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Abstract

Elaboration of the technology for enrichment of gold-containing low-
sulfide ores of BneliKhevi deposit

In the dissertation the results of the research of technological properties
and material constitution of gold-containing low-sulfide ores of BneliKhevi
deposit are given which formed the basis for elaboration of the technological
scheme of their processing.

The studied ores by their mineralogical composition and structural
peculiarities are concerned with low-sulfide quartzite, pure, medium enrichable
technological type; in particular, the samples are greatly quartzous, the ore
contains the modified pyrites, magnetite, iron oxide minerals, ilmenite and etc.
There are no other sulfide minerals, from non-metallic minerals occur alunite,
chlorite and carbonates.

Microscopic study has shown that in the samples the free: - 0,08mm size
gold grains are fixed in small quantities by characteristic dendrite forms. The ore
contains clays which complicate the process of cyanide leaching. The silicate
analysis of gold-containing are of BneliKhevi deposit was carried out and
chemical composition was determined. On the basis of the phase analysis the
mineral forms of the presence of sulfur in the ore was established. Total sulfur
content in the ore comprises 1%.

On the basis of granulometric and chemical analyses it was established that
the major part of gold in the ore is concentrated in the large-sized classes: (+10,
+5 and +2,5mm) which is indicative of the high yields.

On the basis of mineralogical composition and of textural-structural
peculiarities of gold-containing ores of BneliKhevi deposit the research of their
enrichability was carried out by the use of the combined method of enrichment.

The gold-containing ore of BneliKhevi deposit was studied on gravitational
enrichability, in particular by means of the table concentrator. Obtained results is
indicative of the advisability of the inclusion in the process of technological
scheme of enrichment on the table concentrator, gold extraction exceeds 30%,
the content of the useful products, remained in the tails, is reduced to a
minimum.

The gold-containing ore of BneliKhevi deposit was studied on enrichability
by flotation method. Optimal parameters of flotation process were determined:
material grinding range 80% -0,074mm, medium regulator-consumption of soda
ash 500g/ton, pH=7.5, consumption of the collector-butyl xantogentane
comprises 30g/ton, consumption of the foaming agent-pine oil -25g/ton; as a
result, the gold concentrate is obtained by the content of 6.90g/ton and by gold
extraction of 67.52% which is inadmissible by technological and economic view
point.

In the experiments various solvents were used for gold extraction: from
head ore: sodium cyanide (0.07%) and thiourea (thiourea - 1%, sulfuric acid -
0.5%, iron-ammonium alum-0.25%) aqueous solutions of optimal concentrations.
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(gold extraction comprises 76.32% by cyanide solution and 58.15% by
thiourea). The use of the solution of sodium cyanide was selected. The
consumption of sodium cyanide comprised 0,57kg/ton.

For estimation of the possibility of heap leaching by the use of so-called
“column test” two samples of various grinding range (-20mm; -10mm) were
studied. From the ground

material (to -20mm) the range of gold extraction comprises 85,48% and for
-10 mm grinding -84,37%.

Intermediate product of gravitational enrichment ($=2.54g/ton; y=50.15%;
€=67.23%) was studied on hydro metallurgical enrichability. The availability of
heap leaching was established by the following technological parameters:
solution - the solution of sodium cyanide by concentration — 0.07%; its
consumption—20ml/min, leaching duration 2.0-2.5 months. In the solution during
operation 91.26% of gold is extracted which represents the extraction of 58.49%
of gold from the initial ore. For obtaining of the final product gold-containing
solution is fed to the processes of cementation, electrolysis or sorption.

Technological scheme is recommended which provides the combination of
gravitational and hydrometallurgical methods by gold final extraction: e= 90,74%.
Its conversion into finished commercial product can be carried out by zinc
cementation, sorption of activated carbon or by ion-exchange resinsi,
electrolysis, and so on.

From a scientific point of view, the results obtained in the framework of the
project will be significant in the long term mine existence, in terms of planning
the socio-economic infrastructure of the region and environmental safety.

The use of obtained results may form the basis of investment project of
complex processing of gold-containing ores of BneliKhevi deposit and may be
used in the course of complex development of natural resources of the same type.
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