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1. Casing Head Spool
'\ 2. Gate Valve Body

3. Composite Tree Block(Y-Block)
'4.Y - Tubing Spool

5. Stabilizer

6. Casing Head Housing

7. Drill Collar

8. Upper Master Block

9.Flange in625
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Paper Code: ogpc2022-00710036

Waste Management System in Tabriz Oil Refinery

Hossein Dadashi-Silab', Sina faraji "', Mohammad Alizadeh’
1. M.Sc. student of process engineering, Sahand University of Technology, Tabriz, Iran.

&

2. Islamic Azad University - Science and Research Branch, Tehran, Iran.

Abstract

The Refinery industries is one of the most rapidly developing industries and is projected to grow faster in the coming years. The purpose of oil refineries is to produce
marketable products from crude oil or other hydrocarbon feedstocks. Major products of this industry include light and heavy naphtha, solvents, aromatics and etc. The
recent environmental activities and global requirements for cleaner methods are pushing the oil refining industries for the use of green techniques and industrial waste
Management. Sources of waste generation include service units, health and cure units, water, power, steam and industrial processes units. In this study, different types
of waste including hazardous and non-hazardous wastes were investigated and looks at the types of pollution created by Tabriz Oil refinery, the environmental impacts

of that pollution and the technologies and techniques available to enable refineries to meet environmental standards through pollution prevention.

Keywords:

Waste management, Tabriz Oil Refinery, recycling and reuse, hazardous wastes treatment, waste minimization.

Paper Code: ogpc2022-00930040

Multivariate Optimization of Gas Refinery Oily Wastewaters Treatment
Utilizing Activated Carbon as High Throughput Adsorbent

Hamed Bagheril, Bizhan Honarvar2*, Zahra Arab Aboosadi2, Nadia Esfandiari2
1. Ph.D. student of Department of Chemical Engineering, Faculty of Engineering, Marvdasht Branch, Islamic Azad University, Marvdasht, Iran.
2. Associate Professor of Department of Chemical Engineering, Faculty of Engineering, Marvdasht Branch, Islamic Azad University, Marvdasht, Iran.

&

Abstract

Multivariate optimization and modeling of gas refinery wastewaters treatment were performed via an adsorption mechanism utilizing activated carbon (AC) as an
adsorbent. The adsorbent was characterized by SEM, FT-IR, and XRD. The specific surface area of AC was calculated as high as 897 m2 g-1 by BET&BJH. The effect
of AC dosage, treatment time, temperature, and pH were optimized by multivariate optimization utilizing Design-Expert software by a response surface method upon
CCD design for two wastewaters of gas refineries. The method showed a COD removal of 93.0% and 87.0% for wastewaters of output and input of the gravity pool of
the API, in turn. The adsorption process followed the first-order kinetics for the COD removal from the input wastewater of the gravity pool of the API and a zero-order
model for the COD removal from its output wastewater. The authors strongly recommended the method for large scale wastewaters treatment.

Keywords:

Gas refinery wastewaters, activated carbon, multivariate optimization, response surface method, adsorbent, water treatment.

Paper Code: ogpc2022-00860047

Bioremediation of Drilling Wastes Contaminated with Petroleum Using
Biodemulsifier Bacteria and Sugarcane Bagasse in Khuzestan Province

Pouyan Rahmatil, Hossein Haji Sharafi2, Ehsan Gharib Mombeni3, Abdollah Kiyani4
1. Civil expert. CEO of Omran Asayesh Jonoub Company (Omaco)
2%, Senior experts in agriculture. Waste management consultant of (Omaco Company).
3. PhD in bacteriology. Waste management consultant of Omaco Company.

