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Abstract
The majority of bauxite used as raw material in Alumina DOO Zvornik refinery originates from
Bosnia and Herzegovina (B&H) and from Montenegro. Over the past 5 years, about 4 million
tonnes of bauxite from B&H and Montenegro have been processed. Bauxites mostly come from
mines in the areas of Milići, Srebrenica, Jajce, Mrkonjić Grad, Široki Brijeg, Nikšić and Posušje.
Mineralogical analyses confirm that bauxite from B&H and Montenegro are mainly boehmitic.
Some mixed gibbsitic-boehmitic bauxites are present in the Herzegovina region, and
diasporic-boehmitic bauxite is present in the Jajce and Nikšić mines. By chemical composition,
the weight % of Al2O3, SiO2, CaO and ZnO are the most important for processing bauxite in
Alumina DOO using the Bayer process. Characterisation of bauxite from these sites by the
Alumina DOO Laboratory have confirmed their commercial viability, especially for the
production of alumina and aluminum hydrate for non-metallurgical purposes, and for the
production of various types of zeolites.
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1.

Bauxite

From the beginning of alumina production in Zvornik (in 1978), local mines were the main source
of bauxite ore. Initially, the geographically closest mines, Milići (Vlasenica) and Srebrenica
provided ~95% of refinery needs. The closure of alumina refineries in ex-Yugoslavia (Podgorica,
Obrovac, Kidričevo and Mostar) and in Hungary and Romania, has resulted in Alumina DOO has
become the only user in this region. Over the past 5 years (2014-2018) about 4 million tonnes of
bauxite from Bosnia and Herzegovina (B&H) and Montenegro (MN) has been processed. Other
than bauxites from mines in Milići and Srebrenica, Alumina DOO used bauxite from mines in the
areas of Jajce, Mrkonjić Grad, Široki Brijeg, Nikšić (MN) and Posušje. Figure 1 shows the
approximate geographical location of these bauxite mines.
1.1.

Geology of B&H and Montenegrin Bauxites

Bauxite is quite widespread in B&H and Montenegro. Deposits in B&H are located in western
and eastern Herzegovina (reserves of about 80 million tonnes), central Bosnia surrounding Jajce
and Mrkonjić Grad, western Bosnia in Bosanska Krupa and Mountain Grmeč (reserves of about
20 million tonnes), and eastern Bosnia, between Srebrenica and Milići (reserves of about 50
million tonnes) [1]. In Herzegovina, the economically most important bauxite deposits are from
the Eocene age lying in Karst depressions of upper Cretaceous limestone (floor), and the roof is
represented by different lithological elements of the older Eocene [2]. Bauxites of central Bosnia
in Ljuša, Liskovica, Poljane, Bešpelj, and Crvena Stijena are from different ages (Triassic,
Jurassic, and Cretaceous). Bauxites of western Bosnia are also from different ages (Cretaceous
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and Jurassic), while bauxites of eastern Bosnia between Vlasenica and Srebrenica (Braćan,
Šumarnica and Kosturi) are from the upper Cretaceous.
According to the stratigraphic nomenclature, bauxites in Montenegro are classified as Triassic,
Jurassic, Cretaceous and Eocene. The red karst bauxites of Montenegro are found in carbonate
rocks of Mesozoic and Paleocene (reserves of about 130 million tonnes) [1], [3].

Figure 1. Approximate geographical position of Alumina DOO Zvornik and bauxite mines
(Google Maps).
1.2.

Digestion of Bauxite in Alumina DOO

Of the existing processes for the production of alumina, the most dominant is the
hydro-metallurgical Bayer process, which was implemented in Alumina Zvornik in 1978. The
process can essentially be represented by the following reaction:
Al2O3 nH2O + 2NaOH ⇄ 2NaAlO2 (n+1) H2O

(1)

During bauxite digestion, the equilibrium of the above reaction is moved from left to right, and
during decomposition (precipitation) of the Bayer liquor, the equilibrium is moved in the opposite
direction.
Raw Bauxite is shipped by trucks and railway to the refinery. It is unloaded at the primary bauxite
storage area in stockpiles dedicated to a mining location. Since all the bauxites that arrive at the
refinery’s Mineral Preparation facility differ in quality, in terms of A/S (alumina to silica ratio wt% Al2O3/SiO2), mineralogical composition (boehmite, diaspore, and gibbsite), chemical
composition, granulometry and moisture, they have to be homogenised to produce a consistent
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