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Abstract

The paper presents a study on genesis and organic geochemical characteristics of oil
shales, occurred in different tectonic zones of Eastern Azerbaijan. Lithostratigraphic
properties of oil shale containing sediments, evolutionary dynamics and structural
types of organic matter were studied. In terms of paleogeography, it was defined
that the formation of oil shales in examined regions, are associated with an almost
identical sedimentation conditions (in shallow freshwater and silty pools - lagoons).
The organic matter of the oil shales is mainly consist of phytoplankton (algae) and
zooplanktons (fish larvae etc.). Connected with orogenic phases, the formation of oil
shale, coal and oil in southeastern slope of the Greater Caucasus links their similar
genetic properties. Thermal analysis of oil shale revealed that when organic matter
loses the most part of its weight at a higher temperature (2400 °C) corresponds to
aliphatic, but at lower temperatures (2200 °C) aromatic structures. Pyrolysis of oil
shale samples showed that in the initial stage (500-550 °C), excluding the amount
of gas, bitumen and pyrolytic water were increased. Increasing the temperature up
to 800-850 °C leads to the conversion of higher molecular hydrocarbons into lower,
and formation of gases and coke residues. The gradual increase in temperature
ends with carbonization of kerogen. An abrupt change in the yielding of bitumen is
mainly observed at a temperature of 400 °C. Thermal analysis and pyrolysis of oil
shale samples, taken from different studied regions allow making conclusion that
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some of their kerogens is fully matured.
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1. Introduction and Background

Oil shales in Eastern Azerbaijan are insignificantly
related to Cretaceous but the major known outcrops
are found in the Paleogene-Miocene deposits. The
total number of outcrops is more than 60 in the
republic. The most often oil shales are recorded in
Shamakhi-Gobustan region, where more than 50%
of outcrops are located. In addition, the outcrops
have been also found in Absheron, Ismayilli and
Guba-regions [1, 2] (fig.1).

Initial studies of oil shales in Azerbaijan were
carried out in the last century by Azerbaijani and
Russian scientists. Until end of the XX century these
sediments were investigated at various aspects in
studies of several researchers. The studies were
devoted of the short geological and geochemical
descriptions of the oil shales cropping out on the
surface [3-10].

*E-mail: ad_aliyev@mail.ru
http://dx.doi.org/10.5510/0OGP20180300356

Since 2000, the studies on the oil shale were
continued at the Institute of Geology and Geophysics.
Specialists of Department of «Mud volcanism» have
been conducting researches on geology, geochemistry,
probable resources and industrial application of oil
shales on the basis of the researches, that have been
carried out in other countries [11-26].

In this study, stratigraphy and genesis of oil
shales in Azerbaijan were investigated. In addition,
a big part of the paper is devoted to the types and
changes of organic matter in the oil shales during
different stages of lithogenesis.

2. Distributional areas of oil shale in
Azerbaijan

Shamakhi-Gobustan region occupies a vast area
of the southeastern margin of the Greater Caucasus
and is characterized by complex tectonic structure.
The geological structure of the region is mainly
consisting of the Mesozoic and Cenozoic sediments.
There are more than 30 oil shale outcrops, and oil -
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Fig.1. Location map (1:1000000) of oil shale fields in Azerbaijan [2]
Oil shale outcrops: 1 — Guba; 2 — Zarat; 3 — Bakhyshly; 4 — Diyally; 5 — Heyberi; 6 - Qyzmeydan;
7 — Altyaghaj; 8 - Kemishdagh; 9 — Embizler; 10 - Charqyshlaq; 11 - Kurkechidagh; 12 — Talyshnuru;

13 — Khilmilli; 14 - Aghdere; 15 - Yashma; 16 — Engekheran; 17 — Shamakhi; 18 — Erebshalbashy;
19 — Shabandagh; 20 - Jeyirli; 21 — Goredil; 22 — Qaraja; 23 — Tuva; 24 - Qibledagh; 25 — Ahudagh;

26 — Sheibler; 27 — Kichik Siyeki; 28 — Boyuk Siyeki; 29 — Qarayokhush; 30 — Jengidagh; 31 — Jengichay;

