| 2nd Balkan Mining Congress
. Book of Proceedings

Editor
Slobodan Vujié¢

| - Belgrade, 2007.




2" BALKAN MINING CONGRESS
BOOK OF PROCEEDINGS

Editor:
Prof. Dr Slobodan Vujié

Congress Organizers and Publishers:

Academy of Faculty of
Engineering Sciences Mining and Geology
of Serbia University of Belgrade

Department of Applied Computing and System Engineering,

Faculty of Mining and Geology

11000 Belgrade, Djusina 7

Tel: +381 11 3238-564, Fax: +381 11 3347-934, e-mail: vujic@rgf.bg.ac.yu

For the publishers:

Academician Prof. Dr Miomir Vukobratovid
President of the Academy of Engineering Sciences of Serbia

Technical Editors:
Mag. Eng. Igor Miljanovié
Grad. Eng. Aleksandar Petrovski

Design, text capture and processing by:
Mag. Eng. Igor Miljanovic

Grad. Eng. Aleksandar Perrovski
Grad. Eng. Tanja Petrovié

Printed by:
Planeta print d.o.o., Belgrade

Issued in: 2007.

Circulation: 300

ISBN: 978-86-87035-00-3

g* .
The papers are printed in their original form; the authers arg responsible for the data presented.

Copyright © 2007. All rights reserved. No part of this publication may be recorded,
transmitted or reproduced, in any form or by any means including photocopying,
photographing, magnetic recording or otherwise, without the prior written permission of the
authors and the publisher.



BALKAN COORDINATION COMMITTEE

Prof. Dr Slobodan Vujic, president, Serbia

Prof. Dr Jani Bakalbashi, Albania

Grad. Eng. Tomo Benowid, Bosnia and Herzegovina
Dr. Eng. Tzolo Voutov, Bulgaria

Mag. Eng. Juliana Mareva, Greece

Prof. Dr Stojan Zdravev, Macedonia

Dr. Eng. Milutin Korad, Montenegro

Grad. Eng. Li1viu Jurca, Romania

Mag. Eng. Marjan Hudej, Slovenia

Prof. Dr Tevfik Giiyagiiler, Turska

NATIONAL SCIENTIFIC COUNCIL

Academician Prof. Dr Miomir Vitkobratovic, honorary president

President of the Academy of Engineering Sciences of Serbia
Full member of the SASA and AESS

Prof. Dr Slobodan Vujic, president
Full member of the AESS

Academician Prof. Dr Stevan Karamata,
Full member of the SASA and honorary member of the AESS

Academician Prof. Dr Marko Ercegovac,
Full member of the SASA and AESS

Prof. Dr Dragisa Draskic,
Honorary member — adviser of the AESS

Prof. Dr Aleksandar Grubic,
Full member of the AESS

Prof. Dr Svetozar Kovacevic,
Honorary member - adviser of the AESS

Prof. Dr Dusan Salatic,
Full member of the AESS

Prof. Dr Toma Tanqskbvz’c’

Prof. Dr Borislav Zajic

SASA - Serbian Academy of Sciences and Arls,

AFQQ . Arsdamu nf Fnninasrinn Qeianrac nf Qarhia



NATIONAL ORGANISING COMMITTEE

Prof. Dr Slobodan Vujic, president

Mag. Eng. Igor Miljanovic, organising secretary
Grad. Eng. Aleksandar Petrovski, organising secretary
Grad. Eng. Tanja-Perrovid, secretary

Dr. Eng. Ljubisa Andric, Institute For Technology of Nuclear and Other Raw Materials, Belgrade
Grad. Eng. Dragan Bojovic, Copper Mining and Smelting Complex, Bor

Mag. Eng. Velibor Durié, Petroleum Industry of Serbia

Grad. Eng. Aleksandar Gajié, Electric Power industry of Serbia

Prof. Dr Nebojsa Gojkouvic, Faculty of Mining and Geology, Belgrade

Dr. Eng. Miroslav Ignjatovic, Serbian Chamber of Commerce and Industry, Selgrade
Prof. Dr Dragan Ignjatovid, Faculty of Mining and Geology Belgrade

