MINING INSTITUTE BELGRADE

ACADEMY OF ENGINEERING SCIENCES
OF SERBIA

UNIVERSITY OF BELGRADE

Proceedings of

XVI BALKAN MINERAL PROCESSING CONGRESS
Belgrade, Serbia, June 17-19, 2015

VOLUME |

Edited by

Nadezda Calic, Ljubisa Andric,
Igor Miljanovic, lvana Simovic

2015



XVI BALKAN MINERAL PROCESSING CONGRESS
BOOK OF PROCEDINGS

Editors: Prof. Dr. Nadezda Calic, Academy of Engineering Sciences of Serbia

Prof. Dr. Ljubisa Andric, ITNMS and Academy of Engineering Sciences of Serbia Prof.
Dr. Igor Miljanovic, University of Belgrade, Faculty of Mining and Geology Dipl. Eng.
lvana Simovic™ Mining Institute Belgrade” Serbia

Congres Organizers and Publishers:
By MINING INSTITUTE BELGRADE
m 11080 Belgrade, Batajnieki put 2
WL Tel:+381 1121 99 277, fax: +381 11 26 14 632,
e. mail: direktor@ribeograd.ac.rs, littp://www.ribeograd.ac.rs

ACADEMY OF ENGINEERING SCIENCE OF SERBIA
y Department for Mining, Geology and Systems Sciences
7 11000 Belgrade, Kraljice Marije 16

Tel:+ 381 11 3370652,+381 64 11 27 533,
e. mail: ains@ains.rs, http://www.ains.rs

UNIVERSITY OF BELGRADE

11000 Belgrade, Studentski trg 1
| Tel: + 381 11 3207400, fax: + 381 11 3207481
e. mail: kabinct@rect.bg.ac.rs, http://www.bg.ac.rs

For the publishers: MSc Milinko Radosavljevic, director, Mining Institute Belgrade Printed by:
Colorgrafx, Belgrade

Issued in: 2015.

Circulation: 300
ISBN: ISBN 978-86-82673-10-1 (M)

CIP - KaTajrorH3aijHJa y ny6jrakauHJn
-Hapo/tHa 6n6jinoTeKa Cp6HJe, Eeorpafl

622.7(082)

BALKAN Mineral Processing Congress (16th ; 2015 ; Belgrade)

Proceedings of XV1 Balkan Mineral Processing Congress, Belgrade, Serbia, June
17-19, 2015. Vol. 1/ [congress organizers] Mining Institute Belgrade [and] Academy
of Engineering Science of Serbia [and] University of Belgrade ; edited by Nadezda
Calic ... [et al.]. - Belgrade : Mining Institute : Academy of Engineering Science of
Serbia : University of Belgrade, 2015 (Belgrade : Colorgrafx). - VI, 589 str. : ilustr. ;
30cm

Tiraz 300. - Str. VII: Foreword / Nadezda Calic. - Bibliografija uz svaki
rad. - Registar. ,

ISBN 978-86-82673-10-1 (MI)

1 Calic, Nadezda [ype/tHHK] [ayrop AOAaTHor reKCTa]
2, Mining Institute (Belgrade)

a) Pyae - FTpnnpeMa - 360piroun

COBISS.SR-ID 215731468

Copyright ©: Mining Institute Belgrade, Academy of Engineering Science of Serbia, University of Belgrade.


mailto:direktor@ribeograd.ac.rs
http://www.ribeograd.ac.rs/
mailto:ains@ains.rs
http://www.ains.rs/
mailto:kabinct@rect.bg.ac.rs
http://www.bg.ac.rs/

D.Katircioglu Bayel, O.Y.Toraman, INFLUENCE OF GRINDING AID ON THE BREAKAGE

PROCESS OF CALCIUM CARBONATE IN A VERTICAL STIRRED BALL MILL.................. 165
Ahmad Hassanzadeh, INCREASING PRIMARY GRINDING CIRCUITEFFICIENCY
CONSIDERING GRINDING CAPACITY ENHANCEMENT .....ooiiiiiiiiee e 171