32 — Kecheller; 33 — Pirekeshkul; 34 - Aghburun; 35 — Islamdagh; 36 — Mayash; 37 — Goytepe;
38 — Orjandagh; 39 — Saray; 40 - Jorat; 41 - Guzdek; 42 — Kecheldagh; 43 — Fatmayi; 44 — Bayqushlu;

45 - Alaqyshlaq; 46 — Qaryqyshlagq; 47 - Bayqushqaya; 48 — Sungur; 49 — Bayanata; 50 — Saridagh;

51 — Qirdagh; 52 — Shorbulaq; 53 — Kosmaly; 54 — Uchtepe; 55 — Qaraheybet; 56 — Masazyr; 57 — Bineqedi;

58 — Xyrdalan; 59 — Zigilpiri; 60 — Qyrmeki; 61 — Shabandagh; 62 — Ateshgah.

Probably resource, million tonnes
7 <01
- 01-10
a7 =10

gas fields in the region [23].

A few oil shale outcrops (Qyzmeydan, Zarat,
Heyberi, Kurkechidagh and etc.) were discovered in
Northern Gobustan. They are related to Cretaceous
sediments which have no commercial value.

Numerous outcrops like Jengichay, Kecheller,
Boyuk Siyeki and others were recorded in Central
and South Gobustan, where the Paleogene-Miocene
sediments are widely occurring. These outcrops
are confined to the Middle Eocene, Maikopian
(Oligocene-Lower Miocene), Konkian and Meotian
successions (Middel-Upper Miocene) (fig.2) [24].

There have been recorded more than 15 oil shale
outcrops in Absheron. The outcrops are mainly
associated with the Upper Maikopian, Konkian

and Meotianian sediments. Upper Meotian oil
shales have been revealed in Binegedi, Fatmayi,
Saray, Ateshgah and other anticlines. Oil shales
tied to the Maikopian sediments have been found
in the west part of Absheron. In the border
with Shamakhi-Gobustan region, there are only
two (Goytepe and Uchtepe) oil shale outcrops,
which are related to the Middle Eocene (Koun)
sediments.

In studied sections oil shale beds of different
thickness are alternating with other rocks.
Sometimes, the signs of bitumen traces are
recorded in these sections. For example, such a
feature was revealed in the Konkian-Karaganian
(Middle Miocene) sediments in Zigilpiri outcrop.
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Fig.2. Location map of oil shale outcrops (linked to the
Middle Eocene-Meotian sediments) in Shamakhi-Gobustan region
BEosene (Koun): 1 - Yashma (Meotian); 2 — Charqyshlaq; 3 — Embizler; 4 — Shamakhi (Upper Maykopian);
5 — Erebshalbashy (Upper Maykopian); 6 — Aghdere (Upper Maykopian); 7 - Shabandagh; 8 — Tuva;
9 — Qarajuzlu (Upper Maykopian); 10 — Kichik Siyeki (Upper Maykopian, Konk); 11 — Jengichay;
12 — Kecheller; 13 — Ashaghykend; 14 — Aghburun; 15 — Pirekeshkul;
A Upper Maykopian: 16 — Engekheran; 17 — Goredil; 18 — Sheibler; 19 — Qibledagh;
20 - Jengidagh; 21 - Bayanata (Meotian);
© Konk: 22 - Islamdagh (Meotian); 23 — Mayash (Meotian); 24 — Boyuk Siyeki (Meotian);
25 — Sungur (Meotian); 26 — Bayqushqaya (Meotian);
'] Meotian: 27 - Jeyirli; 28 — Ahudagh; 29 — Bayqushlu; 30 — Alaqyshlagq; 31 — Qaryqishlaq;
32 — Sarydash; 33 — Qyrdagh; 34 — Kusmelidagh

Below we submit a lithological description of this succession:
True thickness,

m
Gray and brown gray finely «laminated» oil shale, oil smell 0.63
Dark gray «laminated» shales 0.15
Gray and dark gray oil shales 0.42
Low sandy gray shales 231
Gray, brown gray, sometimes dark gray and thick
«laminated» oil shale, oil films along bedding planes 1.31
Gray, dark gray and dense «laminated» shales 5.9
Gray, dark gray and sometimes brown gray oil shale, oil smell 2.35
Gray, dark gray and sometimes brown gray shales 0.42
Gray and dense shales 0.63
Gray, dark gray, brown gray oil shale with oil films 2.52
Thick «laminated» and dense gray shales 8

