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Abstract:_The paper presents the results of thermal analysis of oil shale from the Baigushlu and lyimish deposits
(Azerbaijan). It was been established that in the shale of the Baygushlu deposit, the content of organic matter is
11%, while in the shale of the lyimish deposit it is 40% higher - 15.3% (for dry shale). The absence of moisture
and their high calorific value make it possible to consider the possibility of using combustible shale from the
lyimish and Baygushlu deposits as an alternative energy fuel. The results obtained indicate the prospects of their

use both in the technological and fuel and energy areas.
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Introduction

The depletion of traditional readily availa-
ble sources of hydrocarbon raw materials was
marked by the fact that more and more attention
is paid to unconventional sources such as shale,
shale gas, combustible natural bitumen, coalfield
gases, gas hydrates, etc. Among them, slates are
notable for the most ancient history of practical
use (late 17th century). During this period, exten-
sive material has been accumulated on their re-
serves, production and use. However, this not-
withstanding, interest in this energy source is not
falling; research is deepened and supplemented
with new information [1-4].

According to the data of the Institute of Ge-
ology of ANAS [5-7], to date, more than 60 oil
shale deposits associated with Cretaceous-
Miocene geological formations have been discov-
ered in Azerbaijan. The authors studied slates
from outcrops of mud volcanoes; revealed pat-
terns of their spatial distribution within oil and
gas regions, geochemical features in terms of the
genetic relationship of shale with the formation of
hydrocarbons; performed a comparative analysis

of the studied oil shale with those of foreign
countries and found that Azerbaijani shale from
the main indices standpoint (organic matter, sul-
fur, ash content, calorific value) are superior to
shale in most countries with the developed oil
shale industry [7].

The main part of oil shale is located on the
territory of Ismayilly and Guba regions, in the
Shamakhi-Gobustan zone and on the Absheron
peninsula. Previously, we studied the physico-
chemical properties of oil shale from the Jan-
gichai, Bolshoy and Maliy Siyaki deposits [8].
The results obtained indicated that the use of
shale from these deposits as an energy fuel by di-
rect combustion would be inefficient, and obtain-
ing sulfur-free motor fuels from shale oils is pos-
sible only after a rather expensive desulfurization
process. Therefore, the processing of this oil shale
in combination with the production of petrochem-
ical synthesis products was proposed as the main
direction.

The recently discovered oil shale deposits
requiring comprehensive exploration include
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Baygushlu and lyimish. The Baygushlu deposit is
located 48 km west of Baku in the region of Cen-
tral Gobustan, the thickness of the Paleogene-
Miocene deposits here is 2.5-4.5 km [7]. The
lyimish oil shale deposit is new, so it is under ex-
ploration.

Despite the availability of general infor-
mation about the prospects for shale use, the se-
lection of a method for their processing should be
considered for specific deposits based on the re-
sults of comprehensive studies. Express method,
which is highly sensitive and informative, is con-

sidered to be thermal analysis. Besides, given that
oil shale processing is based on thermal transfor-
mations of organic compounds, obtaining the re-
sults of complex thermal analysis makes it possi-
ble to obtain data on the nature of the compo-
nents, their yield, and possible transformations
even before performing labor-intensive and com-
plex research work [9-13].

The purpose of this study was to assess the
qualitative and quantitative organic component of
oil shale from the Baygushlu and lyimish deposits
for the purpose of their possible processing.

Research method

Oil shale samples from the Baygushlu and
lyimish deposits were taken from a depth of 0.5-1
m. The shale was studied by the simultaneous
thermal analysis (STA) method (combined use of
differential scanning calorimetry and thermogra-

vimetry) on a NETZSCH STA 409 PC/PG in-
strument with a heating rate of 10 °C/min in air
atmosphere in corundum crucibles within the
temperature range of 20-1000 °C.

