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Abstract

The chemical composition (fineness, impurity elements) of native gold element from this deposit is
considered. It has been established that the fineness of gold varies from 650 to 990%, averaging 810%,
corresponding to high-grade gold. Impurity elements in the composition of native gold element have also
been studied. Their presence in gold is established by special distribution patterns. There is a relatively
high cotent of Te (0.02-0.05); Sb (0.06-0.08) and Bi (0.03-0.04). It is explained by the fact that silver
under certain conditions, forming compounds with Sb, Bi and Te, falls out of solutions, as a result of
which gold becomes high-grade (910-980%).
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Qosa yataginda sarbost qizilin kimyavi torkibi

Q.S. Hiiseynov, S.9. Abasova

Azarbaycan Doviat Neft va Sanaye Universiteti (Azadlig prospekti 16/21, Baki AZ1010, Azarbaycan)

Xiilasa

Moqalads sarbast qizilin kimyovi torkibino (oyarligi, element gatisiglari) baxilmigdir. Miioyyen
olunmusdur ki, qizilin ayarligi 650-990% arasinda doyisir, orta ayarliq 810% toskil edir vo yliksok ayarli
qizila uygun galir. Sarbost qizilin torkibinds istirak edon element-qatisiglari lazer rentgen-spektral iisulla
Oyronilmisdir. Sarbost qizilin torkibinds asagidaki element qatisiqlarinin olmasi miioyysn edilmisdir (%):
Cu (0,008-0,01), Fe (0,01-0,02), Pb (0,003-0,004), Zn (0,001-0,002), Te (0,02-0,05), Sb (0,06-0,08), Bi
(0,03-0,04). Qeyd edilon element gatisiglarinin (Te, Sb, Bi) migdari nisbaton yiiksokdir. Bu Qosa
yataginda qizilin oyarligina 6z tosirini géstormisdir.

Agar sozlor:  oyarlig, histogramlar, element-qatisiglari, modal doyar.

XUMHUYECKHUI COCTAaB CAMOPOIHOIO0 30,10Ta ['OIIMHCKOT0 MeCTOPOXKACHHSA

I'.C. I'yceiinos, I1I.A. AbacoBa

Asepbauiddcanckuii 20cy0apcmeentblil yHugepcumem Hedpmu u npomvinennocmu (np. Azaonvie, 16/21,
baxy, AZ1010, Azepbatioxncan)

AHHOTaNUA

PaccmoTpen xumuueckuii coctaB (IMPOOHOCTH, BJIEMEHTHI TNPHUMECH) CaMOPOIAHOTO 30JI0Ta
l'ommHCKOrO MecTOpOXKaeHH. Y CTaHOBIIEHO, YTO MPOOHOCTH 3050Ta BapbHpyeT oT 650 mo 990%o0 u
cocrasisieT B cpeaHeM 810%, 9T0 COOTBETCTBYET BBHICOKOMIPOOHOMY 30JI0TY. TakKe W3y4eHbI DIIEMEHTHI-
MIPUMECH B COCTaBE CaMOPOAHOro 30j0Ta. [IprcyTcTBHE HX B 30J10T€ yCTAaHABIMBAETCS IO OCOOCHHOCTSIM
pacnpenenenus. OTMevaeTcss OTHOCUTENBHO MOBHIIeHHOE coaepxkanue Te (0,02-0,05); Sb (0,06-0,08) u
Bi (0,03-0,04). Cepebpo B omnpenesieHHBIX yCIOBUsIX, 00pa3ys coenutnenus ¢ Sb, Bi u Te, Bbimamaer u3
pacTBOpOB, B pe3yJIbTaTe 30JI0TO CTAHOBUTCS BHICOKOMPOOHBIM (910-980%o).

KuarueBble ¢jioBa: MpoOHOCTh, THCTOTPaMMa, 3JIEMEHTBI-IPUMECH, MOJIaTbHOE 3HAYCHHUE.
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Introduction

The Gosha deposit is located in the extreme
northwestern part of the Shamkir uplift of the Lok-
Garabagh structural formation zone of the Lesser
Caucasus. It is a typical representative of
volcanogenic deposits with progressive ore
formation and is associated with a continuous
basalt-andesite-dacite-rhyolite formation, localized
in the dome of the volcanic structure. A.A. Aliyev,
E.S. Suleymanov, V.M. Babazade, A.A. lsaev,

M.D. Bayramov, G.A. Veliyev, G.S.Guseinov and
others dealt with the issues of geology, ore
formation and gold content of the deposit in
different years.