Dr. Eng. Mirko [vkouvic, PE for Underground Coal Mining of Serbia

Mag. Eng. [vica Jakouvljevic, EA OPM Kosovo, Obilié

Grad. Eng. Milan Jakovljevic, Electric Power Industry of Serbia

Mag. Eng. Dragan Jovicic, Petroleum Industry of Serbia

Mag. Eng. Miladin Kati¢

Mag. Eng. Andica Krickovid, Electric Power industry of Serbia

Mag. Eng. Svetomir Maksimowid, Electric Power Industry of Serbia

Grad. Eng. Dragan Milosevic, Open pit mines Kostolac

Grad. Eng. Slobodan Mitrovid, Electric Power Industry of Serbia

Grad. Eng. Aleksandar Stojié, Zorka Alas Kamen, Novi Sad

Mag. Eng. Zoran Teodorowid Ministry of Mining and Energy of the Republic of Serbia
Grad. Eng. Dragan Tomid, Mining Basin Kolubara, Lazarevac

Prof. Dr Radule Tosovic, Faculty of Mining and Geology Belgrade

Dr. Eng. Radmila sz'vojz'now'g’, Electric Power Industry of Serbia

Grad. Eng. Milovan 7unié, Electi¢ Power Industry of Serbia

SASA - Sertian Academy of Sciences and Arls,

ACQQ  Aradamu nf Enainandina @ninnnas af Qark A



2" BALKAN
MINING CONGRESS

I BALKANSKI
RUDARSKI KONGRES

A software for metal balance of the selective flotation

Blagoj Golomeov, Aleksandra Mileva, Mirjana Golomeova

Faculty of Mining, Geology and Polytechnic - Stip
Goce Delcev 89, 2000 Stip, Macedonia, e-mail: blagoje@rgf 1skim.ediu.mk

Abstract: In this paper we present the softvare for metal balance of the selective flotarion, speciall muade for SASA lead
and zine mine in Makedonska Kamenica, Republic of Macedonia. With small changes. it can be applicd in other mines and
for other metals or nonmetals. The software is Microsoft Aceess databuse and i iy splic into nwvo files: one that contains the
1ables and one that contains the queries. forms. reports. macros. modules. and shoricuts (o dutu wecess pages. This way.
users who need to access the dara can customize their ovwn forms, reports, puges. und other objects while maintaining a

single source of datu on the nehvork.

KEY WORDS: METAL BALANCE, SELECTIVE FLOTATION

1. Introduction

The SASA lead and zinc mine is located on the
southeast slopes ot the Osogovo mountain,
12km from Makedonska Kamenica, in
northeast part of Republic of Macedonia. The
mine didn't work for several years, but now it is
privatized and restarted. After privatizing, the
technological process is changed from bulk to
selective flotation.

Processes of grinding and classification are
performed in two parallel identical sections
with overall capacity of 75t/h and flotation
is performed in only one scction. Thig
changes request a development of néw
softwarec for metal balance. For more

information on SASA mine see (Orovcanov,
D. et al. 1997).

2. The theory behind the software

Flotation process. originally patented in 1906,

permitted the mining of low-grade and

complex ore bodies which would have
otherwise been regarded as uneconomic. The
success in the selective flotation concentration
process as the most important, and in industrial
conditions the most common the

flotation concentration of typical lead - zinc

stepin

ores, is first of all seen, in obtaiming qualitative
selective lead and zine concentrations adequate
“for further metallurgical treatment with high

,metal recovery in the concentrations.

For our software we use several data. We use
feed mass Q and results obtamned after

IR7T
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chemical analysis of concentration products.
Their labels are presented in Table 1.

Parameters used in formulas

and obtained firom chemical analysis Table 1. -~
Pb (%) Zn (%) e
Feed Fp Fz
Pb concentrate PCp PCz
Zn concentrate ZCp ZCz
Tailing Tp Tz

Also we use this labels:
M;pe - mass quota of Pb concentrate;
Mz - mass quota of Zn concentrate;
M; - mass quota of tailing.

From presented data and labels we can obtain
formulas (1) for mass quotas of Pb concentrate,
Zn concentrate and tailing ((Wills, B. A. 1988)
and (Krstev, B. 2002)):

(F p_Tp)(ZCz— Tz)—(ZCp—Tp)(Fz—Tz)
PCp~ Tp)(ZCz— Tz)—(ZCp— Tp)(PCz~ TZ)

MPC:Q(

My =Q (PCp—Tp)fFz—Tz)—(Fp-TpfPCz-T7)
¢ ™ ¥ {pCp-TpkZCz-T2)—(ZCp-TpfPCz-Tz)

Mr=Q - Mpc - Mzc ey

We use formulas (2) and (3) for recovery of Pb
and Zn in Pb concentrate and Zn concentrate.

