |g|ag 434 |24.59(1.51|0.78| 0.16 | 22.88 25.11( 1390.69 |  0.45 12
Dust 0.41 |53.79(3.31|1.76| 0.53 | 0.96 |2.23| 1.37
White matte | 56.82 |20.46 |0.22|3.62| 1.05 | 2.95 |13.59
Discharge #4 |g|ag 11.94 | 18.42 [1.27]0.77| 0.10 | 23.40 23.64| 718.41 0.25 10
Dust 1.07 |25.24|0.02|4.37| 0.67 | 1.52 |2.26 | 0.82
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2nd mode - new technology: converting copper-lead mattes with high-sulfur copper concentrate

) Chemical compositions of products, % Air, ) Flux Blgwing
# of discharge| Products 3 (Si02 85%),| time,
Cu Pb Zn | As | Sb Fe S SiO2 m t min
Initial matte 35.50 [26.00| 1.42 |2.81|0.71|15.15|15.09 - i i i
Initial converterslag| 3.83 | 335 | 454 | 2.8 [095] 127 | - | 15.7
products Copper
24.51 2.5 34 | 01 ] 0.2 | 286 35 3.6
concentrate
Matte 52.43 |119.23| 0.50 [2.31|0.78 | 7.49 |14.00
Discharge #1 |g|ag 1.09 | 1.26 | 0.21 | 0.07 | 0.10 | 48.13 26.88 |5262.62|  1.03 50
Dust 0.59 [63.02| 9.03 |5.76|0.70| 1.30 | 5.85 | 0.46
Matte 58.78 |15.37| 0.30 | 1.53|0.76 | 5.28 | 15.05
Discharge #2 |s|ag 0.58 | 1.08 | 0.33 | 0.06 | 0.07 | 47.37 28.07 |2234.16|  0.44 25
Dust 0.62 |[55.82| 9.69 |8.12|0.73| 290 | 8.82 | 1.14
Matte 64.86 | 8.28 | 0.28 |{0.74|0.70 | 5.10 | 17.33
Discharge #3 |g|ag 1.47 | 0.67 | 0.35 |0.05|0.06 |47.16 26.06 | 818.56 0.16 17
Dust 1.22 |64.71| 731 |{6.94|0.87| 2.84 | 8.82 | 1.01
White matte 70.57 | 4.01 | 0.22 |0.56|0.65| 3.54 | 18.16
Discharge #4 |g|ag 0.39 | 0.15 | 0.23 | 0.03 | 0.04 | 48.06 27.32 | 879.69 0.17 19
Dust 0.79 |58.82|10.80|2.80|1.03| 3.86 |11.31| 1.81
It has been established that under the composition of the matte, slag, and consumption of

conditions of the existing practice of converting,
there is a large overconsumption of quartz (more
than 1.5 times), from its optimal consumption (Table
1). An excess of quartz requires additional heat
consumption for its melting and further transfer to
slag, which is covered by an increase in blast
consumption. This significantly reduces the quality
(compositions) of the resulting products (Table 1),
which leads to a negative redistribution of non-
ferrous and related metals among the conversion

products.
An important change in technological
parameters is observed in the conditions of

converting copper-lead mattes with high-sulfur
copper concentrate.

When loading sulfide copper concentrate into
the converter, it is necessary to take into account the
additional amount of iron introduced with the
concentrate in order to make a calculated correction
to the flow rate of the loaded quartz flux. On the
basis of statistical and information processing and
multivariate analysis of the results of studies on the
depletion of converter slags with concentrate and
industrial data on the composition of the conversion
products (matte, slag), an equation was constructed
that allows determining the required flux
consumption (Gf). Equation depends on the

the concentrate loaded into the converter. As a
result of mathematical processing, the following
equation was obtained:

G¢=—-2,411—-0,2719[Cu] + 0,481[Fe] + 0,1661[G] +
0,7453(Si02) + 0,0869(Fe), r = 0,87 (1)

where:

[Cu], [Fe] —the content of copper, iron in the original
matte, % (wt.);

(Si02), (Fe) — the content of silica, iron in the
converter slag, % (wt.);

[G] — concentrate consumption, % of matte weight.