Gray and brown gray, and sometimes dark gray oil shale, oil smell 1.36




Ad.A.Aliyev et al. / SOCAR Proceedings No.3 (2018) 004-015

ﬁ’ _
‘Ashaghy Khapagah

a0
‘_‘?_
-

' ) | - layer of oil shale

(- Quaternary PN, mk - Maikopian series
M. 'ak - Akchagyl Pk - Kone, P;s - Sumgait

N;'rlr - Productive Series K, - Upper Cretaceous
N.:P - Pontian K., - Lower Cretaceous

Fig.3. Geological map (1:100000) and profile across oil shale fields in Guba area

N,'s - Upper Sarmatian Jitt - Upper Jurassic (Titon)
N, kn-kg - Konk-Karagan  La - Middle Jurassic (Aalen)
M, E = Chokrak

The oil shale outcrops of the Maikopian Series
(Oligocene-Lower Miocene) were observed only
in the north-western part of Pre-Caspian-Guba
region, but they do not draw attention to their
economic efficiency.

Oil shale outcrops of the Konkian sediments
having thickness 8 - 15 m have been developed on
the Chandagar River banks. The Meotian sediments
were recorded in the southeast of Shuraabad field.
Two oil shale beds have been described in the
section of the Meotian in the Yashma area.

Oil shales in the Guba area are dated by the
Upper Sarmatian. There is section consists of oil
shale beds, ranging in thickness from 27 to 255
m and alternating with shale beds, which hardly
can be differentiated from oil shales. The greatest
practical interest is assosiated with the oil shale
bed of the Upper Sarmatian, which occurs 29 km
to the NW-SE from Gudiyalchay River toward
Velvelechay River [12] (fig.3). Several individual
outcrops of oil shales have been found near the
Gilgilchay River and as well as to the north-west
of Gudiyalchay River, between the watershed
Gusarchay-Tahirjalchay and village Anig.

Thick oil shales were recorded in the area
between rivers Velvelechay and Garachay. There
are three localities, known by the most favorable
properties for practical use. 11 oil shale beds have
been recorded in the section trending for 4.7 km
in the first locality. The second section is located
between rivers Kamalchay and Chagachukchay
and there are 14 oil shale beds in a section
matching for 3 km. The third oil shales containing
section consists of 16 oil shale beds occurring
within the area of 1.5 km and located on the right
bank of Garachay River [12].

The Diyally outcrop is located 7 km east of
Ismailly city. Tectonically, the area relates to
the Vandam Lahij zone. There were discovered
two troughs (moulds), composed of Sarmatian

sediments and occurring for a distance of 1.5 km.
The thickness of oil shales is 300-370 m, in the
north they are covered by the thrust of Kemchi
suite limestone (Cretaceous) (fig.4).

3. Genesis and organic geochemistry of oil
shales

Oil shales in the upper horizons of Miocene
occur in Gobustan, Absheron and Guba and were
comparatively studied. In the example of all
three mentioned regions, some lithostratigraphic
characteristics of oil shale are described in table 1.

In all of these areas, the accumulation of
sediments may almost related to the certain
environment — shallow freshwater and silty pools
(lagoons), which are particularly characteristic for
the first and third sections. In the first section the
ash bed was also recorded.

Taking into account that the coal debris is
presented in the oil shales we tried to reconstruct
the history of oil shale accumulation by analyzing
the coal formation, which is refer to the folding
phases in the south-eastern end of the Greater
Caucasus (fig.5).

The black oil shales with the thickness of 4 m
are related to the Upper Cretaceous (Cenomanian)
sediments in the section of the North Gobustan
(Kemishdagh). There in the section were also
recovered fish larvaes and algae [26]. The most
likely accumulation of these rocks is connected to
the Austrian orogenic phase.

The «laminated» dark brown oil shales in the
section located in the vicinity of village Heyberi of
Shamakhi region composed of marl and dated as
Coniacian-Campanian [27] the most probable are
linked to the Sub-hercian orogenic phase.

