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Abstract

The article studies the chemical, mineralogical and elemental composition of the various
types of ores of the Bittibulag copper-arsenic deposit. As it is known, the Republic of Azerbaijan
is rich in natural resources. Gold, silver, copper, iron, limestone, oil, gas, etc. are extracted from
mineral deposits located in the territory of our republic. Mineral deposits are mainly exploited by
the open and underground methods. In addition, the underwater and geotechnological methods are
also successfully applied in the process of the deposit exploration. One of the solid mineral deposits
located in our country is the Bittibulag copper-arsenic deposit. The Bittibulag deposit has great
potential for arsenic reserves in the Republic of Azerbaijan. The article provides general
information about the deposit, and shows the chemical, mineralogical and elemental composition
of the ores. The results are discussed at the end of the article. As a result of testing samples, it was
found that the amount of arsenic varies over a very wide range. The highest amount of this element
in the studied samples is 25151 ppm, and the lowest is 454 ppm. A significant amount of a number
of rare elements was found in the composition of the test samples.

Keywords: The Bittibulag copper-arsenic deposit, enargite, copper, arsenic, geotechnological
method.
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Bittibulaq yataginin filizlarinin maddi tarkibinin arasdirilmasi
Hamzayev V.X., Hiiseynova G.1., Abdulov S.Q., Babayev B.R.? dhmadova R.N.
ADNSU, "Neftin, Qazin Geotexnoloji Problemlariva Kimya” ETI (Baki, Azarbaycan)

Xiilasa

Moqgals Bittibulag mis-morgiimiis yataginin miixtalif tipli filizlorinin kimyavi, mineraloji vo
element torkibinin aragdirilmasina hasr edilmigdir. Malum oldugu kimi Azarbaycan Respublikasi
zongin tobii sarvatloro malikdir. Respublikamizin arazisinds yerloson faydali qazinti yataqlarindan
qizil, giimiis, mis, domir, shongdast, neft, qaz vo s. ¢ixarilir. Faydali qazint1 yataqlari, asason, agiq
Vo yeralti iisulla istismar edilir. Bundan basqa, yataqlarin istismar1 prosesinda sualti vo geotexnoloji
iisullar da miivaffogiyyotlo totbiq edilir. Olkomizin orazisinda yerloson bark faydali gazinti
yataqglarindan biri do Bittibulag mis-morgiimiis yatagidir. Moagalodo yataq haqqinda {imumi
molumat verilmis, filizlorin kimyovi, mineraloji vo element torkibi gostorilmisdir. Magalonin
sonunda naticalor miizakira edilir. Sinaq niimunslarinin tadqigi naticesindo molum olmusdur ki,
arsenin miqdari ¢ox genis intervalda dayisilir. Tadqiq edilmis niimunsalords bu elementin on yiiksok
miqdar1 25151 ppm, an asag1 miqdar1 iso 454 ppm toskil edir. Sinaq niimunslorinin torkibinds bir
sira nadir elementlorin shomiyyatli miqdarina rast golinmisdir.

Acar sozlar: Bittibulag mis-moargiimiis yatagi, enargit, mis, margiimiis, geotexnoloji tisul.

HcciienoBanue BelecTBEHHOT0 COCTaBa pyA MecTopo:xaeHuss burrudynar

B.X. I'am3aes, I'.W. I'yceitnoBa, III.I'. AGay.J10B, A.P. badaes, P.H. Axmenosa
AT'VHII, HUU «I eomexnonocuneckue npoonemol Hegpmu, I'aza u Xumusy (baxy, Azepbaiiosican)