The geological structure of the deposit
includes basaltic andesites, tuffs, tuff breccias and
tuff conglomerates of the early Bajocian and a
sequence of quartz plagio porphyries of late
Bajocian age (Fig. 1).
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Figure 1 — Schematic geological map of the Gosha deposit
1- modern deposits; 2- Upper Bajocian substage, rhyodacite tuffs; 3- Early Bajocian substage, andesite lava
breccia tuffs; 4- Early Bajocian subvolcanic basalt-andesites; 5-Late Bajocian subvolcanic rhyodacites; 6-lavas of
Late Bajocian rhyodacites; 7-pyritized secondary quartzites formed due to Late Bajocian rhyodacites; 8- hornfelsed
rocks; 9- hydrothermally altered; 10- quartz-plagioporphyr; 11- geological boundaries; 12- tectonic disturbances; 13.
Gosha deposit.

As is known [2], the Gosha deposit itself is
confined to the junction of two differently directed
faults of different ages of origin, extent and
orientation, expressed on the surface as a zone of
increased disturbance, containing Middle Jurassic
subvolcanic, Late Jurassic intrusive bodies and
dike formations. The main ones are linear magma-
controlling faults of early Jurassic origin and have
a northwestern (pan-Caucasian) strike. They can
be traced along the axial strip of the Ahmedabad-
Gosha anticline, which has an asymmetric

structure - the northern wing is steep 57 (up to 45°)
compared to the southern one, which has a dip
angle of approximately 20°. Frequent undulations
of the anticline hinge are accompanied by the
formation of brachystructures (anticlinal and
synclinal), complicating the structure of the
Ahmedabad-Gosha volcano-tectonic uplift. The
presence of a fault zone is clearly recorded from
geological, geophysical and geomorphological
data.
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In tectonic terms, the deposit is associated
with the second-order Gosha-Ityrkalansk anticline,
occupying the western part of the Ahmedabad-
Gosha anticline, in the zone of conjunction with
the homonymous deep fault and systems of
fractures of submeridional and sublatitudinal
directions.  All  fracture disturbances are
represented by a brecciation zone of veinosity,
accompanied by pyritization and kaolinization.

The main ore-forming mineral is pyrite. In
subordinate quantities, there are chalcopyrite,
sphalerite, and dull ores. Secondary minerals
include native gold, arsenopyrite, tetradymite,
petzite, chalcedony, and others. Among vein
minerals, quartz and calcite are encountered. The
main minerals of supergene ores are goethite,
hydrogoethite, bornite, covellite, etc. Quartz-

pyrite, quartz-gold-telluride, and quartz-goethite-
hydrogoethite stages of mineral formation are
distinguished.

The authors, based on factual materials
collected during research at the described deposit,
have established the chemical composition
(fineness, impurity elements) of native gold using
analytical data. The fineness of gold and detailed
study of its chemical composition allow the
identification of its genetic characteristics, which
can be used as predictive indicators at various
stages of gold deposit research.

To investigate this matter, a specific amount
of gold nuggets from samples - nugget fragments
of primary and oxidized ores, was analyzed. The
analysis results are presented in Table 1.

Table 1 — Composition of individual gold grains according to microprobe analysis

Ne Au Ag Te Sum
1 94,3 5,6 0,01 99,91
2 91,4 8,6 0,02 100,02
3 88,6 11,3 0,03 99,93
4 98,9 1,1 0 100,00
5 74,9 25,0 0,02 99,92
6 86,8 13,1 0,01 99,91
7 84,7 15,3 0 100,00
8 65,8 34,1 0,02 99,92
9 86,7 13,7 0 100,00
10 89,4 10,5 0,03 99,93
11 86,8 13,2 0,02 100,02
12 95,2 4,80 0 100,00

It follows from the table that the fineness of
gold varies from 650 to 990%., averaging 810%o,
and the modal value falls in the range of 800-
850%o, corresponding to high fineness gold
according to the classification of N.V. Petrovskaya
[5]. In individual grains of gold (analyzes 1,2,4,12)
a high fineness of 910-980 is observed. These gold
grains were taken from the oxidation zone, where,
under the influence of thermal processes, they lost
all kinds of impurity elements and became high-
fine [5].