In Azerbaijan, oil shale outcrops are mainly tied
to the middle Koun (Middle Eocene) and these
were accumulated during the Laramide orogenic
phase (end of the Cretaceous and beginning of the
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Fig.4. Geological map and profiles (1:20000) across Diyally oil shale field
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Table 1

Lithostratigraphic description of oil shale in the upper horizons
of the Miocene in Gobustan, Absheron and Guba regions

Birgut horizon (M.S.Shatski,

V.V.Veber), Gobustan

Upper pack of shales
(I.M.Gubkin), Absheron

Northeastern slope of the Greater
Caucasus, Guba (I.F.Pustovalov)

Ash-brown or light gray oil
shale with abundant diatomic
floraand fishremains. Sometimes
dark colorized bituminous
rocks, dolomite, marl and white

Olive-brown and light
gray «laminated» shales,
and siliceous marls. In the
bottom of suite, sometimes
strongly bituminous rocks
are recorded. Thickness 300-

Alternation of dark gray shales
and sands. In the bottom of suite were
recorded dark bituminous shales with
numerous fish remains, and limestones,
sandy shales, which rich with fauna. The
apparent thickness of the shale bed is

volcanic ash are presented.

Thickness 325-500 m. 500 m.

approximately 20 m. Total thickness up
to 100 m.

Cenozoic).

The oil shales of the Makopian Series is
associated with accumulation that took place after
the Pyrenean orogenic phase.

Oil shales of the Miocene sediments may
accumulate after the Attic orogenic phase.

The formation of brown coals in Vandam zone is
most likely connected to freshwater environment,
which probably existed during the East Caucasian
orogenic phase. This phase corresponds to the time
of accumulation of the Lower Pliocene Productive
Series in the South Caspian basin.

Regarding the genesis of brown coal, oil shales
and oil, it is assumed that accumulation of coal
occur on the banks of the highly vegetated pools;
oil shales - simple flora and fauna (algae, plankton,
fish larvae and etc.); oil - organic matter in subsided
areas in the marine basins. Thus a conclusion on
the transformation of coal, oil shales and oil into
each other can be present in such a form

coal < oil shale < oil

In addition to oil shales, there were traced
bituminous limestone and marls in the same
sections of Gobustan, Diyally and Guba. Chemical
analyzes show that increased percentage of
carbonates leads to the growth of pitch amount,
and decrease of carbonates’” amount - to increased
bitumens. Such a combination between carbonate
and bitumen can probably be explained by the
high content of algaes (Lithotamnium) constituting
oil shales.

Depositional environment of oil shales is
interpreted as sedimentation during sea level high
stand. Additionally, bitumen traces in the oil shale
section (see section Zigilpiri) can be explained in
two ways: occurrence of the source rocks in the
section or the possible due to generation potential
of the oil shales itselves.

To clarify the type and distribution of organic
matter in the oil shales the laboratory experiments
were carried out. The OM type and composition
in oil shales depend on the processes taking
place at the end of diagenesis and OM specific
features. The results of thermal analysis may be

i
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Fig.5. Coal formation corresponding to the folding phases
in the south-eastern end of Greater Caucasus [19]
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Table 2
Geochemical patterns of oil shales of Guba and Ismayilli regions
Sample No. Area Organic matter, % Kerogen, %

61 Guba, Velvelechay 23.84 20.12

3 Guba, Velvelechay 22.38 20.87
130 Guba, Shabranchay 24.63 23.57
139 Guba, Shabranchay 32.22 31.21
140 Guba, Shabranchay 18.33 17.04
150 Guba, Shabranchay 17.50 17.11
160 Guba, Shabranchay 23.43 22.66
170 Guba, Shabranchay 23.13 22.51

87 Diyally 18.33 20.24

89 Diyally 21.17 14.46

90 Diyally 21.13 16.22

96 Diyally 22.33 18.31

99 Diyally 19.32 15.53
103 Diyally 26.32 22.79
105 Diyally 27.88 25.63
106 Diyally 27.17 25.12

used as a model to explain the natural processes
occurring during the diagenesis and catagenesis.
In this purpose, geochemical characteristics of oil
shales in Guba and Ismayilli regions were studied.
The amount of organic matter in samples ranges
between 17.50 and 32.22%. The major part of
organic matter is concentrated (14.46-31.21%) in
the kerogen part (tabl.2).

Some thermal analyses of samples were carried
out in order to explain decomposition mechanism of
kerogen and determine type of organic matter.

