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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. 
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Bittibulaq yatağının filizlərinin maddi tərkibinin araşdırılması 
Həmzəyev V.X., Hüseynova G.İ., Abdulov Ş.Q., Babayev Ə.R., Əhmədova R.N. 

ADNSU, ”Neftin, Qazın Geotexnoloji Problemləri və Kimya” ETİ (Bakı, Azərbaycan) 

 

Xülasə  

          Məqalə Bittibulaq mis-mərgümüş yatağının müxtəlif tipli filizlərinin kimyəvi, mineraloji və 

element tərkibinin araşdırılmasına həsr edilmişdir. Məlum olduğu kimi Azərbaycan Respublikası 

zəngin təbii sərvətlərə malikdir. Respublikamızın ərazisində yerləşən faydalı qazıntı yataqlarından 

qızıl, gümüş, mis, dəmir, əhəngdaşı, neft, qaz və s. çıxarılır. Faydalı qazıntı yataqları, əsasən, açıq 

və yeraltı üsulla istismar edilir. Bundan başqa, yataqların istismarı prosesində sualtı və geotexnoloji 

üsullar da müvəffəqiyyətlə tətbiq edilir. Ölkəmizin ərazisində yerləşən bərk faydalı qazıntı 

yataqlarından biri də Bittibulaq mis-mərgümüş yatağıdır. Məqalədə yataq haqqında ümumi 

məlumat verilmiş, filizlərin kimyəvi, mineraloji və element tərkibi göstərilmişdir. Məqalənin 

sonunda nəticələr müzakirə edilir. Sınaq nümunələrinin tədqiqi nəticəsində məlum olmuşdur ki, 

arsenin miqdarı çox geniş intervalda dəyişilir. Tədqiq edilmiş nümunələrdə bu elementin ən yüksək 

miqdarı 25151 ppm, ən aşağı miqdarı isə 454 ppm təşkil edir. Sınaq nümunələrinin tərkibində bir 

sıra nadir elementlərin əhəmiyyətli miqdarına rast gəlinmişdir. 

 

Açar sözlər:  Bittibulaq mis-mərgümüş yatağı, enargit, mis, mərgümüş, geotexnoloji üsul. 

 

 

Исследование вещественного состава руд месторождения Биттибулаг 

В.Х. Гамзаев, Г.И. Гусейнова, Ш.Г. Абдулов, А.Р. Бабаев, Р.Н. Ахмедова 
АГУНП, НИИ «Геотехнологические проблемы Нефти, Газа и Химия» (Баку, Азербайджан) 

 

Аннотация  
 Статья посвящена изучению химического, минералогического и элементного состава 

различных типов руд Биттибулагского медно-мышьякового месторождения. Как известно, 

Азербайджанская Республика богата природными ресурсами. Из месторождений полезных 

ископаемых, расположенных на территории нашей республики, добываются золото, серебро, медь, 

железо, известняк, нефть, газ и др. Месторождения полезных ископаемых разрабатываются в 

основном открытым и подземным способами. Кроме того, при разработке месторождений успешно 

применяются подводные и геотехнологические методы. Одним из месторождений твердых 

полезных ископаемых, расположенных на территории нашей страны, является Биттибулагское 

медно-мышьяковое месторождение. В статье дана общая информация о месторождении, показан 

химический, минералогический и элементный состав руд. Результаты обсуждаются в конце статьи. 

В результате исследования проб было установлено, что содержание мышьяка колеблется в очень 

широких пределах. Наибольшее количество этого элемента в исследованных пробах составляет 

25151 г/т, а наименьшее – 454 г/т. В составе проб обнаружено значительное количество ряда редких 

элементов. 

 

Ключевые слова:  Биттибулагское медно-мышьяковое месторождение, энаргит, медь, мышьяк,  

геотехнологический метод.
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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 

to 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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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. 



Azərbaycan Mühəndislik Akademiyasının Xəbərləri 

2026, cild 18 (2), s. 123-128 

V.X. Həmzəyev və başq. 

Herald of the Azerbaijan Engineering Academy 

2026, vol. 18 (2), pp. 123-128  

V.Kh. Hamzayev et. al. 

 

Table 1 – Chemical composition of the test 

samples, in % 

  

Oxides 
№ 

10 11 12 13 16 

Na2O 0,36 0,2 0,17 0,27 0,17 

MgO 0,01 0,01 0,01 0,01 0,01 

Al2O3 15,55 10,78 27,4 19,51 9,22 

SiO2 16 11,26 44,14 23,58 61,04 

P2O5 0,01 0,03 0,03 0,05 0,07 

K2O 0,05 0,02 0,05 0,03 0,04 

CaO 0,12 0,15 0,12 0,09 0,06 

TiO2 0,34 0,38 0,75 0,51 0,48 

MnO 0,003 0,02 0,01 0,01 0,02 

BaO 11,07 36,25 0,92 13,06 5,83 

SrO 0,25 0,66 0,03 0,25 0,17 

SO3 19,64 21,15 6,42 16,96 7,33 

Fe2O3 4,19 1,01 5,56 9,53 6,73 

CuO 9,74 6,14 0,16 1,13 1,44 

Cl- 0,01 0,01 0,01 0,01 0,01 

YTI 19,96 10,32 14,13 14,69 6,8 

 

 

Table 2 – Mineralogical composition of the test 

samples, in % 

 

Minerals 
№ 

10 11 12 13 16 

SiO2 (α-quartz) - - - - 45 

FeCO3 (siderite) 8 - - 15 14 

Al2Si2O5(OH)4 

(kaolinite) 
30 23 70 40 - 

FeS2 (pyrite) - - 5 - - 

BaSO4 (barite) 20 50 - 25 12 

Al2Si4O10(OH)2 

(pyrophyllite) 
25 15 23 15 22 

Cu3AsS4 

(enargite) 
15 10 - 3 5 

Other mixtures 2 2 2 2 2 

Table 3 – Distribution of chemical elements in test 

samples, in ppm 

 

Chemical 

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 1 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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