From the analysis of equation (1) it follows that
the flux consumption is largely correlated with the
iron content in the matte and the SiO2 content in the
converter slag. Concentrate consumption has a less
significant effect on flux consumption.

The total consumption of quartz flux according
to the existing technology is 3.04 tons per ton of
matte and is 1.6 times higher than its consumption
(1.87 tons per ton of matte). When converting
mattes with high-sulfur copper concentrate, the
total consumption of quartz flux increases slightly
from its optimal level - 1.97 tons per ton of matte.




Complex Use of Mineral Resources. 2024; 328(1):50-58

ISSN-L 2616-6445, ISSN 2224-5243

14

12

10

40
35
30
25

® g 2
— - 30
)
é 5 < 15
4 10
2 5
0 o0
20 40 60 80 100 120 0 20 40 60 B0 100 120
T, min T, min
5
45
4
35
® 3
= 25
o2
15
1
0.5
]
] 20 40 a0 30 100 120
T, min

Existing technology New technology

Figure 1 - Dynamics of changes in the content of Cu, Pb, and Zn in the converter slag on the duration of the process
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Figure 2 - Dynamics of changes in the content of As and Sb in the converter slag on the duration of the process

The results of a comparative analysis of the
dynamics of changes in the content of Cu, Pb, Zn, As,
and Sb in converter slags depending on the duration
of the process according to the existing technology
and during direct smelting of high-sulfur copper
concentrate with a matte are shown in Figs. 1 and 2.

For the existing technology, with the exception
of copper, the content of impurity metals - Pb, Zn,
As, and Sb, in the 1st converting period, depending
on the duration of the process, decreases. The
increase in copper content seems quite natural. The
accumulation of sulfide mass in the converter with
anincrease in the duration of the 1st period provides
for anincrease in the copper content in it; therefore,
according to the general dependence (Cu) - f [Cu]

established for oxidative processes [21], the copper
content in matte will grow.

The observed decrease in the content of Pb, Zn,
As and Sh in the converter slag is consistent with the
theory of the converting process. In this case, the
completeness of their sublimation into dust depends
on the consumption of quartz. Figures 1, 2, and
Table 1 show that the contents of Cu, Pb, Zn, As, and
Sb in converter slags remain quite high. This has a
significant impact on the overall throughput of the
process and the quality of the blister copper.

During converting copper-lead mattes with high-
sulfur copper concentrate, a sharp decrease in metal
impurities in converter slags is observed depending
on the blowing time: Pb - 6.5 times, Zn - 6 times, As
- 7.5 times. For antimony, although a decrease in
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Table 2 - Comparative analysis of the compositions of the products of converting copper-lead mattes of the 1st period

Products Chemical composition, wt. %
Cu Pb Zn Fe As Sb S SiO2
White matte 56.39 20.98 0.20 3.54 3.59 1.04 13.55 i
70.55 4.03 0.22 2.91 0.56 0.65 18.16
Converter slag 7.94 22.25 2.07 24.71 2.40 0.61 i 22.28
1.19 0.72 0.23 47.85 0.27 0.2 26.8
Converter dust 1.13 55.73 0.85 2.62 5.25 0.80 5.92 1.11
0.81 58.89 8.7 0.36 5.33 1.34 9.98 0.32

The numerator is existing technology.

slags is observed (~ 2 times), it is not significant,
which is associated with the complex form of its
presence in slags. The copper content in converter
slags decreases by about 3 times, which is explained
by a sharp decrease in the magnetite content in
slags. As shown by the results of mineralogical
studies of converter slag samples, the magnetite
content in them is reduced from 18% according to
the existing technology to ~3%.