Samples results, of the samples, collected from

temperatures between 300 and 500 °C (5.19 - 5.18%).
The same trend was recorded in samples Ne§87 and
90. In general, the transformation and weight loss of
organic matter start at the temperatures of 300-400 °C
in samples collected from the Diyally area.

These results give a way to explain the process
of hydrocarbon formation in oil shale. Initially the
organic matter exposes to insignificant changes.
Increasing the temperature leads to decomposition
of the weak heteroatomic compounds that exist
between nuclei. The process goes on with releasing
of soluble high molecular heteroatomic components

Shabranchay and Velvelechay
12

areas in Guba region show that
the organic matter loses its most
part at the temperature of 200 10

°C (chart 1). But in sample
Ne139 this process occurred at

o]
L

the temperature of 500 °C. The
smooth gradual changes (loss of

®200
®300

6.78-6.49% of OM total amount)
are recorded at temperatures of
200-400 °C.

Depending on the
temperature, the weight loss
process occurred gradually 2
in the samples collected from
Diyally in Ismayilli (chart 2). 0
For example, the process starts
at the temperature of 200 °C
(5.14%) in the sample No89. A
little difference is observed at the

Organic matter, %
IS o

Test

Test
No61 No3

Chart 1. Results of thermal analysis of oil shales collected from
Shabranchay and Velvelechay areas in Guba region
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12

the polyaromatic compounds

and O,-containing functional
groups  predominate in

10

organic material. The long-
chain alkanes and fatty acids
play a minor role in their

composition, but ketone and
carboxylic groups vice versa.
Depending on the temperature,

®200
®300

Organic matter, %

Test Test Test Test Test Test
No87 No89 No90 No96 No99 Ne103

Test Test
No105

Chart 2. Results of thermal analysis of oil shale of Diyally area

the decomposition process
goes quickly in the compounds
which are composed of
heteroatomic organic matter.
As organic matter of aliphatic
structure is more resistant to
temperature to get less amount
of heteroatomic compounds in
its composition the additional
temperature is required [35].
Thus, the weight loss of the
organic matter occurs at high

400
®500
W 600
@700

No106

and formation of bitumen, asphaltene and as well
as loss of light components (CH,, H,O, CO, and
C,Hy) in kerogen. In addition, a high degree of
aromatization also occurs (H/C ratio). At the end
the kerogen turns into high molecular heteroatomic
compounds and after that generates relatively small
molecules. In the maturated structure of kerogen,
the aromatic plastic sheets form a subparallel series
and they become more regulated.

According to some authors, depending on
the temperature of OM in coal and oil shales
the time of OM catalytic transformation can be
accelerated [23, 28-35].

As a result of catalytic transformation of
carbonate and mud rocks the organic matter having
condensed aromatic or aliphatic structure is formed.
Abundance of H, and deficit O, in the organic matter
of aliphatic structure is characteristic because lack
of polyaromatic compounds and heteroatom bonds.

In organic matter of the aromatic structure

temperatures in aliphatic type
OM, but at low temperatures (200 °C) in OM of
aromatic type.

The results of thermal analysis enable us to note
some regularities and differences. Taking this into
account, the samples collected from the areas Guba
and Diyally were also analyzed by pyrolytic method
in two stages (tabl.3).

Yield pyrolytic bitumen and pyrolytic water
amount was increased at low temperatures, but the
same tendency to the gas volume were recorded
only when the temperature increases. The main
structures of macromolecules in kerogen nearly
were unchanged at the same temperature. The
generation of gas at low and high temperatures was
recorded clearly. Thus, the temperature increasing
results with carbonization and decomposition of
organic matter.

In the samples of Guba (tabl.3) and Diyalli
(tabl.4) areas the bitumen formation is recorded
at temperature up to 550 °C. It was observed that

Table 3

Geochemical patterns of oil shales of Guba and Ismayilli regions

Low temperature High temperature
Organig Fyrolyzed (500-550 °C) (800-850 °C) ,
Sample t organic Carbonized
No. master, matter, art, %
o y . . . . part,
© % Pyrolytic Bitumen, Gas, Pyrolytic Bitumen, Gas,
water, % % % water, % % %

