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ABSTRACT. The presentation and comparative analysis and the tabular and figurative shown of the techno indicators of the concentration, techno efficiency and
economic efficiency for the treated ores in mineral processing technologies for copper-chalcopyrite ores in Bucim mine and lead/zinc-galena/sphalerite ores in Sasa mine in
the Republic of Macedonia, their correlation and other characteristics using descriptive statistics of experimental/industrial results with Microsoft Excel 2010. The
presentation of the selectivity indexes for poly metallic lead and zinc bearing ores from domestic deposits as an appropriate way for technological indication
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INTRODUCTION

For practical and industrial results from flotation of the useful
minerals it's possible to consider either for the process kinetic or for
selectivity of the obtained products purity. These are specially related
for the poly component (mineral) raw materials. For the process
characterization are proposed coefficients, well known as selectivity
indexes. For examples, as the result of the by floating of the copper-
zinc ores we'll produce copper concentrate with recovery of 90% and
zinc concentrate with recovery of 85%. According to the Mitrofanov,
the selectivity index will be:

n=¢€ +¢&=90+85=175%

The mentioned selectivity index may be changed depending to the
techno — economic efficiency. Beloglazov had proposed the following
equation for process selectivity index determination:
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Where €, and &, are recoveries for copper minerals and zinc
minerals in concentrate.

As the result of the by floating of the lead-zinc ores we'll produce
lead concentrate with recovery of 93% and zinc concentrate with
recovery of 87%. According to the Mitrofanov, the selectivity index
will be:

n=¢& + & =93 + 87 = 180%

The mentioned selectivity index may be changed depending to the
techno — economic efficiency. Equation for process selectivity index
determination:

1 1
lcgli—151 _ log?gea -1.30
log:

n=
log 1-£2 1-087

The mentioned process selectivity index primary has had
technological character because it's necessary to solve every concrete
case depending of the floated material characterization and the
demands for the product enriching, depending of the flotation plant
conditions etc.

The investigations by means of Microsoft Excel 2010 are carried
out in the real environment and real conditions using the data for
concentration methods (flotation concentration) for the copper
chalcopyrite ores (Bucim-Macedonia) and lead and zinc galena-
sphalerite ores (Sasa-Macedonia). The technological indicators and
data are processed in 2% or 23 plan of experiments according to the

appropriate equations for metal recovery I = %XE;_:]]:;X 100 where are

k, r, jare contents of the useful metals (copper, lead and zinc). The
optimum results are obtained after minimization of the metal
contentce in waste j. The less loss of the useful metal in obtained and
produced final products, its bigger recovery or extraction of the useful
metal in the useful and market component.

The investigations by means of Microsoft Excel 2010 are carried
out in the real environment and real conditions using the data for
concentration methods (flotation concentration) for the copper
chalcopyrite ores (Bucim-Macedonia) and lead and zinc galena-
sphalerite ores (Sasa-Macedonia) for the other indicators very
important for the mineral processing showing. The techno and
economic data for TE or EE (techno and economic efficiency) are
processed in using the equations for EE or TE: EE =I[1 — %] or

_ (k-1)
TE =Ix [k(100-7)]

x 100, where k, r, are contents of useful metals
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(copper, lead or zinc) in concentrates and ores, while k, is a ratio of
the smelter costs and prize of the produced useful metal expressed in
$/ton metal. The optimum results for techno efficiency TE are
obtained after minimization of the below express in the equations of
the techno efficiency TE and maximization of the metal recovery of
the produced concentrate directed in the smelting process, as
showing on the table shown. The optimum results for economic
efficiency are obtained by means of minimization of the k,/k (ratio of
smelting costs and prize of the produced useful metal and the content
of the useful metal in the processed concentrate, and maximization of
the metal recovery in the produced concentrate.

Results and discussion

On the basis of the statistical analysis which are carried out in the
real industrial processes in the flotation plants in chalcopyrite in
galena-sphaleriote mines in Sasa and Bucim mines, and processing of
the data for the annual reports it's worked out Excel program
according to the SEVOP (Sequential EVOP) and calculated processing
with optimization techniques, the evaluation of the real process or
condition, processing for techno-economic indicators and appropriate
efficiencies for these real conditions. At the same time the
comparative analysis and the tabular and figurative shown will show
the techno indicators of the concentration, techno efficiency and
economic efficiency for the treated ores in mineral processing
technologies for copper-chalcopyrite ores in Bucim mine and
lead/zinc-galena/sphalerite ores in Sasa mine in the Republic of
Macedonia.

