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PREFACE

On behalf of the Organizing Committee, it is a great honor and pleasure to welcome all
esteemed participants of the 54" International October Conference on Mining and Metallurgy
(10C 2023), scheduled to take place at the picturesque Bor Lake, Serbia, from October18™ to 21%
2023.

The collaborative efforts of the University of Belgrade, the Technical Faculty in Bor, and
the Mining and Metallurgy Institute Bor have meticulously organized this year's IOC. Our focus
remains unwavering on showcasing the latest research findings and advancements in geology,
mining, metallurgy, materials science, technology, environmental protection, and other
engineering disciplines. Our primary objective is to foster a dynamic environment where
academics, researchers, and industry professionals can come together to share their knowledge,
experiences, and innovative ideas while exploring opportunities for collaborative research
endeavors.

Our conference agenda is rich and diverse, encompassing plenary sessions, engaging
invited lectures, technical presentations, enlightening oral and poster sessions, informative
technical tours, a diverse exhibition, and memorable social gatherings. At the heart of this event
lies our strong commitment to sustainable development within the mining and metallurgy sector.
We are dedicated to exploring ecologically conscious methodologies, responsible resource
extraction practices, and cutting-edge technologies that reduce the industry's environmental impact
and enhance the well-being of local communities.

The conference proceedings comprise 129 papers authored by individuals from
universities, research institutes, and industries in 22 countries. We are proud to welcome
participants from Bosnia and Herzegovina, Bulgaria, Canada, China, Croatia, Germany, Greece,
India, Iran, Kazakhstan, Libya, North Macedonia, Montenegro, Morocco, Romania, Russia,
Slovakia, South Africa, Spain, Turkey, United States, and, of course, Serbia.

We are excited to host the 8" International Student Conference on Technical Sciences (ISC
2023) as part of I0C 2023. This event offers students from Serbia and the wider region a unique
chance to showcase their research and discuss the future of their fields with experts.

We sincerely thank the Ministry of Science, Technological Development, and Innovation
of the Republic of Serbia for their generous financial support. In addition, we express our profound
gratitude to all our sponsors, exhibitors, and friends of the Conference for their contributions and
unwavering support for playing a pivotal role in ensuring the success of 10C 2023.

We would like to express our heartfelt thanks to all authors, committees, reviewers,
speakers, and chairpersons for their invaluable contributions in shaping 10C 2023.

We look forward to welcoming you to the 55th International October Conference on
Mining and Metallurgy (10C 2024), which will be held in October 2024.

On behalf of the 54" IOC Organizing Committee,
Prof. dr Ljubisa Balanovi¢
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Abstract

There are different ways of transporting tailings to flotation tailings, this paper presents all of them that
are in use in Europe. For conventional storage, tailings are generally discharged from outfalls located
along the embankments (dams) of the facility. For surface thickened disposal and paste storage, the tailings
are generally discharged from a central location - either through risers or from point sources that are
raised during the life of the plant. There is also dry stacking of tailings, which is usually done using
conveyors or trucks.

Keywords: Tailings, transportation,discharge, methods

1. INTRODUCTION

In order for a tailings pit to be safe for use, tailings engineers must study the characteristics of the
tailings, the cycle of deposition, the climate, etc. The characteristics of the tailings can greatly
influence the behavior of the tailings during transport and after their discharge into the tailings
dumps. Also, the appearance of the tailings pond and the characteristics of the embankment should
be considered. In general, tailings are transported from the plant for the preparation of mineral
aggregates to the tailings dump via pipelines.

As tailings are disposed of, they flow out of the outlet and natural segregation occurs. The degree
of this segregation essentially depends on the size range of the tailings particles and the density of
the slurry pulp [1]. As the degree of tailings densification increases, there is less suspension to
carry the coarse fraction, and the tailings begin to settle closer to the point of discharge where they
lead to an unsegregated suspension. When this stage is reached, the voids in the coarse suspension
fraction are filled with fine ones, resulting in a homogeneous mixture.

If the pulp density is low, the coarse tailings fraction is deposited closest to the discharge point,
while the finer material is carried farthest. In the work of the author Vick [1], he notes that for
most types of tailings, the expected beach slope is 0.5-2.0 % in the first few hundred meters and
that the higher the density of the pulp and/or the coarser the gradation of the overburden, the steeper
the beach and the greater the slope.

2. METHODS OF TRANSPORTATION AND DISCHARGE OF TAILS TO
FLOTATION TAILINGS POND

There are three general methods of settling tailings:
« single point discharge,

* spigot and

« cyclonication.

There are variations on all of these methods and the methods can be used in combination to meet
design criteria set by tailings engineers.
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2.1 Single point discharge

Single-point discharge is the technique of discharging tailings through a pipeline from one side of
the tailings pit. This method is often used with reservoirs that discharge tailings upstream of the
lake and dam (ie, not from the top of the dam). Single-point discharge can also be used for tailings
that are at lower elevations than the treatment plant, so the tailings are gravity stored in the tailings
via pipelines. One such example is the "Saski Potok" accidental tailings pond, which is located
near Majdanpek and is used for accidental situations in case of unforeseen stoppages and
breakdowns in the flotation concentration plant, Figure 1.