The obtained results fully confirm the
conclusions made on the basis of thermodynamic
calculations [20] that under the conditions of matte
converting, together with copper concentrate, a
sufficiently deep “washing” of the slag melt with
drops of copper concentrate sulfides occurs with
further coalescing of finely dispersed matte droplets
and their precipitation into the bottom phase. The
active behavior of the sublimation of impurities - Pb,
Zn, As, and Sb into dust is ensured due to the high
rates of the interaction of their oxides with the
dissociation products of higher sulfides and
complete sulfidation of the converter slag due to
elemental sulfur and iron sulfide introduced with the
concentrate.

The results shown in Figures 1 and 2 show that
direct processing of the concentrate in converters
significantly increases the quality of the obtained
converter slag. At the same time, the possibility of
reducing the total duration of the 1st conversion

100 92,97

i 80,54

= 80

£

o

5 60 45,7 45,38

% 40

o

S 20 6,96 8,42 8,82J80,64
0,07

0 | |
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B White matte B Converter slag Converter dust

The denominator is a new technology.

period, in comparison with the existing technology,
by about 20 minutes is visible.

A comparative analysis of the results on the
composition of products obtained under the
conditions of the 1st period of converting copper-
lead mattes according to the existing technology and
during the joint processing of high-sulfur copper
concentrate together with the matte is shown in
Table 2.

It is easy to see a significant improvement in the
guality of the resulting converter slag. The copper
content in them is reduced by more than 6 times. A
sharp decrease in lead from 22% to 0.72% was
achieved, which indicates its high sublimation into
dust. The content of zinc and arsenic in the slag is
reduced by 10 times, and the content of antimony in
them is 3 times less.

As evidenced by the data of a comparative
analysis of the distribution of metals between the
products of the 1st conversion period (Fig. 3), when
the copper concentrate is added, high rates of
distribution of metals into the targeted products are
achieved. It can be argued that direct processing of
high-sulfur copper concentrate with matte in a
converter under conditions of vigorous bubbling of
the melt achieves complete assimilation of sulfur by
the melt and a significant increase in the quality of
the products obtained compared to the existing
technology.
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Figure 3 - Distribution of non-ferrous metals and impurities between converting products:
according to the existing technology (A); new technology (B).

Conclusions

Based on the study of the behavior of non-
ferrous and related metals (Pb, Zn, As, Sb), the
principal possibility of improving the quality of
converting products during direct processing of
high-sulfur copper concentrate with copper-lead
matte in converters are shown.

A comparative assessment of the technological
parameters of the existing technology for converting
copper-lead mattes and the new technology for
converting copper-lead mattes with high-sulfur
copper concentrate was carried out. It has been
established that during the direct processing of

copper concentrate in the converter, a high recovery
of copper into blister copper (up to 98.3%) is
achieved by reducing its losses with converter slag.

The use of concentrate as a sulfiding agent
provides high values for the distribution of impurity
metals - Pb, Zn, As, and Sb into dust: 87.22; 91.06;
84.26, and 37.91%, respectively. This leads to their
removal from the "smelting-converting" process
chain and significantly improves the quality of the
obtained products.
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Yorapbl KYKipTTi MbIC KOHLEHTPATbIH MbIC-KOPFacbiH WITEHIMeH bipre 6anKbiTy
apKbiNibl KOHBEpPTEpPeY OHIMAEPiHiIH canacbiH APTTbIPY

ApfbiH A.9., onpgacb6aii E.E., locmyxamepgos H.K.

Camé6aes yHusepcumemi, Aamamesl, KasakcmaH

TYWIHAEME

KyMbICTa KOHBEpPTEpAE KOFAPb! KYKIPTTi MbIC KOHLLEHTPaTbIMEH Bipre Mmbic-KOpPFacbIH WTeHAepiH

KaiTa eHaey O6OWMbIHWA 3epTTeynepaiH HaTuxenepi

KenTipinreH. Xofapbl KyKipTTi MbIC

KOHLIEHTPaTbIHbIH, KOHBEPTEp eHIMAEepiHiH, canacbiHa acepi KepceTinreH. AnblHFaH HaTUXKenep