4. Master of petroleum engineering, Technical director of Omran Asayesh Jonoub (Omaco).

Abstract

Today, oil pollution is considered one of the soil problems in the oil-rich areas of Khuzestan. One of the effective methods for cleaning petroleum hydrocarbons is
“biorefining”. This research was carried out in the excavation site 479 Maron in 1401. After taking samples from old oil residues, isolation, screening and enrichment
of suspension-breaking bacteria (biodemulsifier producer) that have the ability to bind to petroleum hydrocarbons, and bacteria with the best ability to bind to carbon
and alkali-loving, including two types of Bacillus and Pseudomonas were selected. After the inoculation of bacteria in the treatments, a comprehensive microbial count
and changes in carbon, nitrogen and petroleum hydrocarbons were performed. The results showed a strong reduction in the amount of TPH and C\N ratio in the
treatments. In the discussion of heavy metals, the results indicate the absence or very low amount of these elements compared to the standard indicators. The most
important limitation of these soils is their high salinity after refining. It is necessary to wash these soils.

Keywords:
Drilling waste, Bioremediation, C/N ratio, TPH, heavy metals.
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Paper Code: ogpc2022-01200067

Renewable Energy from the Third Generation of Algae Biomass

Mozhgan Poursoltan 1*
1. Rey Petrochemical Industry CO.

Abstract

The use of fossil fuels is one of the main factors in the production of greenhouse gases, global warming and climate change. Chemical reactions of carbon
dioxide cause the release of heat in the atmosphere and climate change. Our current policies of dealing with energy cause the production of carbon
dioxide and other gases from fuel. Alternative energies are known as energies that use carbon-free or carbon-neutral sources for their production and
can be considered as a reliable, stable and clean source. The lower price compared to fossil fuels has been much considered. This article first deals with
the problem of air pollution and the need to use renewable energy, then it deals with the third-generation biomass energy of algae and its replaceable
fuel products.

Keywords:

Climate, change, renewable, energy, biofuel, algae.

Paper Code: ogpc2022-01210070

Coalescence Process: An Optimal and Economical Solution for
Offshore Produce Water Treatment

Javad Zare 1, Mohsen Abbasi 2,* Seyed Abdollatif Hashemifard, Arash KHosravi
1. Department of Chemical Engeenering, Persian Gulf, University, Bushehr, Iran.

2. Department of Chemical Engeenering, Persian Gulf, University, Bushehr, Iran.

Abstract

Produced water (PW) is the largest by-product of oil and gas production, which has a serious impact on water pollution in the offshore oil and gas
industry. In industrial processes, it is necessary to separate hydrocarbons and oil along with water by methods such as gravity sedimentation, enhanced
gravity sedimentation, and hydrocyclones from produced water. However, conventional technologies can not achieve optimal separation requirements in
a compact space under extreme conditions, such as emulsions and large volumes of PW. The PW treatment system must be green and efficient in order
to benefit from the extensive exploration, production of offshore oil and gas in the future. Therefore, factors such as improving the purification efficiency,
reducing the space occupation and the cost of practical use of a PW purification process on an offshore operational scale along with the new method of
Combined fibers coalescence were investigated according to the operational works.

Keywords:

Produce water, oil-water separation, treatment technology, fibrous-bed coalescer.

Paper Code: ogpc2022-01230073

Using Flare gas in Electricity Generation and Cryptocurrency Mining

Seyyed Abdollah Razavi 1, Seyedeh Masoumeh Najafian 2,*, Zahra Nemati 3
1. Assistant Professor, Energy Economics and Management Department, Petroleum Facility of Tehran, Petroleum University of Technology, Tehran, Iran.
2. Ph.D. Student of Chemical Engineering, Isfahan University of Technology, Isfahan, Iran.

3. Msc Student of Oil and Gas Economic, Petroleum University of Technology, Abadan, Iran.

Abstract

Integrating cryptocurrency with oil and natural gas exploration and production reduces major risks and costs for both of them. Other hands,
cryptocurrency requires a lot of electricity to be environmentally friendly. In the current study, the flare gas flow is 10 t/h with industrial data from a
refinery in Abadan. Parameters disturbances of the power plant of flare gas by dynamic simulation through Aspen HYSYS V11 software environment
were corrected the amount of net power produced by deducting the energy consumed in compressors, 33.8 MW is obtained. Now we are facing two
scenarios: the first scenario is that the refinery supplies this amount of electricity through the Ministry of Energy, the second scenario is that this amount
of electricity produced provides the necessary electricity for Bitcoin production. According to the calculations, the second scenario is economically
justifiable and the rate of investment return in the second scenario is lower than the first scenario.

