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Geotechnical construction could suffer greatly in the future due to 
the accelerating climate change, with soil covers used in mining 

tailing dams as some of the most vulnerable. 
Tailing dams failures have been increasingly common during 20 
century especially during 1950’s-1970’s causing human life loss.

It is crucial to eliminate these constructions in the future, but before 
that tailing sludge could be used in various technologies.

Case study here focuses on Bosnia and Herzegovina (B&H) which has 
the most intensive mining activities in Europe in recent years

Introduction

RED MUD tailings:
contain significant amounts of 

rare and critical earth elements
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Proposition for application of the mining tailings as the metal-source for nanotechologies:
results in our team on red mud and iron mine in recent years

Conclusions

Average chemical 
composition of the red mud 

in general

Comp. %

Al2O3 10 - 22

SiO2 5 - 30

Fe2O3, 20 - 45

TiO2. 4 – 20

Na2O3 2 - 8

 Ultramicroparticles
(raw red mud sample)

• The mining can and should be done in a “greener” manner, Europe needs self-suficiency
• Not only ore deposits, but tailings as well hold a potential for raw material exploitation
• Tailings, which are endangered by the climate change, HAVE to be eliminated in the future
• Use of metal mine tailings as the resource for nanotechnology-huge potential energy savings

Climate change considerations in Bosnia and Herzegovina’s mining regions
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Red mud-bauxite processing tailing, Zvornik 
city, B&H

Iron ore processing tailing, 

Prijedor city, B&H

Lead/zinc ore processing tailing, 

Bratunac city, B&H

Change in the trend of intense precipitation (20mm) in Banja Luka (left) and Tuzla (right)

Expected change of intensive precipitation 
(climate index R5D60) in Bosnia and Herzegovina 
for the period 2011-2040. in relation to the base 

period (1971-2000)

Climate change in Bosnia and Herzegovina-very pronounced in the past few decades. 
Manifested through an increase in air temperature, changes in the pluvimetric regime 

and an increase in the intensity and frequency of climate extremes.
1961-2016 official data by natonal Hydrometeorological Institutesfor Banja Luka 

and Tuzla regions show increase in the number of days with intense rainfall of 20mm.
These are two regions with large number of tailings.

Intense precipitation can cause a  fast inflow of large amounts of water in a small area. 
Rapid water contact can pose a threat to tailings in Prijedor and Zvornik. 

In addition to these precipitations, the presentation will show analysis of the changes 
in five-day precipitation with 60 mm accumulations and their expected change 

according to the climate scenario RCP8.5 by the end of the XXI century, for three time 
horizons (2011-2040, 2041-2071 and 2071-2100)..

Climate projections indicate that 
there will be an increase in the 

number of days with intense 
rainfall (R5D60) in the interval 

from 1.5 to 3 at the investigated 
locations. Such changes can pose a 

threat to large inflows of water, 
floods and spills of contents from 

reservoirs into the surrounding 
area. 
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Iron mine tailings: Preparation of carbon/metal oxide  filter catalyst
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Transmission electron 
microscopy: round-shaped 10-
30nm diameter nanoparticles

X-ray diffraction-perfect 
match with hematite 
(biocompatible iron oxide)

Thermogravimetry-
high purity, stable 

structure 

Iron mine tailings: carbon-shelled hematite-lithium batteries anode 
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