Makana kengj: 7 aknaH 2023

CapantamagaH eTTi: 9 Haypsi3 2023

Kabbinganabl: 7 cayip 2023
KOHLLeHTPaTbIH

HerisiHAe MbIC-KOPFaCbIH LWTENHAEPIH KONAAHbICTaFbl TEXHOIOTUA BOWbIHLLA KOHE MbIC-KOPFaCbIH
WTeMHAEPiH MbIC KOHUEHTpaTbiMeH Bipire eHaey KesiHAe KoHBepTepaeyaiH, 1-wi KeseHiHiH,
TEXHONOTUANBIK KepceTKiWTepiHe canbiCTbipManbl Tangay yprisingi. Mofapbl KyKipTTi Mbic
cynodpuamnsaTop peTiHae

naganaHfaH Kesfde JKofapbl CynbdUATEPAIH,

amccoumanmanaHybl HaTUXKeCiHAEe BeniHeTiH apTbiK KYKIpT Waak 6ankpiMacbiHA TOMbIK CiHETiHi

aHbIKTangpl. TYCTi MeTann OKCUATEPIMEH XKaHEe KOCNanapMeH SPEKeTTECETIH KYKIpT MeTangapablH,

KOHBEPTEpP eHIMAepi apacbiHAa Tene-TeH, 6eiHin TapanybiHa }KaHe 0napAblH, MaKcaTTbl eHimaepre
6eniHin anyblHa alTap/blKTalh acep eTeTiHi KepceTinreH. CoHaal-akK, KyKipTTiH, KOHBepTepsey

npoueciHae MarHeTuTTiH, byniHyiHe acepi aHblKTanabl. MbIC-KOPFacblH LWITEMHAEPiH Kofapbl
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KYKIPTTi MbIC KOHLleHTpaTbiMeH b6ipre KoHBepTepsiey KesiHAe TyCTi »aHe inecne Kocna-
meTtangapabiH, (As, Sb koHe T.6.) 6eniHin Tapanybl 6OMbIHWA KaHA AepeKTep anblHAbl. TycTi
MeTangap MeH KocnanapablH MaKcaTTbl eHimaepre 6enin any 6GoMbIHIWA KOFapbl MaHAEp
aHbIKTaNAbl: MbICTbIH, WTelHre oTyi —98% — fa AeliH, KOPFacblH, MbIPbI, MbIWbAK KaHe
CypbMaHblH, WaHfa eTyi TuiciHwe 87%, 91%, 84% xaHe 38% 6onagpbl. MbIC-KOpFacblH WTENHIMEH
bipre »ofapbl KYKIPTTi MbIC KOHLEHTPaTbIH Bipre 6anKbITy KesiHAe TEXHUKA/bIK-3KOHOMMKAbIK
KepceTKiluTepai, KOHBepTepsiey ©OHIMAEepiHiH, canacblH XaHe KopliafaH OpTaHbl KOpfayabl
afTapAbIKTal XaKcapTy MYMKIHAiM KepceTinreH. MbiC-KOpPFacbliH WTENHAEPIH YKOFapbl KYKipTTi
MbIC KOHUeHTpaTbiMeH 6ipre KoHBepTpney TexHonorusacbl "KasumHK" MUWC 3aybITTbIK
KYPbINbIMbIHA MaTePUANAbIK, WbIFbIHAAPCHI3 OHAN MHTErpauuanaHaabl.

TyliiH ce30ep: MbiC-KOPFaCbIH WTENHi, CyNbOUATI MbiC KOHLLEHTPATbl, KOHBEPTEP/IEY, KOHBEpPTEPAI
LINaK, aK MaTT, cynbouaTey, 6eniHin Tapany.
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AHHOTALMUA