Keywords:

Flare Gas Recovery, electricity, simulation, cryptocurrency.



Paper Code: ogpc2022-01340086

The Role of MOOC:s as a Knowledge Management Tool in the Leading
Organizations’ Performance

Farshideh Fathi Hafshejani 1, *, Hossein Zeinalipour 2, ¥, Esmaeil Jafari 3, Kourosh Fathi Vjargah 4, Ali Akbar Shikhi Fini 5
1.Graduated in curriculum planning Ph.D. Faculty of Humanities Science, University of Hormozgan, Bandar Abbas, Iran.
2. Associate Pz‘q/bssor, Faculty Q/’Ilmlzrzni/ivs Science, University nj’]lormnzgmt, Bandar Abbas, Iran
3. Assistant Professor, Faculty of Educational Sciences & Psychology, Shahid Beheshti University, Tehran, Tehran, Iran.
4. Full Professor, Faculty of Educational Sciences & Psychology, Shahid Beheshti University of Tehran, Tehran, Iran.

5. Associate Professor, Faculty of Humanities Science, University of Hormozgan, Bandar Abbas, Iran.

Abstract

This basic research was conducted using a qualitative research synthesis technique to propose a conceptual model for the role of Massive Open Online Courses
(MOOC:s) as a knowledge management tool. The research population includes documents retrieved by searching the reliable scientific databases (n=135). Using
a criterion sampling method (2014-2022) a total of 38 sources were selected. Theoretical saturation of themes was reached by the 18th sample. The required data
were gathered using the library research method. The collected data were then analyzed using a thematic analysis technique. Finally, a total of seven experts were
selected using a purposive sampling method to approve the final model after modifications. Based on the research findings, the following sub-themes were obtained:
Dissemination of professional knowledge, modernizating of knowledge, ease of access to knowledge, independent learning, ability to adapt education to changes,
creating a platform for social interaction, and creating social security in the learning environment.

Keywords:

Knowledge management, Mooc, organizational performance, Mooc function, leading organization.

Paper Code: ogpc2022-01420105

Carbon Emission Reduction Plans for Developing Countries with
Natural Gas Resources, with a Case Study on Iran’s South Pars Zone

A. R. Nazari 1,*, Z. Hajiani 2
1. Department of Civil Engineering, Technical and Vocational University, Tehran, Iran.

2. Department of Chemical Engineering, Technical and Vocational University, Tehran, Iran.

Abstract

Fast change of climate in the recent years, knowing that the influence of GHG emission is not excluded to the emitter regions, requires for commitment of all countries
to implement carbon emission reduction plans. When a main strategy of IEA to mitigate more emission relates to replacement of oil and coal by natural gas, the regions
where own large natural gas resources like Iran’s South Pars Zone can take part in this plan by increase of the efficiency in consumption of fuel and expansion of the
exports. In this paper, considering the emission shares by various sectors, the opportunities for reduction of emission by various sectors is investigated, and the barriers
for development of renewable energies according to the high potential of the region are identified. The results denote that by access of the country to high technology,
the cost for generation of renewable energies will decrease to be preferred instead of using fossil fuels.

Keywords:

Climate change, carbon emission, South Pars Zone, fossil fuel, renewable energy.

Paper Code: ogpc2022-01270116

Risk valuation of Jam Petrochemical Ethylene Oxide Unit by PHAST software

Davod Tavana 1, Meysam Mirzapour 1, *, Saeed Hoseiny 1,2, Fatemeh Akhlaghi Nasab2,*
1. Iran, Boushehr, Asalouyeh, Middle East Kimiaye Pars Co.

2. lamerd Higher Education Center, Shiraz University of Technology.