Zhivko Kiev, Ivailo Bogdanov, Nikolay Ivanov, ANALYSIS OF THE VIBRATION STATE

OF THE ECCENTRIC SHAFT WITH THE BEARINGS OF A COMPLEX PENDULUM

JAW CRUSHER ..ottt ettt e e e e e e e e e e e e st a e e e e e e e s sanbaaraeaaeeaan 179
G.l. Gazaleeva, N.V. Shikhov, A.A. Mushketov, APPLICATION OF SPECIAL METHODS OF

DISINTEGRATION FOR DRESSING OF ORES AND NONMETALLIC RAW MATERIALS

185
Lubomir Kuzev, COMPARATIVE STUDY OF GRINDABILITY IN STANDART BOND BALL

MILL WITH TWO GRINDING MEDIA-BALLS AND TETRABALLPEBS..........ccceceovviiivieeeen. 191
Qetin Hosten, Hande Mertyurek, A GRAPHICALASSESSMENT OF THE EFFECT

OF FEED SIZE DISTRIBUTION ON PARTICLE-BED COMMINUTION IN

PISTON-DIE PRESS. ...ttt ettt b e 197
Malyshev V.P, Zubrina Y.S., Makasheva A.M., Fedorovich J.A., ENTROPY OF MATERIAL

GRINDING IN BALL MILLS ...ttt nine e 203
Nedeljko Magdalinovic, Milan Trumic, Srdana Magdalinovic, Maja Trumic, THE KINETICS OF

GRINDING IN THE INDUSTRIAL ROD MILL ....coiiiiiiieiiieseeeiee e 207
Rasskazova A.V., D.E. Alexandrova T.N., INFLUENCE OF MECHANOACTIVATION OF

FILLING COMPOUND ON THE STRENGTH OF COAL BRIQUETTE ......ccccooviiiieiiieciee e 211

PHYSICAL CONCENTRATION METHODS
Vladislav Ivanchenko, Yuri, Chugunov, Alia lvanchenko, MINERALOGY AND DRY

CONCENTRATION OF THE ORES OF HEMATITE AND GOETHITE .....ccvveviiiiiieeiiieeeeeie, 219
Ali Guney*, Firat Burat, Murat Olgac Kangal, IMPROVEMENT OF CHROMITE
CONCENTRATE HAVING HIGH OLIVINE CONTENT ....uiiiiieeiieeeeeeeee e 223

Sandor Nagy, Jozsef Faitli, Imre Gombkoto, Barnabas Csoke, Tamas Magyar, Jakab Csaba
MECHANICAL PREPARATION METHODS FOR LCD PANELS ORIGINATED FROM USED
TVS AND MONITORS ...ttt s 229

Feridun Boylu, Ufuk Aykac , Caner Yigitoglu, Firat Karakas. and Mehmet S. Celi,
INVESTIGATION OF D, CONTROLLED DISCHARGING SYSTEM ON BENEFICIATION
OF COALS THROUGH PNEUMATIC JIGS ... 237

Yakup Umucu, Vedat Deniz, Ahmet hatipoglu, Baser Tamguc, Tarik Tunay
AN INVESTIGATION ON THE WASHABILITY TREATMENT FOR THE REMOVAL
OF SERPENTINE AND MAGNESITE FROM OLIVINE IN THREE DIFFERENT

SIZE FRACTIONS ... as s sasssssasssssnsnsnsnnnnnsnnnsnsnnnnnnn 245
D. Gucbilmez, S.L. Ergu, L. Weitkamper, A STUDY ON GRAVITY SEPARATION OF

COARSE AND FINE SIZES SEPARATELY ...ovttiiiiiiieieieieeeeeieeeeeessssesesssessssssssssssssssssssssssssssnennes 249
Mladenko Knezevic, Drasko Simic, Nenad Marjanovic, EXTRACTING RICH ULTRA-FINES

FRACTION OF LIMONITE IRON ORE FROM TAILINGS, USING FILTER-PRESS............... 253

A.V.Kurkov, E.S.Bronitskaya, A.A.Rogozhin, APPLICATION OF HIGH INTENSITY
MAGNETIC SEPARATION FOR BENEFICIATION OF RARE METAL ORES BEARING
RARE EARTH ELEMENTS .. .ottt ettt ettt ettt sie et nnneeninee e 261
MukhtarA.A., Muhymbekova M.K., NurumgalievA.H., MomynbekovA.D., Nuskabekov J.S.
INVESTIGATION OF MAGNETIC ROASTING PROCESS OF AYATSK LIMONITE ORE
WITH WATER-OLI EMULSION .......eiiittiiitieiite ittt sitee st sineesiseesiseessseesineesnneesnnessnneessnessnneas 269