61 23.84 22.82 10.28 2.21 5.72 0.53 - 4.08 1.02

3 22.38 17.17 4.09 2.40 5.53 1.44 - 3.71 5.21

130 24.62 22.16 12.05 1.82 421 0.63 - 3.44 2.46

139 24.22 20.34 13.02 1.56 3.55 0.08 - 2.14 3.88

140 18.33 17.61 6.88 0.34 2.03 1.32 2.78 4.26 0.72

150 17.75 16.50 6.87 0.15 2.87 1.29 - 5.31 1.25

160 23.34 19.73 11.26 1.61 4.63 0.26 - 1.98 3.61

170 23.13 20.92 13.98 0.40 431 0.13 - 2.09 2.21

11
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Table 4

Pyrolysis of oil shale samples of Diyally area

Low temperature High temperature
(500-550 °C) (800-850 °C) .
Carbonized
Q q Q o Partr 0/0
Pyrolytic Bitumen, Gas, Pyrolytic Bitumen, Gas,
water, % % % water, % % %
87 21.17 22.49 3.23 10.89 5.05 - - 3.32 -
89 20.19 18.80 1.16 6.73 4.52 - - 6.39 1.39
90 21.13 18.93 1.62 8.12 3.94 - - 5.25 2.20
96 22.33 26.61 3.49 11.66 4.97 - - 6.49 -
99 19.32 21.59 2.11 8.46 4.01 - - 7.01 -
103 26.32 26.01 1.03 12.30 5.04 - - 7.73 0.31
105 27.88 24.13 0.17 10.20 3.04 - - 10.72 3.75
106 27.17 25.29 2.78 11.52 4.48 - - 6.51 1.88

in the higher temperature intervals only gas is
produced. Along with the organic part inorganic Kerogen —» deoxygenation — CO, CO, H,0, H,
matter was also exposed to decomposition process ; - ‘
in the samples of Diyalli area. Amount of bitumen pyrobitumen
fractions are more (6.73-12.30%) than other products.

According to the thermal analysis, organic matter cracking — (0, CO,H,0,H, CHC
loses its significant part at temperatures ranging \
from 300 to 400 °C. Thus, we can conclude that bitumen
aliphatic compounds are more than aryl compounds \
in the sample samples of Diyalli. Therefore, they .
require more energy. Bitumens dominate among pyl‘glySlS — H,CH-CH,,C
decomposition products. )
Amount of bitumen in Guba area samples varies light hydrocarbons
in 0.40-2.40% limits. According to the thermal
analysis of samples, the weight loss of the organic Scheme 1. Kerogen composition change
matter occurs at 200 °C in many tests. In contrast to depending on thermal processing

the Diyalli area, the structure of organic matters is
more appropriate to aromatic types in these samples.

The increasing the temperature (800-850 °C) Qil shale
leads to transformation of large molecules of
kerogen into low molecular hydrocarbons, gases
and coke residues. Summarizing the results, it
can be concluded that increasing amount of gas
corresponds to the temperature increase, but mineral part kerogen
slowly decrease of bitumen. An abrupt change in
the yielding of bitumen is mainly observed at a
temperature of 400 °C

Since, gradual increase in the temperature results
with carbonization of kerogen. The process is almost a:h cO HJ'O
the same for all samples. Although the amount of 2 1
products that are produced at low temperatures and — scoke
rates of destructive decomposition vary but the final
step is similar.

During the thermal processing the kerogen
composition change can be described as follows

bitumen gas

(Scheme 1):
In the same thermal condition, the process of | Scheme 2. The stages of kerogen decomposition
kerogen decomposition takes place as shown below depending on thermal processing

(Scheme 2):
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Conclusion

Lithostratigraphic properties of oil shales from different regions make possible to
conclude on their similar depositional environment. The accumulation of oil shales
is associated with sedimentation, which takes place in shallow freshwater and silty
pools — lagoons environment. The organic compounds of oil shales mainly consist of
phytoplankton (algae) and zooplanktons (fish larvae etc.). Linked to orogenic phases,
the formation of oil shales, coal and oil in southeastern slope of the Greater Caucasus is
related to their similar genetic properties.

The decomposition of most part of the organic material occurs at high temperature
(=400 °C) in organic matter of aliphatic structure, and at low temperatures (=200 °C) in
aromatic type organic matter.