Abstract

The aim of the research is to identify potential risks and stratify the consequences of possible accidents in the area of tanks and oxygen mixing sites using the PHAST
method. In this research, which was conducted in 1400, the consequences of identified risks for selected scenarios, including explosion in the mixing area and leakage
from the ethylene oxide tank, were investigated and possible incidents were modeled with PHAST software. The results show that the maximum error of the materials
resulting from the explosion will be 8.5 seconds after the explosion. The explosion of the container will destroy all the equipment up to a radius of 20 meters of the
container. The consequences of the mixing site explosion were evaluated. The maximum amount of materials resulting from the explosion will be 1.4 seconds after the
explosion, and the reactor explosion will destroy the entire equipment up to a radius of 40 meters from the mixing site. Also, the explosion of the mixing site causes
damage to people who are working within a radius of 130 meters from the mixing site.

Keywords:

Risk valuation, potential risks, ethylene oxide, mixing area explosion, ethylene tank leakage.
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Paper Code: ogpc2022-01650124

Social Responsibility and Green Accounting in Oil, Gas and
Petrochemical Industries

Mehdi Rezai 1, *, Milad Rahimi
1. Assistant Professor of Accounting, Persian Gulf University, Faculty of Business and Economics, Bushehr, Iran.

2. Master Q/}-\(mmz/m‘q, Shiraz University, Iran.

Abstract

The current research focuses on the research published in the most reliable publications and examines the field of social responsibility and green accounting. On the one
hand, oil and gas industries cause biological pollution and on the other hand, they reduce non-renewable energy reserves. Therefore, they are not only accountable to
their shareholders, but this accountability is to society. By assuming social responsibilities and investing in this field, these industries can prevent the negative effects of
this industry on society and the environment. In this research, social responsibility, and the need to pay more attention to it in industries, especially high-risk industries
such as oil, gas, and petrochemical industries, are discussed. As a rule, these industries should have a proper reaction to this risk and therefore, to reduce these effects,
they should make expenses that will benefit the public, especially around the company’s activity. Carrying out these expenses needs to be reflected in the reports, and
in this regard, green accounting is an answer to this basic need.

Keywords:

Social responsibility, green accounting, environmental reporting, the environment oil, gas, and petrochemical industries

Paper Code: ogpc2022-00800126

The Perspective of Transition from Fossil Energy to Renewable Energy in Iran

Rahmat Hajiminehl, Ebrahim Rezaei Rad2,*
1. Assistant professor, Department of Communication and Social Science, East Tehran Branch, Islamic Azad University
2*. MS. Student of regional studies, ECO College, Allameh Tabataba’i University,

Abstract

Due to the importance of renewable energy in the world, Iran seeks to develop renewable energy. Using the descriptive-analytical approach and the theoretical
framework of energy security, this research has tried to answer the question, how is the transition from fossil energies to renewable energies possible in Iran? This article,
by examining the state of fossil energies, has tried to analyze the transition to renewable energies in terms of opportunities and challenges. This research hypothesizes
that despite the adoption of plans and policies for the productivity and development of renewable energy in Iran, the transition from fossil energy to renewable energy
is weak in the short term due to structural challenges. The findings of the research indicate that in the long term, structural solving challenges such as sanctions and
investment and encouraging investment in renewable energy can provide a transition path by diversifying energy sources.

Keywords:

Renewable energies, Iran, energy policy, sustainable development.

Paper Code: ogpc2022-01700127

Indiscriminate Effects of Fossil Energy Consumption and its Impact
on the Environment and Optimization of Energy Consumption in
Petrochemical Industries

Mehdi Marzban 1*, Mehdi Nakisa 2, Dariush Masti 2
1. PhD student in mechanicsIslamic Azad University, Dashtestan branch