AHHOTALIUA
CTaTBSI IIOCBAIIICHA 1/13yqu1/n0 XUMHUYECCKOTO, MHHepaHOFquCKOFO U DICMCHTHOI'O COCTaBa

pPa3NUYHBIX THIIOB pPyA bUTTHOYIarckoro MegHO-MBILBIKOBOIO MecTOopoxaeHus. Kak wu3BecTHO,
AzepOailikanckas PecnyOnuka Oorata mnpupoaHBIMH pecypcamu. M3 MeCTOPOXKIEHHH IOJNE3HBIX
HCKOIIaeMBbIX, PACIONI0KEHHBIX HA TEPPUTOPHUHN HAIIEH peciryOInKH, JOOBIBAOTCS 30J10TO, cepedpo, Melb,
XKene30, M3BECTHSIK, HePThb, ra3 U Ap. MecTOopoxkIeHHS MOJE3HBIX HCKONAEMBIX pa3padaThIBalOTCS B
OCHOBHOM OTKPBITBIM U TOJI3eMHBIM criocobaMu. Kpome Toro, pu pa3paboTke MECTOPOXKACHUH YCIIEIIHO
MPUMEHSIOTCS TIOABOAHBIE M TeoTexXHOoJorndyeckue MeroApl. OIHMM M3 MECTOPOKACHUH TBEPIBIX
MOJIE3HBIX MCKOMAEeMBIX, PACHOJIOKEHHBIX Ha TEPPUTOPHUU HalIel cTpaHbl, sBisercs burrtubOynarckoe
METHO-MBIIIBSIKOBOE MECTOPOXKZCHUE. B cTaTthe maHa oOmasi HHPOpMAIUs O MECTOPOXKICHUH, TOKa3aH
XUMUYECKUH, MUHEPAJIOTHUECKUH 1 3JIEMEHTHBII cocTaB pya. Pe3ynbpTraTsel 00CYyKIar0TCs B KOHIIE CTAaThH.
B pesynbrate uccnenoBanust mpo0 ObLIO YCTAHOBIICHO, YTO COAEPXKAHUE MBIIIbsIKA KOJIEOIeTCS B OUYEHb
MIMPOKKX Ipeznenax. Hanbompliee KOMMYECTBO TOTO 3JIEMEHTA B HCCIEJOBAHHBIX MPOOAX COCTABISIET
25151 1/, a Haumenbliee — 454 r/T. B cocraBe npo6 00HapyKeHO 3HAYUTENbHOE KOJTMUYECTBO Psiia PEIKUX
3JIEMEHTOB.

KiroueBble cjioBa: burtnOynarckoe MeIHO-MBIIIBSIKOBOE MECTOPOXKACHHE, SHAPTUT, MEb, MBITITBSIK,
TCOTEXHOJIOTHYCCKUN METO.
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Introduction

The Republic of Azerbaijan is located in
the collision zone of the Eurasian and Arabian
plates [1]. The territory of our republic is
distinguished by its rich surface and
underground resources [2, 3]. The oil and gas
sector is more developed in the Republic of
Azerbaijan. In addition, there are a large
number of ore, non-ore, construction material
deposits, fresh, mineral, thermal and iodide-
bromine industrial water deposits, etc. in our
country [2]. Gold, silver, copper, zinc, iron,
cobalt, margmush, etc. are extracted from ore
deposits. All sulfide deposits located in our
republic are rich in rare elements [4, 5]. A
significant amount of rare elements is found in
the Filizchay [6-8], Gosha [9], Dashkasan [10],
etc. deposits. The largest arsenic deposits in our
republic are located in Gedabek (the Bittibulag
copper-arsenic deposit) and Julfa (the Daridag
deposit) [3, 11, 12].

Purpose of the work

The purpose of this study is to investigate
the chemical, mineralogical, and elemental
composition of ores from the Bittibulag copper-
arsenic deposit and to determine the distribution
of major and trace elements, particularly
arsenic and rare elements.

Problem statement

Despite the significant mineral resource
potential of Azerbaijan, detailed data on the
composition and variability of ores from certain
deposits, including Bittibulag, remain limited.
The wide fluctuation in arsenic content and the
presence of rare elements complicate both the
evaluation of the deposit and the selection of
effective processing technologies. In addition,
the relationship between mineral composition
and elemental distribution is not fully
understood. Therefore, comprehensive research

IS required to clarify these aspects and support
efficient exploitation of the deposit.

Material and Methods

During the implementation of research
work, methods of analysis, synthesis,
comparison and generalization were used. The
object of the study is the Bittibulag deposit.

The Bittibulag copper-arsenic deposit is
located in the Gedabek district. The deposit has
been known since the middle of the 19th
century. The geological structure of the
Bittibulag deposit includes rocks of Bajos age
[13]. The ore masses of this deposit contain up
t0 18.63% silver [14, 15]. A more detailed study
of the Bittibulag copper-silver deposit was
carried out in 2016-2019 by employees of the
Azerbaijan International Mining Company
(AIMC), one of the leading companies of our
republic. The main minerals are enargite,
arsenopyrite, chalcopyrite, pyrite, and barite.
Among the vein minerals, sericite, quartz,
carbonates and kaolin can be mentioned. Pyrite-
enargite-arsenopyrite ores are widespread in the
deposit. Elements such as gold, silver, bismuth,
cobalt, etc. have been found in the ore masses.
Industrially important elements are copper and
silver. Gold and silver elements are unevenly
distributed in the ore masses. The average gold
content is 0.15 g/t [16]. Monoquartz
metasomatites are observed with a wide
concentration of gold. In addition, a high
concentration of silver is observed in enargite
pyrite ores [17]. The lithological-structural map
of the deposit is shown in Figure 1.