Results of pyrolysis of oil shale samples display that at the initial stage (500-550 °C),
amount of bitumen and pyrolytic water increases. At the same stage amount of gases
increases when the temperature rises too. Increasing the temperature up to 800-850 °C
leads to the transformation of high molecular hydrocarbons into low ones, gases and coke
residues. The gradual increase of the temperature results with carbonization of kerogen.
An abrupt change in the yielding of bitumen is mainly observed at a temperature of 400 °C.

Thermal analysis and pyrolysis of oil shale samples taken from different studied
regions allows making conclusion that some kerogens of the Diyalli area (in the samples
no. 99, 103 and etc.) are fully matured.

In general, the transformation of oil shales may be starts with organic matter change
in the diagenesis stage and destruction of long aliphatic C-C bonds in catagenesis stage;
continuing separation of minerals and organic matter from each other in the composition
of kerogen is completed with the hydrocarbon formation.

Ejected products of mud volcanoes, widely developed in Absheron and Shamakhi-
Gobustan regions, are supplied from the depth of 6-8 km and more. These products are
sole data, which contain information on geology of deep sediments of region that are
not assessable with drilling. Sometimes oil shale and bitumen rocks are found among
the volcanic products of Eocene-Miocene age [23, 24, 36-39]. Geochemical and geological
studies of oil shales and bituminous rocks of volcanic ejectas bring to understanding of
hydrocarbon generation potential of these sediments and their possible accumulation at
certain stratigraphic levels. It also creates opportunity to explore shale gas accumulations
in Azerbaijan.

This work was supported by the Science Development Foundation under the President of the
Republic of Azerbaijan — Grant Ne EIF-KETPL-2-2015-1(25)-56/32/2
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reHESI/IC n Opl"aHI/[‘-IeCKI/Ie reoxmmMmmueckKkue XapaKTepI/ICTI/IKI/I
ropo4mnx caaHues B Bocrounom A3zepOarigxaHe

A0d.A.Aaues, O.P.A66acos, A.4.Mb6ad3ade, A.H.Mamedosa
Muctutyt reoaornn u reopusukn HAH AsepOaiiakaHa,
baky, Asep0OaiiaxaH;

Pegepar

B crathe pacMOTpeHBI BOIIPOCHI TeHe3Mca M TeOXMMUM opraHmudeckoro semectsa (OB) roprounx
C/aHIleB pa3AMIHBIX TeKTOHMYECKUX 30H Bocrounoro AszepbaitakaHa. VzydyeHst anrocrpaturpadu-
yecKle CBOJICTBa CAaHIlecoAep KalllX OTAOXKEHUM, AMHaMUKa ®BOAIOIMHU U CTPYKTypHble Tuibl OB,
oOpasoBaHMe KOTOPHIX CBA3BIBAETCS C IIPOMCXOASAIIMMU B IIOYTY OAVMHAKOBEIX I1aleoreorpadpuaecKux
ycA0BMAX (B HErAyOOKNUX ITPeCHOBOAHBIX OacceifHax - AaryHax) ocaagkoHakomaeHnmeM. Cogep:kaHue
OB ropmoounux c1aHIleB B OCHOBHOM IIpeACTaBAeHO (PUTONAaHKTOHOM (BOAOPOCAN) M 300I11aHKTOHOM
(avauuky pei6 u T.4.). Ob6pasoBaHMe HapsAy C TOPIOYMMM CAAHIIAMM IIPOSIBA€HMIT yIAsd U HePTH B
OpOTeHHHBIX (pasax I0T0-BOCTOYHOTrO cKAoHa boarpmoro Kaskasa, oObscHSAETCA CXOACTBOM MX I'€HETU-
geckmx cBoiicTB. Ilo pesyapraraM TepMHMYecKOTO aHaAmM3a TOPIOYMX cAaHLeB, motepst OB 0oasprmrern
JacTy Beca npu 60.ee BrICOKOI TeMmIrepaType (2400 °C) cooTseTcTByeT aandaTndecknmM, a npu 6o1ee
Hu3Kkux Temnepatypax (2200 °C) apomarumdyeckum cTpykrypam. Ilo gaHHBIM IMpoamsa rOpIOYMX
CAaHIleB yBeAMuMBaeTcsl Ha HadaabHOM craaum (500-550 °C), 3a mckarodyeHMeM Tas3a, KOAUMYECTBO
OuTyMa M TUPOAUTUIECKOIT BOoAb. IToBrimenne temnepatypst 40 800-850 °C mpuBoAuUT K Ipespairie-
HUIO BBICOKOMOAEKYASPHEIX YTA€BOAOPOJ0B B 004lee HI3KOMOAEKYAsIpHBIe; 0Opa3yeTcsa ras M KOKC.
ITocrereHHOe MOBBINIEHNE TeMIIEPATyPhl IPUBOANUT K KapOOHM3auu KeporeHa. Peakoe yBeandeHne
B BBIJeAeHNH OMTyMa B OCHOBHOM HaOaiogaercs npu temneparype 400 °C. Tepmuuecknit aHaAU3 U
MMPOAN3 U3YUYeHHBIX 00pa3oB rOpIOYNX CAaHIIEB, OTOOPaHHBIX Ha pa3HBIX II10MIaAsIX MCCAeAYeMBIX
ob6aacTell, MO3BOAAIOT CAeAaTh BBIBOJ, UTO HEKOTOPHIEe KePOTEHEI 4OCTaTOYHO CO3PEeAN.

