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Investigation of Kazhdumi Formation Behavior in Oil Generation
using Arrhenius Kinetic Model in Some Oil Fields, Southwest of Iran

Saeedeh Senemari®*, Bijan Maleki !, Abouzar Bazvandi', Mohammad Javad Yousefzadeh!

1. Imam Khomeini International University, Qazvin, Iran

Abstract

In this study, the sediments of Kazhdumi Formation were evaluated as a possible source rock in Ahwaz,
Aghajari, Parsi, Kilorkrim and Masjed Soleiman oil fields in Zagros basin located in southwestern Iran. For
this purpose, the Arrhenius kinetic model was used to evaluate the maturity of the source rock as well as to
investigate oil generation. According to the information obtained, the dominant kerogen in the Kazhdumi
Formation is type Il. Also, based on the values obtained from the Rock-Eval pyrolysis, this Formation has
fully entered the oil window and has a high TTIssgr. Therefore, the kerogen of this Formation was classified
in very good source rock, which has a very good hydrocarbon potential. Similar results were obtained in this
study based on the Arneus kinetic model._Accordingly, the Transformation rateof hydrocarbons in different
oil fields were the range of 66 to 100%. These changes are mainly due to different burial history in the

oilfields studied.

Keywords: Arrhenius model, Oil field, Kazhdumi Formation, Middle Zagros, Burial history.
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Extended Abstract

Introduction

The Zagros Basin with an extension of about 2000 km is located in southwestern Iran. Most of
Iran's oil and gas reservoirs are located in this sedimentary basin, including Asmari, Bangestan,
Khami, Khof and Kangan. The Kazhdumi Formation is one of the most important source rocks
in this sedimentary basin, about which many studies have been done. The shale facies of
Kazhdumi Formation can be seen in all of Khuzestan and Fars, but in Lorestan region, Kazhdumi
Formation has a limestone facies. The Kazhdumi Formation contains 11% of organic matter. In
this regard, the study of hydrocarbon generation potential during sedimentation of Kazhdumi
Formation in these areas is very important. Kinetic modeling is used to predict the formation of
hydrocarbons as well as to model the behavior of some thermal indicators. Arrhenius has been
used as a kinetic model to evaluate the percentage of oil produced in the source rock studied in
the oil fields of southwestern Iran. Using this model, a more detailed assessment of the maturation
status of the source rock of the Kazhdumi Formation and the percentage of oil generated in the

studied wells in the studied oil fields in southwestern Iran was investigated.
Material and methods

In this study, Rock-Eval 6 Pyrolysis method was used to access geochemical data. In the Rock-
Eval, the potential for hydrocarbon productivity in sedimentary rocks is tested by the pyrolysis of
samples in neutral environmental conditions and an increase in temperature using a thermal

program. In the present study, some samples belonging to the source rock, on which thermal
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pyrolysis experiments have been performed, were analyzed. This method is a suitable technique
for the rapid detection of source rock hydrocarbon potential generation from non-generative one.
Then, the Arrhenius model was also used to evaluate oil production from potential source rocks
kinetically. According to Wood (1988), the temperature-time index was obtained based on the
Arrhenius equation (TTI*®R), Subsequently, the relationship between TTIARR and temperature-
time is determined for several burial histories. In fact, while the maturity of an organic matter is
controlled by time and temperature, a history of burial can determine the thermal state of the
source rock. The thermal maturity, according to the Arrhenius equation, is obtained for fast-

reacting kerogens.

Results and discussion

The kinetic models have been introduced to more accurately assess the maturity of the source
rock as well as the percentage of refined oil. In this study, the application of the Arrhenius model
as a suitable model for estimating the percentage of refined petroleum in the source rock has been
demonstrated. In this model, the decomposition temperature of the Kerogen is a one of factores
for determining the computational parameters. For this purpose, the Kazhdumi Formation were
studied as potential source rock in the several oil field to illustrate the application of the method.
At the first time, using the results of Rock-Eval analysis, the type of kerogen was determined
based on the Arrhenius method classification. The results, showed that the Kerogen of Kazhdumi
Formation in different wells is mainly of type Il. Due to the geological location in the wells of the
fields, there are different burial histories and so the thermal regime of this formation in different
region is not the same. Therefore, in the Arrhenius model the conversion rates is different. The
study of reproductive potential on Kazhdumi source rock shows that the source rock has changed
from a depth of 0.83 km in Ahvaz and Parsi fields to a depth of 5.166 km in Masjed Soleiman
field and is located at temperatures of 40 to 170. Based on the Arrhenius model relations, the
conversion rate is from 66.04 to 100%. Evaluation of the obtained results and the type of kerogen
shows that the Kazhdumi Formation in Masjed Soleiman field is mainly gaseous. In Ahvaz,
Aghajari and Parsi wells, oil production from source rock is expected to be well done. In the

Kilorkarimwell 1, due to the large amounts of TTI, the sources of hydrocarbons, if any, are mainly
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dry gas. Therefore, Ahvaz, Aghajari and Parsi oil fields, which are mainly oil-producing, are
located in other fields of this formation in the gasification window.
Conclusion

In this study, the sediments of Kazhdumi Formation were evaluated as a possible source rock
in Ahwaz, Aghajari, Parsi, Kilorkrim and Masjed Soleiman oil fields in Zagros basin located in
southwestern Iran. For this purpose, the Arrhenius kinetic model was used to evaluate the maturity
of the source rock as well as to investigate oil generation. According to the information obtained,
the dominant kerogen in the Kazhdumi Formation is type Il. Also, based on the values obtained
from the Rock-Eval pyrolysis, this Formation has fully entered the oil window and has a high
TTlaar. Therefore, the kerogen of this Formation was classified in very good source rock which
has a very good hydrocarbon potential. Similar results were obtained in this study based on the
Arneus kinetic model. Accordingly, the transformation rate of hydrocarbons in different oil fields
were the range of 66 to 100%. These changes are mainly due to different burial history in the
oilfields studied.

Keywords: Arrhenius model, Oil field, Kazhdumi Formation, Middle Zagros, Burial history
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