A study was conducted to study the
composition of the test samples. The
composition of the test samples was studied in
the Institute of Geology and Geophysics. Their
chemical, mineralogical and elemental
composition are shown in Tables 1, 2 and 3,
respectively.
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1 |1 Quaternary sediments 8 [] Late Bajocian rhyodacite,
rhyodacite tuff and tuff breccias
2 W Cimmerian quartz-diorite and diorite 9 [l Early  Bajocian  andesitic
intrusive rock complex porphyrites and their tuffs, tuff
breccias
3 [ Cimmerian granodiorite and quartz-diorite 10 ||  Early Bajocian plagiogranites
intrusive rock complex
4 [ Calloway-Oxfordian pyroclastic rocks 11 | faults
5 P gabbroids 12 [ @  Copper-porphyry-type deposits
6 | Batian andesite volcanogenic and 13 | @ | Copper-porphyry-type
pyroclastic rocks occurrences
7 || Bayosian subvolcanic rhyolite, dacite, and 14 [©  High-sulfide epithermal deposits

rhyodacite

Figure 1 — Lithological-structural map of the Bittibulag area, Gedabek ore district.
Note: This image is taken from source [16] and has been slightly modified.

The content of a number of elements in
the composition of the test samples varies over
a wide range.

For example, the large amount of arsenic
in test samples No. 10 and 11 is associated with
enargite, pyrite, barite, and also siderite
minerals. In addition, the high content of zinc in
these samples is associated with enargite,
barite, and siderite minerals. The high content
of Pb in test samples No. 10 and 11 is associated

with barite and enargite minerals. The high
content of Sb and Se in test sample No. 10 is
associated with enargite mineral. The high
content of Zr in sample No. 12 is associated
with kaolinite and pyrophyllite minerals. It
should be noted that kaolinite and pyrophyllite
are considered weak carriers of this element.
Significant amounts of rare elements such as Zr,
Ga, Se, and Pb are observed in the composition
of the test samples.
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Table 1 — Chemical composition of the test
samples, in %

Table 3 — Distribution of chemical elements in test
samples, in ppm

. No

Oxides 0T T 12 T 13 | 16
Na:O | 036 |02 |07 |027 |0,17
MgO | 001 |00l |00l |00l |00l
ALOs | 1555 | 10,78 | 27.4 | 19.51 | 9.22
Si0, | 16 | 11.26 | 44.14 | 23,58 | 61,04
P.Os |00l |003 |003 |005 |007
K:0 005 |0.02 |005 |0.03 |0.04
Ca0 | 0,12 |05 |0,12 |0,09 |0,06
TiO, | 034 |038 |075 |051 |048
MnO | 0,003 | 0,02 |0.01 |0.01 |0.02
BaO | 11,07 | 3625 | 0,92 | 13,06 | 5,83
SO 1025 1066 |0,03 025 |017
SO; | 19.64 | 21,15 | 642 | 1696 | 7.33
Fe:0s | 419 | 101 |556 |9.53 |6.73
CuO | 974 |6.14 016 | 1,13 | 144
Cl- 0,01 |00l |00l |00l |001
YTI | 19.96 | 1032 | 14,13 | 14,69 | 6.8

Table 2 — Mineralogical composition of the test
samples, in %

. Ne

Minerals 10112 ]13]16
Si0; (a-quartz) - - - - 45
FeCOs (siderite) | 8 - - 15 | 14
Al;Si;05(0OH)4
(kaolinite) 30123 1 70140 -
FeS, (pyrite) - - 5 - -
BaSOy (barite) 20 | 50 - 25 | 12
AlLSi40,0(OH)2
(pyrophyllite) 25 15 23 15 22
CusAsSy
(enargite) 15 10 ) 3 >
Other mixtures 2 2 2 2 2

Chemical Ne

elements 10 11 12 13 16
Cr 5 7 9 4 68
As 25151 | 15454 | 454 | 2878 | 5303
Zn 483 161 35 61 81
Zr 1 1 296 1 1
Ga 63 6 5 45 6
Sb 588 4 2 1
Se 283 4 5 3 71
Pb 185 277 92 3 2

Conclusion

During the conducted research, it was
found that the test samples were richer in
arsenic. Its content reaches 25151 and 15454
ppm in test samples No. 10 and 11,
respectively. This once again confirms that
arsenic is widely found in the composition of
ore masses, in accordance with other research
works.

During the analysis of the elemental
composition of a number of test samples, a high
content of rare elements is observed. The
highest content of Zr, Ga, Se and Pb elements
is 296 ppm (test sample No. 12), 63 ppm, 588
ppm (test sample No. 10), and 277 ppm (test
sample No. 11), respectively.
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