Katouesvie caosa: roproumne cJAaHIibl; T€He3MC, OpraHM4YecKoe BeIeCTBO, KepOoOrIeH, TepMI/I‘IeCKI/Iﬁ
aHaAUn3; INpoOAN3.

Sorqi Azarbaycanin yanar sistlarinin genezisi va
iizvi geokimyavi xiisusiyyoatlari

Ad.A.Oliyev, O.R.Abbasov, A.].ibgzdzada, A.N.Mommadova
AMEA-nin Geologiya va Geofizika Institutu, Baki, Azarbaycan

Xiilasa

Magqalads, Serqi Azarbaycanin miixtslif tektonik zonalarinda intisar tapmis yanar sistlorin genezisi
vo lizvi geokimyoavi xiisusiyystlori tohlil olunur. Yanar sist saxlayan ¢okiintiilorin litostratiqrafik
xarakteristikalari, hamginin sistlorin tarkibinde ¢oxluq taskil eden tizvi maddenin tokamdiil dinamikasi,
sturktur tipi ve s. arasdirilir. Onlarin emolagalmasi taqriben eyni palecografi (dayaz ve sirinsulu qapali
hovzslards (laqunalarda)) seraitde bas vermis ¢okiintiitoplanma ile slagalondirilir. Sistlerin terkibindaki
tizvi maddalari, asasen fitoplankton (yosunlar) ve zooplanktonlar (baliq siirfalari va s.) toskil etmisdir.
Orogen fazalarla slaqadar olaraq Boyiik Qafqazin conub-saqr yamacinda yanar sistlarle baraber, komiir
tozahiirlerinin ve neftin emalagalmasi onlarin oxsar genetik saciyyolors malik olmasi ile izah olunur. Yanar
sistlorin pillali termiki tohlili daha ytiiksak temperaturda (=400 °C) 6z kiitlesini azaldan {izvi maddalerin
alifatik, asag1 temperaturda (=200 °C) itiranlarin ise aromatik tipli struktura uygunlugunu gostorir. Sist
niimunslorinin priloz naticalarine gors, ilk marhslada (500-550 °C) neftooxsar maddalerin (bitum),
piroliz suyunun, hamg¢inin temperatur artdiqca qazlarin miqdar1 artir. Temperaturun yiiksaldilmasi
(800-850 °C) naticesinda iri molekullu kerogen kicik molekullu karbohidrogenlsrs, qazlara ve koks
qaligina cevrilir. Belo naticoye golmoak olar ki, temperaturun artmasi ilo qazlarin miqdari artir, neftsoxsar
maddalarin miqdar: tedricen azalir. Boyiik temperatur intervallarinda kerogenin komiirlosmasi prosesi
miisahide olunur. 400 °C temperaturda ise keskin sigrayis (bitumun artiminda) bas verir. Miixtoalif
sahalarden gotiiriilmiis yanar sistli niilmunalarin termiki analizi ve pirolizinin naticalerine asasen, Diyalli
sahasinin bazi smaglarinin kerogenlarini kifayst gader yetisken hesab etmak olar.

Acar sézlar: yanar sistlor; genezis; {izvi maddae; kerogen; termiki analiz; piroliz.
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