2. Assistant Professor of Islamic Azad University, Bushehr branch

Abstract

The consumption of energy, especially fossil energy, in various industrial, domestic and commercial sectors causes the dispersion of toxic and harmful gases in the
environment, which has adverse effects on living organisms and nature. The more the amount of energy consumption increases, the more the amount of environmental
pollution and the destructive effects it has on the health of humans and nature will also increase and it will become more difficult to live in this polluted environment.
The spread of pollution in the stages of exploration, extraction, exploitation, transfer, conversion, distribution and consumption of different energy carriers causes
water, soil, air and sound pollution, each of which has its own effects on humans and the environment. In this article, after examining the main components of creating
pollution in the environment, we will examine the contribution of the industry in creating this pollution. Since the energy consumption in the petrochemical industries
of our country is not favorable, after examining the trend of energy consumption and the creation of pollution, at the end, suggestions will be made to reduce the
environmental effects, as well as to reduce the consumption of fossil fuels and optimization in the petrochemical industry.

Keywords:

Environment, pollution, pollutant, fossil fuel, energy and optimization of energy consumption in petrochemical industries.



Paper Code: ogpc2022-01840141

Economic Evaluation of Solar Photovoltaic System in Comparison with
Diesel Generator System

Mostafa Baghsheikhi 1, Yaser karimi 2, Majid Mohammadi 1, *
1. Assistant I’z'rg/i'ssm', Department Q/'Hnm'g)* Engineering, Qom University (3/' IL\/mo[ngy, Qom, Iran.

2. Bachelor of Energy Engineering, Qom University of Technology, Qom, Iran.

Abstract

This study aims to estimate the costs of energy generation using solar systems relative to diesel generator (DG) systems through an economic analysis and encourage
investments in solar energy. The economic analysis of solar and DG systems was carried out using the net present value (NPV) at discount rates of 10%, 20%, and 30%.
It was found that the solar system was more cost-efficient than the DG system due to lower maintenance costs and zero fuel cost, despite a higher investment cost. Also,
based on the economic analysis, it is concluded that the cost of electricity production through the solar system is almost equal to 0.008 $/kWh and this value is 0.01
$/kWh for the DG. The use of clean solar power may not only provide economic advantages but also reduce fossil fuel consumption and GHG emissions, preserving
natural resources for future generations and contributing to sustainable development.

Keywords:

Photovoltaic, economic, NPV, solar, diesel generator.

Paper Code: ogpc2022-01840142

Simulation and Evaluation of Solar Photovoltaic System for a University

Yaser Karimi 1, Majid Mohammadi 2, *
1. Bachelor of Energy Engineering, Qom University of Technology, Qom, Iran.

2. Assistant Professor, Department of Energy Engineering, Qom University of Technology, Qom, Iran.

Abstract

The reduction of fuel resources and the increase in the harmful effects of greenhouse gases (GHG), have doubled the importance of exploit renewable energy sources. One of
the most affordable of these energies in many parts of the world, including Iran, is solar energy. Iran is located in a high-irradiance region and possesses excellent potential
to harvest solar energy. This paper reports the design and economic analysis of an on-grid solar system at the University of Abhar, Iran. The proposed system was simulated
in PVsyst by inspecting the case study region and calculating the energy losses, output power, power injection into the grid, and output power reduction. It was found that
the proposed system had an annual output energy of 411.5 MWh. In addition, the proposed photovoltaic (PV) system could reduce CO2 emissions by 193 tons per year.

Keywords:

Photovoltaic, PVsyst, CO2 emission, renewable energy.

Paper Code: ogpc2022-01920148

Technical and Economical Analysis of Oil and Gas Contaminants of
Industries in South Pars on the Facilities of Electricity Distribution
Company in Bushehr Province

Reyhane Mansouril, Hadis Borusmandl , Ahmad Azaril*, Mohsen Abbasil, Reza Azinl, Saeme Vafaee2
1. Department of Chemical Engineering, Faculty of Oil, Gas and Petrochemistry, Persian Gulf University, Bushehr
2. Research Expert, Electricity Distribution Company, Bushehr