Kremena Mincheva, Tashka Ignatova, Stefan Ignatov, Aylin Dzhelyaydinova, Tsvetelin
Petkov, Ali Kyazimov, ALTERNATIVE PROCESSES FOR PRODUCTION OF LOW IRON
SILICA SAND FROM KAOLINOVO REGION, BULGARIA........coiiiiieiieeiee e 273

H. Knapp, L. Horckmans, F. Bouillot, C. Fricke-Begemann, J. Makowe, A. Ducastel,
A. Stark, Hermann Wotruba, SENSOR-BASED IDENTIFICATION OF SPENT
REFRACTORY BRICK S .. ottt ettt e e et et e e e et e et e et e et eea s eaestareeneeansrens 279
Amel Zahirovic, THE INFLUENCE OF MODIFICATION LIMONITE ORE BASICITY ON THE
QUALITY OF SINTER ..., 285



INVESTIGATION OF MAGNETIC ROASTING PROCESS OF AYATSK
LIMONITE ORE WITH WATER-OIL EMULSION

Mukhtar A.A., Muhymbekova M.K., Nurumgaliev A.H.,

Momynbekov A.D., Nuskabekov J.S.

Chemical-Metallurgy Institute named after Zh. Abishev

100009, Karaganda, Kazakhstan

A process of reduction roasting of Ayatsk limonite ore with oil-water emulsion. Analysis of partial
dependence and generalized equations allows determination of optimal conditions of magnetizing
roasting and magnetic treatment of cinders. It was found that dehydration and magnetization occur at
lower temperature 700-750°C within 60 min. Concentrate containing 62.3% of iron was obtained. Yield
and extraction degree was 87.9-88.0 n 95.0-95.5%, respectively. Phase composition of initial ore and
obtained products studied using thermographic, X-ray phase, magnetic and Mossbauer analyses.
Keywords: limonite ore, magnetic concentrate, roasting, magnetic enrichment, water-oil emulsion,

magnetic separation.

Limonite ores the Republic of Kazakhstan
constitute the bulk of recorded reserves of iron
ore raw materials, more than 60% of which are
concentrated in Lisakovsk, Aiatsk, Kokbulak
Kutanbulak and Taldyespe fields. One of the
options for enrichment of these ores is scheme
of magnetizing roasting [1],

Magnetizing roasting of limonite ores and
concentrates on an Industrial scale is performed
in rotary furnaces, where the reducing agent,
such as milled brown coal or coke breeze, is
introduced into the ore. However, their use in
practice has revealed a number of
disadvantages: high dust emissions of charge
materials from the furnace area, the
consequence of which is overrun of reducing
agent, uneven roasting of material, etc. [2,3].
Investigations in the use as reducing agents
liquid hydrocarbon during roasting different
limonite ores showed in comparison with the
solid reducing agents the following benefits:
increase of the furnace capacity, increase of
utilization degree of reducing agent during the
roasting, reducing of heating temperature of
charge at 100-150 °C [4],

In this paper investigated the possibility of using
as a reducing agent low concentrated water-oil
emulsion of Karazhanbas field with magnetizing
roasting enrichment of Ayatsk limonite ores.

The elemental composition of the oil (wt.%): C-
87: H-11.8; S-6.3; N-0.5; 0-1.25.

In order to reduce the content of slag-forming
components investigated initial ore (Fe-37.89%;
Si02-15.38%; Aly03-6.73%; P-0.37%)
previously subjected to desliming, then
desliming product after drying separated in a
strong magnetic field (1.2 Tesla) by dry method.
Obtained industrial product corresponding
chemical composition, %: Fe-43.02; Si0,-12.43,;
Al,03-6.13; P-0.52 was treated with 2% water-oil
emulsion. During thermal analysis of

industrial product detected endothermic effects
at 150-170°C with significant weight loss ,which
are typical in removing hygroscopic and hydrate
moisture, 290-310 C associated with
dehydration of goethite and hydrohematite with
the formation of hematite according to reactions:

Fe,05-nH,0" Fe,05+H,0 )

2FeOO0H -> Fe,05 + H,0 @

Exothermic effects in the field of 240°C
corresponding to the beginning of destruction
water-oil emulsion with the formation of active
hydrogen, products of steam conversion of free
carbon, etc. With increasing temperature, the
pyrolysis products of oil emulsion intensively
interacting with active and form a strong
magnetic Fe304 according to the reaction:

3Fe,0; + H, -> 2Fe;0, + H,0 ®3)
3Fe,0; + CO-* 2Fe,0, + CO, @)

Which is confirmed by Mossbauer spectroscopy
and X-ray analysis of samples fixed in this
temperature range.

Spectra recorded by the spectrometer
MS-1104Em, source of gamma - quanta is Co>’
in the rhodium matrix. Isomeric shift was
determined relative to a-Fe. Analysis of the
spectra carried out under the program Univem
MS (Rostov State University, Rostov-on-Don).
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Figure 1, The Mossbauer spectra of the initial
ore (a)
roasted ore pretreated with 2% water-oil
emulsion (b)

Mossbauer spectra of ore and roasted ore are

presented in Figure 1.

The spectra are for the original ore (Figure 1, a)

- doublet, and for the roasted ore (Figure 1, b)

-complex six peak line, whose parameters

match - magnetite, hematite and residual iron

hydroxide.

X-ray analysis for the roasted ore formed on the
-X-ray diffractometer with a basic package of
processing programs - EVA (PDF - 2) confirms
the presence of magnetite, hematite, and
aluminum and silicon oxides. In order to
determine the optimal parameters of magnetizing
roasting of industrial product performed
experiments studied the factors and their values,
which are shown in Table 1, the plan of
experiments in Table 2. Experiments carried out
in a muffle furnace, charge roasting in alundum
crucible with a lid, samples of 200 grams.

The magnetization degree of roasted ore were
determined by overcome of magnetic fraction
(Y) at a magnetic field of 0.08 Tesla. Magnetic
separation performed on the analyzer UEM-1T

by dry method.
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Table 1, Factors and their values

N | Factor Indie Values
< ation 1 2 3 4 5
1 |Tempera | (XO | 600 | 650 | 700 | 750 | 800
ture, °C
2 [Concent (X2) 1 2 3 4 5
ration  of
water-oil
emulsion
,%
90

3 |Duration , | (X3) 30 | 45 | 60 | 75
min

Table 1, Plan of experiments

Isle of Xi

X
9

. X3
experiment
1. 600 2 60
2. 650 2 60
3. 700 2 60
4. 750 2 60
5. 800 2 60
6. 750 1 60
7. 750 2 60
8. 750 3 60
9. 750 4 60
10. 750 5 60
11. 750 2 30
12. 750 2 45
13. 750 2 60
14. 750 2 75
15. 750 2 90
By selecting the experimental data are

constructed point dependence , in the
processing of which obtained the following
partial empirical equations of magnetic fraction
output:

YT = 88,0-0,0015 (X,750)° y,= 87,9-0,9 (5)

(X2-2)? y3 = 87,8-0,026 (X3-60)° 6)
The correlation coefficients (R) of (7)
significance (TR) equations calculated

by [5.6] are equal 0.99, 0.98, 0.97 and 85.6,
42.5, 28.0, respectively.
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Figure 2, Dependence of magnetic fraction yield
from the temperature (X1), concentration of
water-oil emulsion (X2), and duration of roasting
(X3)

By combining partial equations 5, 6 and 7
obtained a generalized multifactor equation of
magnetic fraction yield:

y=0,127-10{[88.0-0.0015 (X,750)*][87.9- 0.9
(X-2)%][87.8 - 0.026 (X3-60)°]}

tr = 1645 R=0.99 ®)

Analysis of the equation (8) allowed to
determine the optimal conditions magnetizing
roasting enrichment of Ayatsk limonite ore with
water-oil emulsion (WOE): temperature - 750 0
C; concentration of WOE - 3%: time - 60 min.
Under these conditions, obtained magnetic
concentrate of the following composition, %: Fe
- 62.30; Al03 -5.78; Si0; - 10.59; P - 0.50.
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