In general, the gold fineness in this deposit
ranges from 650-900%o. As is known [1], one of
the reasons for fluctuations in gold fineness is the
condition of ore formation. Thus, starting from the
deeper horizons of the deposit, with decreasing
depth of deposition, the silver content in native
gold naturally increases and at the same time the
gold purity decreases, i.e. As a rule, the fineness of
gold increases with depth. We established this
pattern based on a comparison of data from
different horizons of the described deposit. Thus,
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on the lower horizon (1502 m), where quartz-
pyrite ores were formed, gold is found in early
pyrite in a finely dispersed state and, as a rule, has
a high fineness (960-980%o). Quartz-gold ores of
the telluride stages of mineralization, being
productive in gold (horizon 1654 m), are
characterized by a lower fineness (800-880%o).

Based on the data obtained, histograms of
the gold sample distribution were constructed,
confirming the above (Fig. 2.)
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Figure 2 — Histogram of gold sample distribution
from the Gosha deposit according to atomic
absorption spectrometry data

(The abscissa axis is the gold sample: the ordinate
axis is the frequency of occurrence in %o rel)

As you can see in the histogram (Fig. 2), the
lower fineness of gold (700-750 %o) is 6%, and the
maximum (800-850 %o) is 30%. Gold with a
fineness of 800-850%o, according to the
classification of N.V. Petrovskaya [5], corresponds
to a high fineness.

It should be emphasized that the given
properties of native gold from the Gosha deposit
are typomorphic for gold-bearing parageneses
formed in shallow depths of the volcanic region of
the Lok-Garabagh structural-formational zone of
the Lesser Caucasus [6].

Impurity elements. As a rule, native gold is
deposited at the end of each ore stage and contains

microinclusions of previously released ore
minerals, enriching them with elements. Along
with mechanical ones, structural elements of
impurities included in the crystal lattice of gold
itself are also noted. Their presence in gold is
usually determined by distribution features. This
determines the topomorphic significance of
impurity elements as indicators of geochemical
and mineral types of deposits and the regional
geochemical situation. Most of the impurities are
distributed unevenly in native gold and are
associated with the presence of microscopic and
submicroscopic mineral inclusions in gold grains -
lithophile elements Fe, As, Pb, Bi, Te, S, uniform
distribution in gold grains of Hg, Cu, Pd, and also
possibly Sh, Cd, Pt. They form limited solid
solutions with gold.

Impurity elements in the composition of
native gold at this deposit were determined by
emission spectral microanalysis using the method
of L.P. Lantsev. [3,4] It has been established that
native gold quartz - gold - telluride stage contains
the following impurity elements (%): Cu (0.008-
0.01), Fe (0.01-0.22), Pb (0.003-0.004 ), Zn (0.001
0.002), Te (0.02-0.05), Sb (0.06-0.08), Bi (0.03-
0.04), As (0.002 0.003). At the same time, such
impurity elements as Te, Sb and Bi are
characterized by relatively high contents, which
apparently influenced the fineness. This is
apparently explained by the fact that silver under
certain conditions, forming compounds with
antimony, bismuth and tellurium, falls out of
solutions, and hydrotherms depleted in silver
deposit high-grade gold.

The composition and content of impurity
elements in native gold are shown in Figure 3.

In some cases, the composition and content
of impurity elements can serve as additional
indicators when deciding on the stages and stages
of the ore formation process, on the depth of gold
deposition, as well as when choosing optimal
schemes for its extraction and refining.
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Figure 3 — Composition and content of impurity elements in native gold from the Gosha deposit

Conclusion Bi) included in the native gold of the studied
The established fineness of native gold deposit are in shallow conditions.

allows us to obtain additional information to

clarify the conditions for the formation of the Conflict of Interest

Gosha deposit. The authors declare no conflict of
The results of the analysis showed that the interest.

increased contents of impurity elements (Te, Sat,
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