B paboTe npuseaeHbl pesynbTaTbl UCCNEA0BAHUI MO NepepaboTke MeaHO-CBUHLLOBbIX WTEWHOB
COBMECTHO C BbICOKOCEPHUCTbIM MeAHbIM KOHLIEHTPaTOM B KoHBepTepe. lMoKasaHo BauAHWE
BbICOKOCEPHUCTOTO MEAHOr0 KOHLEHTpaTa Ha KayecTBO MPOAYKTOB KOHBEpPTUMpOBaHuA. Ha
OCHOBAHUM MONYYEHHbIX Pe3y/bTaToB MNPOBEAEH CPaBHUTENbHbIA aHa/NnU3 TEeXHONOrMYECKUX
noKasaTenei 1-ro nepvona KOHBEPTUPOBAHUA MeOHO-CBUHL0BbLIX WTEMHOB NO CyLLECTBYIOLEN
TEXHO/MIOTMM M MPU COBMECTHOW nepepaboTke MeLHO-CBUHLOBbIX LUTEAHOB C MeAHbIM
KOHLLEHTPATOM. YCTaHOB/IEHO, YTO NPU UCMO/Ib30BAHUN BbICOKOCEPHUCTOrO MEAHOIO KOHLEHTpaTa
B KauyecTBe cynbduamM3aTopa, BblAensemas B pesynbTaTe AMCCOLMALMM BbiCWKX cynbduaoB
136bITOYHAA cepa NOHOCTbIO YCBaNBAETCA LWIAKOBbIM pacniaBom. [TOKa3aHo, YTo ailemeHTapHas
cepa, BCTynas BO B3aMMOAEMNCTBME C OKCMAAMW LIBETHbIX METaNNoB WM MpUMecei, OoKasblBaeT
CyWeCcTBEHHOE B/IMAHME HA PaBHOBECHOE pacrnpeesieHne MeTaNIoB Mexay NpoayKTamu
KOHBEPTUPOBAHMUA U UX U3BIEYEHMIO B Lie/IeBble NPOAYKTbI. YCTaHOBNEHA TaKKe BAUAHME cepbl Ha
paspylweHnMe MarHeTuta B npouecce KOHBEpPTUPOBaHMA. [lony4eHbl HOBble AaHHble MO
pacnpefeneHuio UBETHbIX W CONyTCTBYIOWMX MeTannos-npumeceit (As, Sb wu pgp.) npwu
KOHBEPTUPOBAHUN MEAHO-CBMHLIOBbIX LUTEAHOB COBMECTHO C BbICOKOCEPHUCTBIM MeAHbIM
KOHLLEHTPATOM. YCTaHOBNEHbl BbICOKME 3HAYEHUs MO W3BAEYEHUIO LBETHbIX METajNoB W
npvmecei B LesieBble NPOAYKTbI: Meay B WTEWH — A0 98%, CBUHLA, LIMHKA, MbILIbAKA U CYPbMbl B
nbinb —87%, 91%, 84% n 38 %, cOOTBETCTBEHHO. [loKa3aHa BO3MOXHOCTb CyLLECTBEHHOro
YNYULWEHUA TEXHUKO-3KOHOMMYECKMX MOKasaTesiei, KayectBa NPOAYKTOB KOHBEPTUPOBAHMUA U
OXpPaHbl OKpYXKaloLLei cpespbl NPY COBMECTHOM MN1aBKe BbICOKOCEPHUCTOrO MeAHOIo KOHLEeHTpaTa
COBMECTHO C MeAHO-CBMHLOBbIM LITEeMHOM. Pa3paboTaHHas TEXHO/NOrMA KOHBEpPTUPOBaHUA
MeAHO-CBMHLOBbIX LUTEMHOB COBMECTHO C BbICOKOCEPHUCTBIM MeAHbIM KOHLEHTPATOM Nerko
MHTErpupyeTcs B 3aBOACKYHO cTpyKTypy TOO «KasuuHK» 6e3 0ocobbix MaTepmnanbHbIxX 3aTparT.

Kniouesble cnosa: MefHO-CBUHLOBbLIA  WTEWH, CyAbOUAHbIA  MeAHbl  KOHLEHTpaT,
KOHBEPTUPOBaHWE, KOHBEPTEPHbIN Wak, 6enblit MaTT, cynbdpuanposaHue, pacnpeseneHue.
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