Results and its discussion

Thermogravimetric analysis of a sample of
oil shale from the lyimish deposit (Fig. 1) showed
that the change in the mass of the sample occurs
in two main stages: the first stage occurs within
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the range from 62 to 355 °C, the second stage -
from 425 to 860 °C. The absence of an endother-
mic effect is noteworthy, and the marked ones are
exothermic.
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Fig.1. Thermogram of oil shale from the Baigushlu deposit
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The DTA curve of the Baygushlu shale sample (Fig. 1) has a double overlapping exothermic ef-
fect within the range of 42-822°. The temperatures of the beginning, end, and maximum of the first ex-
othermic peak were 42, 821, and 222°C, respectively, while those for the second were 71, 683, and
422°C. Significant overlap of the two effects is recorded on the DTA curve by a minimum point at a
temperature of 355°C. The fact that both exothermic effects were recorded in a wide temperature range,
had an extended, flat shape and asymmetry, indicated a slow process. Since the noted exoeffects have
no form of intense pointed and symmetrical peaks that could be attributed to the formation of new crys-
talline phases from the decomposition products of the mineral, then, given the presence of an organic
component, the nature of exothermic transformations in this process is associated with the occurrence

of oxidation reactions.
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Fig.2. Thermogram of oil shale of the lyimish deposit

The TG data made it possible to establish
the mass loss (for dry shale): it was 5.9% for the
first and 5.1% for the second temperature effect.
The total weight loss is 11.0. The absence of en-
dothermic effects within the range up to 250° C
indicates that there is no water in the Baygushlu
shale sample. Endothermic effects in the high-
temperature region were not observed either,
which is associated with the absence of polymor-
phic transformations within the temperature range
up to 850°C.

The DTA of the lyimish shale sample (Fig.
2) shows three exothermic effects within the
range from 35 to 837°C. Here, as well as the sam-
ple considered above, there is no relatively low-

temperature endothermic effect due to the release
of water from the clay component. The first exo-
effect occurs within the range of 35-837°C with a
maximum at 294°C. The weight loss of the sam-
ple is 8.3%. The second exoeffect takes place at
temperatures from 42 to 658°C with a weight loss
of 7.1%. The first and second thermal effects fol-
lowing each other overlap at the minimum point,
which falls at a temperature of 398°C. The third
exoeffect overlaps significantly with the second
one, as a result of which the minimum point is
transformed into an inflection point, which falls
on the DTA curve at 520°C. The nature and shape
of the geometric elements of the thermogram of
the lyimish shale sample, as well as the
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Baygushlu, indicate that the exothermic transfor-
mations are due to the oxidative rearrangement of
organic matter. The total weight loss of the
lyimish shale sample was 15.3%.

A comparative analysis of the obtained data
was indicative that in the shale of the lyimish
field, the content of both light and medium frac-
tions of hydrocarbons (150-400°C), and heavy
fractions and kerogen (400-650°C) is 40% higher
than the content of the Baygushlu shale. The fact
that the resin content in both shale samples ex-
ceeds 10% makes it possible to classify them as
medium resin and confirm that their extraction is
of undoubted interest for being used as a valuable
chemical raw material.

To assess the efficiency of their fuel and
energy use, their calorific value was estimated.
For this purpose, the areas of exoeffects noted in

both shale samples were determined. Thus, their
calorific value was 3824 J/g and 2458 J/g for the
indices of shale from the lyimish and Baigushlu
deposits, respectively. These figures are in good
agreement with literature data 8, according to
which Azerbaijani oil shale is the best among
low-calorie oil shale in view of organic matter
content (15-29%), sulfur (low content - 0.3-
1.2%), ash content (65 -84%) and calorific value
(6-12 MJ/kg). These indices make it possible to
consider the possibility of using oil shale from the
lyimish and Baygushlu shale deposits as an alter-
native energy fuel. The absence of moisture in
both shales is an undoubted advantage for using
them as an energy fuel, because this raw material
does not require additional heat to evaporate wa-
ter.