Tabl. 1 Results from real conditions in flotation in Bucim
mine 2010

2010

2010/1

2010/11 0.167 8.321
2010/111 0.197 10.033
2010/1vV 0.217 10.958
2010/V 0.152 7.334
2010/VI 0.188 9.660
2010/VIL 0.187 9.200
2010/VIII 0.297 14.803
2010/1X 0.298 14.609

2010/X 0.268 13.658
2010/XI1 0.252 12.717
2010/XIL 0.194 9.120
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Tabl. 2 Results from real conditions in flotation in Bucim

mine 2011

2011r.

2011/1

2011/11

2011/111

2011/1v
2011V
2011/VI
2011/VIL
2011/VIII
2011/1X
2011/X
2011/X1

2011/X11

Tabl. 4 Results from real conditions in flotation in Bucim

mine 2011
2010 Icy k/r Tau k/r M
(%) (%)
2010/1 96.89 44.4 | 47.8 132.5
2010/11 100.88 | 47.9 | 49.3 135.3
2010/111 110.90 58.9 | 49.3 145.8
2010/1vV 101.35 | 47.6 | 49.2 135.5
2010/V 93.98 43.2 | 46.5 131.5
2010/VI 97.21 453 | 44.5 134.2
2010/VIL 107.12 | 47.2 | 54.8 135.4
2010/VIII 94.45 43.1 | 46.9 130.9
2010/IX 88.65 44.0 | 48.7 132.7
2010/X 91.75 43.7 | 48.8 131.7
2010/XI1 97.90 43.0 | 48.5 130.6
2010/XIL 93.27 40.8 | 49.0 128.9

Tabl. 3 Results from real conditions in flotation in Bucim Tabl. 5 Results show of Sasa concentration 2010/2011

mine 2010 2010, Galena Sphalerite ™
2010 Tey k/r Tau k/r ™ concentrate concentrate
(%) (%) Months
Pb% Zn% Pb% Zn%

2010/1 92.07 43.5 50.0 131.6
Januar 76,2 2,7 1,3 50,1 126.3

2010/11 93.22 34.6 | 49.8 122.8
February 77,5 2,8 1,5 51,2 128.8

2010/11T 92.50 44.5 50.9 132.6
Marth 76,5 3,0 1,3 50,8 127.3

2010/1vV 94.44 49.8 50.5 138.9 _

April 76,5 3,2 1,0 50,0 126.5

2010/V 95.33 37.7 | 48.2 125.7
May 74,5 3,0 1,1 49,5 124.0

2010/VI 95.22 41.2 51.4 129.3
June 72,5 2,8 0,8 51,0 123.5

2010/VIL 107.12 47.0 | 49.2 135.0
July 74,0 2,6 0,8 50,8 124.8

2010/VIII 93.75 61.3 | 49.8 149.4
August 73,5 2,8 1,0 51,0 124.5

2010/1X 93.42 59.1 | 49.0 147.0
September 74,5 3,0 1,1 51,5 126.0

2010/X 91.55 61.1 50.9 149.3
October 75,5 2,9 1,3 51,2 126.7

2010/X1 98.47 52.8 50.4 140.8
November 75,0 2,6 1,1 50,7 125.7

2010/X1I 96.67 439 | 47.0 132.2
December 75,5 2,3 1,0 51,0 126.5
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Tabl. 6 Results show of Sasa concentration 2011/2012
2011, Galena Sphalerite ™
concentrate concentrate
Months
Pb% Zn% Pb% Zn%
Januar 76,2 2,7 1,3 50,5 126.7
February 77,5 2,8 1,5 51,4 128.9
Marth 76,5 3,0 1,3 50,5 127.0
April 76,5 3,2 1,0 50,3 126.8
May 74,5 3,0 1,1 49,5 124.0
June 72,5 2,8 0,8 51,3 123.8
July 74,1 2,6 0,8 50,8 124.9
August 73,8 2,8 1,0 51,0 124.8
Septemb 74,5 3,0 1,1 51,5 126.0
October 75,3 2,9 1,3 51,2 126.5
Novembe 75,2 2,6 1,1 50,7 125.9
Decembe 75,5 2,3 1,0 51,3 126.8
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CONCLUSION

The selectivity indexes (Mitrofanov or Beloglazov), the comparative
analysis and the tabular and figurative shown of the techno indicators
of the concentration, techno efficiency and economic efficiency for
the treated ores in mineral processing technologies for copper-
chalcopyrite ores in Bucim mine and lead/zinc-galena/sphalerite ores
in Sasa mine in the Republic of Macedonia, using Microsoft Excel
2010, are the appropriate and good manner for presentation,
description and explination of the mentioned characteristics and
processes.
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