Figure 1 - Flotation tailings pond Sa3ki Potok

2.2 Spigotting

Spigoting is a technique of discharging tailings through small pipes originating from multiple
points at regular intervals along the tailings weir line [2]. The method is used to achieve a uniform
flow of tailings, which in theory will create uniform beaches. However, attention should be paid
to leveling the beach on all sides of the tailings pond, which is why these spigots must be moved.
The spigots form a gently sloping beach where the coarsest fraction is deposited near the discharge
point, and the fine fraction (sludge) is deposited progressively further away from the discharge
point. As a result of this, the density, stability, and permeability of deposited solids decrease with
increasing distance from the point of discharge, which gives greater stability to the dams and
embankments themselves. Figure 2 shows the "Valja Fundata” flotation tailings pond located in
Majdanpek, where this method was applied to Dams 1 and 5.

Figure 2 - Tailings pond Valja Fundata in Majdanpek

2.3 Cycloning

Hydrocyclone sand (coarse tailings fraction) can be used to build tailings dams during active
deposition. Mining companies usually see cost savings as the main advantage of using coarse
fractions in this way. Since the sand is produced from the material that is deposited, all costs
associated with the acquisition of materials for the construction of the embankment are eliminated
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or significantly reduced, Figure 3. This practice also reduces the total volume of tailings deposited
in the reservoir, since at least part of the coarse fraction is used in construction. dams.

Figure 3. - Using a hydrocyclone to build a dam

The method used to separate the fine from the coarse fraction in the total tailings is cyclonication.
Cyclones are simple mechanical devices used to separate coarse and fine particles from suspension
by centrifugal action. As the tailings, moving under pressure, enter the cyclone, the fine particles
and most of the water rises to the upper outlet. Large particles spiral down through the conical part
and exit at the bottom. The separated fine fraction is called dressing, and the coarse fraction is
called sand. The sand is used to build dams and embankments on tailings, while the overflow is
discharged through a special pipeline to the reservoir itself.

The overflow and sand should be monitored regularly to measure pulp densities, gradation, and
cyclone inlet pressure. Cyclone adjustments are required to maintain pulp density and grain size
goals. Certain criteria should be taken into account when assessing whether cyclones can be an
effective tool in the construction of embankments on tailings.

Cyclone sand should have a permeability that is sufficiently higher than the tailings deposited in
the reservoir, also the sand should allow rapid drainage after discharge to facilitate the handling
and spreading of the sand. The amount of cycloned sand must be large enough to allow the dam
to be raised if necessary to maintain adequate volume.

If it happened that the amount of sand decreased, the costs could increase because it would be
necessary to use some other materials for the construction of the dam. Tailings containing less than
60 percent of particles passing a No. 200 sieve are considered to contain sand of acceptable quality
for use in cyclones. During the sampling campaigns, the work of the hydrocyclone on the dams is
checked, in order to determine the granular composition of the sand of the hydrocyclone in order
to define the content of the class -0.074 mm (reference class). The content of this class for tailings
in Eastern Serbia is limited to a maximum of 15% in hydrocyclone sand, and this should be adhered
to, because embankments and dams are stable only when they are dry and when high-quality sand
Is incorporated into them, as few fine silty particles as a possible tendency to retain water

Two basic methods of cyclones that are common in tailings ponds:

« central cyclone (or stationary cyclone) i

« cyclones on the dam.

The third method, hydraulic cyclone, is a more sophisticated method that is used less often. A
central cyclone method in which a single permanent or semi-permanent high-capacity cyclone is
placed at a strategic location, often at a dam abutment that is larger than the designed crest of the
dam. Excavation machinery moves tailings sand from the landfill to the embankment where it is
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deposited and compacted. Construction machinery lays and compacts the sand where it acquires a
high relative density. Therefore, the method is suitable for use in areas subject to seismic activity.

A dam cyclone system consists of several cyclone units mounted on towers, skids, trucks,
scaffolds, or suspended from cranes placed along the top of the dam. The number of cyclones is
determined by the size of the cyclone. The cyclones move as the sandbanks raise the height of the
dam. The cyclone system on the dam is cost-effective because the sand is placed hydraulically in
its final place, no mechanical action is required. One disadvantage of this method is that non-
mechanical placement results in lower relative densities, which generally range from 30 to 68
percent, as reported in the work by Lighthall [2].

Using the hydraulic cell method, diluted cyclone sand is deposited in cells with a berm on the
embankment. The tailings are cycloned in a central cyclone and water is added to facilitate pipeline
transport to the tailings cells. The solids in the cells are then allowed to settle before the excess
water is decanted from the end of the cell opposite the discharge point.

3. CONCLUSION

Each tailings storage facility is unique and must be designed according to site-specific conditions.
Each of these methods of transporting tailings to the tailings dump has its pros and cons, you just
need to choose the best one, based on the characteristics of the material being replenished and
based on the location and type of terrain on which the tailings dump is located.
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