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ABSTRACT

Research on a Combined Processing Technology for Mixed Manganese Ores of
the Chiatura Deposit.

In the dissertation entitled ,"Research on a Combined Processing Technology
for Mixed Manganese Ores of the Chiatura Deposit™ it is stated that manganese is a
multi-purpose raw material used in ferrous metal industry for the production of
alloyed steels, as well as in the manufacture of electric vehicle batteries.
Manganese is an important alloying element in non-ferrous metallurgy; it is also
used as a coloring agent in glass and ceramics, as an additive in animal feed and for
other purposes. The growing application of manganese in modern technologies has
resulted in its classification as a critically important mineral. Critically essential
minerals are vital for the well-being of the global economy

In Georgia, the main raw material for manganese production is the Chiatura
manganese deposits. Owing to the depletion of high-grade oxidized ore reserves, the
processing of low-grade oxidized-carbonate ores is becoming increasingly important.

Mineralogical-petrographic analysis of samples from Darkveti mixed (oxidized-
carbonate) ore indicated that the samples are represented both as massive-textured
manganese ore and in oolitic forms exhibiting variability. Based on composition and
origin, the samples were classified into three types: carbonate manganese ore
(thodochrosite, manganocalcite); primary oxidized ore (manganite); and oxidized ores,
represented by oolitic pyrolusite-psilomelane.

According to X-ray phase and chemical analyses, the total manganese content in the
sample is 17.5%, of which 6.7% is from oxidized minerals and 10.8% from carbonate
minerals. The gangue is predominantly represented by quartz

The enrichment of mixed (oxidized-carbonate) manganese ores is highly difficult,
since the minerals exhibit transitional morphostructures among themselves; Their
physico-chemical properties are very similar to each other, whereas selective separation
requires a pronounced difference in physico-chemical properties; For their processing, it is
necessary to develop a technology that combines special methods of beneficiation of useful
minerals.

Based on the results of technological testing, for the preparatory operation of
beneficiation of Darkveti mixed (oxide—carbonate) ore, the use of selective crushing is
recommended, carried out in a rotor—centrifugal crushing unit. During selective crushing,
the specific consumption of electrical energy is reduced, which results in a significant
economic effect. Additionally, the liberation of minerals from the gangue is observed.
After screening the crushed material, the —10 +5 mm size fraction is a carbonate
concentrate, with a yield of -20.5% and a grade of 21.2%. To remove gangue from the -5
+2.5 mm fraction, gravity separation was carried out using a diaphragm jig. A rough
concentrate was obtained with a manganese content of 19.7%. To obtain a marketable
(saleable) concentrate, a thermal method was developed.The influence of various factors
on the thermal treatment processes was studied and determined. The effect of thermally
treated material under optimal conditions on the beneficiation processes of mixed ores has
been determined.By gravity separation of the roasted ore, a second-grade oxide
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concentrate was obtained. The rich tailings from the first and second gravity separatio
stages were ground to —0.16 mm and subjected to biotechnological beneficiation (bacterial
leaching). As a result, an MnSO, solution and residual tailings were obtained.

From the -2.5 +0 mm fraction, a washing operation was incorporated into the
flowsheet to remove fine dispersed clay impurities. The washed material was treated in a
diaphragm jig, resulting in a second-grade oxide concentrate, while the tailings were
ground and, together with the slimes, processed using the flotation beneficiation method
(froth separation). By this method, a fourth -grade concentrate with low manganese
content was obtained. In parallel with flotation, the same products were processed in a
concentrator, which was applied for the first time to manganese ores. As a result, a third-
grade fine-dispersed metallurgical concentrate and tailings were obtained.

The developed rational technological scheme for the beneficiation of mixed (oxide-
carbonate) manganese ore includes the following operations: selective crushing of the feed
material, gravity separation, washing, thermal treatment, bacterial leaching, and
separation in a concentrator. Using this technological scheme, the following types of
marketable products are obtained: Carbonate concentrate (y = 20.5%, B = 21.2%);
Second-grade oxide concentrate (y = 2.3%, § = 42.0%); Fourth-grade oxide concentrate (y
=14.1%, B = 33.9%); Heavy fraction from the concentrator (y = 10.7%, B = 38.6%), which
is a third-grade oxide concentrate and tailings, which can be used for saleable solutions;
As a result of bacterial leaching, a 24.3 g/L MnSO, solution and tailings composed of
quartz and iron hydroxide are obtained, which can be used as an additive in clinker firing
to reduce the temperature.
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