PCp ZCp

RPCP =My - Fp chp =My F-_p- @
PCz 7Cz

RPCz =M;c - chz =My — 3)
Fz Fz

3. How program works

The software is Microsoft Access database and
it is split into two files: rudnik_v4_be.mdb that
contains the tables and MetalBalance.mdb that
contains the queries, forms, reports, macros,

modules, and shortcuts to data access pages.
This way, users who need to access the data
can customize their own forms, reports, pages,
and other objects while maintaining a single
source of data on the network. The program is
starting with the second file, and than the main
program window, witch is switchboard form,
occur (Figure 1).

TIPOrPAMA SATIPECMETVBALE
BILTAHC HAMETAT

5 pesrich ra pamenp s napasin 1y

) tsemven

Figure 1. Main program window

Program command can be activated in two
manners: from main menu or with buttons from
main program window. Main Manu consists of:
Programa (Main program window), Vnesuvanje
na podatoci (Data entering), Azuriranje na
podatoci (Data modifying), Izvestai (Reports)
and Za (About).

3.1. Data entering and modifying

Data entering is divided in two parts. First part is
data entering_for feed ore (Menu: Vresuvanje na
podatoci = Melenje i klasiranje or Main
program window: Vnesuvanje na podatoci za
prerabotena suva ruda) and form on Figure 2
occurs. Data are consist of number of section (1
or 2), number of working shift (1, 2 or 3), date,
working hours and mass of feed ore in tones.

The second i$ data entering for flotation
(Menu: Vnesuvanje na podatoci = Flotaciska
koncentracija or Main program window:
Vnesuvanje na podatoci za  flotaciska
koncentracija), for witch we use form on
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Figure 3. Data are
working shift an
chemical analysis
(Table 1).
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Figure 3. Data are consist of date, number of
working shift and results obtained after
chemical analysis of concentration products
(Table 1).
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Figure 2. Data entering form for feed ore
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Figure 3. Data entering form for flotation
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Data modifying is performed in similar forms.
Data modifying form for feed ore is accessed
from menu - Azuriranje na podatoci >
Melenje i klasiranje or from the button
Azuriranje na podatoci za prerabotena suva
ruda in main program window. First you must
specify section, working shift and date. Data
modifying form for flotation is accessed from
menu - Azuriranje na podatoci = Flotaciska
koncentracija or from the button dzuriranje na
podatoci za flotaciska koncentracija in main
program window, with first specifying working
shift and date.

The software for metal balance of the selective
flotation also give planning possibility.
Planning form is opened from the menu -
Azuriranje na podatoci > Promena na

planirani  parametri or with the button
Promena na planirani parametri and consists
of month planning parameters (Figure 4).

]
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Figure 4. Planning form

3.2. Reports

Main purpose of this software is to free people
from comprehensive and tiresome calculations
and work for writing reports. This program
offer four kind of reports (Menu: Izvestai or
Main program window: Izvestai). The first
report is List of data entered for feed ore in
some time interval (Lista na vneseni podatoci
za prerabotena suva ruda), see Figure 5.

Jrera Ha BHECEHTI OJATOLRI 3 IPepadoTeHa CyBa pyaa
Jex Cexwtja Cmena Edextnann vaconx(h)  Ilpepaforera cysapym (1)
02 04 2000
i
1 8 240,00
2 8 240,00
3 g 240,00
2
1 7 230,00
2 5 210,00
3 7 230,00
03.0¢ 2000
2
3 8 230,00

Figure 3. List of data entered for feed ore in some time interval
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The second report is List of data entered for
flotation in some time interval (Lista na
vneseni podatoci za flotaciska koncentracija),
see Figure 6. The time interval is determined
by first and final date. '

Daily report (Dneven izvestaj) is the third in®
line and it offers daily obtained data for
technological parameters for grinding and

classification and for flotation. This includes
mass quotas of Pb concentrate, Zn concentrate
and tailing; mass quotas of Pb and Zn in tailing
and Pb and Zn concentrate; and Pb and Zn
recovery in Pb concentrate and Zn concentrate.
Data are presented by working shifts,
summary, cumulatively and like percentage
with planning values. Planning values are also
presented (Figure 7).
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Figure 6 List of data entered for flotation in some time interval
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Figure 7. Daily report
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Figure 8. Time report

The fourth report is time report (Vremenski
izvestaj) and it presents the same data from
daily report but for given time interval,
which is entered by first and final data
(Figure 8). In this way yearly, half yearly,
monthly and quarterly report can be
produced. Results in this report are given
summary.

4, Conclusion

In this paper we present the sofiware for metal
balance of the selective flotation, specially made
for SASA lead and zinc mine m Makedonska
Kamenica, Republic of Macedonia. With small
changes, it can be applied in other mines and for
other metals or nonmetals. Main purpose of this
software is to free people from comprehensive and
tiresome calculations and work for writing reports.
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