Conclusions

The conducted thermal studies made it possible to
provide a positive predictive assessment of the
technical parameters of oil shale as a technologi-
cal raw material and energy fuel. It was found that
the content of organic matter in the shale of the
Baygushlu deposit was 11%, and in lyimish -

15.3%, which shows the prospects for their use as
a valuable chemical raw material. The data on the
calorific value of shale from the lyimish and
Baygushlu deposits allow us to consider them as a
source of alternative energy fuel.
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BAYQUSLU VO iYIMIS YATAQLARINDA YANAR NEFT SISTLORININ TERMIKIi ANALIZI

E.O. Hiiseynova, N.T. Oliyeva, I.A. Xalofova, N.X. Homzayeva

Azorbaycan Doviat Neft va Sanaye Universiteti (ADNSU)
AZ 1010, Azadliq pr., 20; e-mail: elvira_huseynova@mail.ru

Xiilasa: Mogalods Bayquslu vo lyimis (Azerbaycan) yataglarmin neft sistlorinin termiki analizinin naticalori
togdim olunur. Mioyyon edilmisdir ki, Bayquslu yataginin sistinde tizvi maddoslorin miqdari 11%, lyimis

yataginin sistinds ise 15.3%-dir (quru sist ti¢iin). Yiiksok yanma istiliyi vo nomliyin olmamasi

Iyimmis vo

Bayquslu yataqlarinin yanar sistlorindon alternativ enerji yanacagi kimi istifade imkanlarin1 nazardon kegirmoyo
imkan verir. ©lds edilmis naticalor onlarin ham texnoloji, ham do yanacag-energetika sahalorinds istifadasinin
perspektiviarindon xabar verir.
Acar sozlor: neft sisti, termal analiz, tizvi maddalarin tarkibi, yanma istiliyi, istifads perspektiviori.
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TEPMUYECKHUIN AHAJIN3 T'OPIOYUX CJIAHLIEB MECTOPOXXJIEHUM BAUTYIILTY U
UHANMUILL

J.A. I'yceiinoBa, H.T. Anuesa, I'.A. Xanagosa, H.X. Xam3aeBa

A3zepbatioxcanckuil 20Cy0apCmeeHHbIl YHUgepcumem Hegmu u
npomvtutnennocmu (AI'YHII)
AZ 1010, Baky, nip. Azamuieir, 20; e-mail: elvira_huseynova@mail.ru

Annortauusi: B pabore npeacrasieHsl pe3yabTaThl TEPMUYECKOTO aHAIN3a TOPIOYMX CIIAHIIEB MECTOPOKI CHUM
Baiirynury 1 Uitmvum (AzepOaiipkan). Y CTaHOBIEHO, YTO B CJAaHIIE MECTOPOXKIEHUS balrynury coxepikaHue
opraHm4ecKux BemiecTB cocrapisieT 11%, a B cianmax mectopoxaenus Witnvumm - 15.3% (Ha cyxoii cnanem).
OTcyTCTBHE BIIard U BBICOKAs TEIIOTa CTOPAHUS MO3BOJISIOT CYUTATh EPCIEKTUBHBIM BO3MO>KHOCTH HCIIOJIB30-
BAaHMSI TOPIOYHUX CIIAHLEB MecTopoxkaeHus: Mitnmuin u balirynuly B kauecTBe ajJbTEPHATUBHOI'O SHEPIETHYECK O-
ro ToruuBa. [lomy4eHHbIe pe3yabTaThl CBUICTENBCTBYIOT O MEPCIIEKTUBHOCTH WX MCITOB30BAaHUS KakK 110 TEXH O-
JIOTUYECKOMY, TaK U TOITUBHO-IHEPTe€THYECKOMY HAIPABJICHUIO.

KuaroueBsle cinoBa: coprouue cranyvl, mepmuieckull aHAIU3, COOEPHCAHUe 0P2aHUeCcKUx 8eujecmes, menioma
C2OpaHus, NePCneKmusbl UCNOIb308AHUS.
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