Abstract

This article is extracted from the research project of the electricity distribution company of Bushehr province during 2017-2019. The purpose of this research is to
investigate the corrosion of conductors and facilities of electricity distribution company used in Asalouye region by possible environmental factors (chemical pollutants
in addition to atmospheric humidity). Based on this, this research has identified the effective gas contaminants on the corrosion of aluminum, copper and galvanized
iron in the atmosphere of Assalouye and calculated the corrosion time of aluminum, copper and galvanized iron by these contaminants in the laboratory conditions
and generalized it to real conditions. The results of the electron microscope test of the cross-section of three metals (thickness of the corrosion layer) and the results of
the technical and economical investigation showed that the pollutants in the Asalouye region (which is a marine environment) have caused an increase in the corrosion
rate of all three studied metals in this work. These increase in corrosion rate are due to the pollutants in the region and also lead to high annual costs in the Asalouye
region compared to the maritime region. So, it can be concluded that the produced pollutants from the industries in the Asalouye zone along with the salty humidity of
the region had this effect. Finally, the results of the technical and economical studies of this project showed that every year the electricity distribution company suffers
from excess costs due to the reduction of network aging time, which is 368,721 and 632,187 $ for aluminum and copper conductors, respectively.

Keywords:

Corrosion, conductors, chemical pollutants, south pars, SEM, economical analysis.
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Paper Code: ogpc2022-02000158

Study of the Ammonia Removal from Industrial Wastewater via Biomass

R. ShilanAbadl, A. Karimi 1%, S. Alipourl

Department of Chemical Engineering, Faculty of Engineering, University of Maragheh, Maragheh, Iran

Abstract

The population growth rate and demand for various chemicals lead to develop different industries that inherently incorporate with pollutant generation.
A significant part of the pollutants are in the form of industrial wastewater which must be treated. Ammonia is one of the most common pollutants.
Since the presence of ammonia in wastewater is a serious threat, it is important to remove it from wastewater. In this work, the removal of ammonia has
been investigated using the adsorption via different biomass. The analytic hierarchy process (AHP) has been applied to choosing optimal biomass. Three
factors of cost, abundance, and efficiency were selected as the criteria, as well as the fruit pericarp biochar (FPB), nut husk biochar (NHBC), starchy
staples biochar (SSBC), and meat and bone biochar (MBBC) as alternatives. Pairwise comparison of parameters indicated that NHBC with 32%, and
efficiency with 37% were chosen as the preferred alternative and criteria, respectively.

Keywords:

Ammonia, adsorption, biomass.

Paper Code: ogpc2022-01700166

Indiscriminate Effects of Fossil Energy Consumption and its Impact
on the Environment and Optimization of Energy Consumption in
Petrochemical Industries

Mehdi Marzban 1*, Mehdi Nakisa 2, Dariush Masti 3
1.PhD student in mechanics, Dashtestan Branch, Islamic Azad University, Bushehr, Iran.
2.Department of Mechanical Engineering, Bushehr Branch, Islamic Azad University, Bushehr.

3.Department of Nuclear Physics, Bushehr Branch, Islamic Azad University, Bushehr, Iran.

Abstract

The consumption of energy, especially fossil energy, in various industrial, domestic and commercial sectors causes the dispersion of toxic and harmful
gases in the environment, which has adverse effects on living organisms and nature. The more the amount of energy consumption increases, the more
the amount of environmental pollution and the destructive effects it has on the health of humans and nature will also increase and it will become
more difficult to live in this polluted environment. The spread of pollution in the stages of exploration, extraction, exploitation, transfer, conversion,
distribution and consumption of different energy carriers causes water, soil, air and sound pollution, each of which has its own effects on humans and
the environment. In this article, after examining the main components of creating pollution in the environment, we will examine the contribution of the
industry in creating this pollution. Since the energy consumption in the petrochemical industries of our country is not favorable, after examining the
trend of energy consumption and the creation of pollution, at the end, suggestions will be made to reduce the environmental effects, as well as to reduce
the consumption of fossil fuels and optimization in the petrochemical industry.

Keywords:

environment, pollution, pollutant, fossil fuel, energy and optimization of energy consumption in petrochemical industries.

Paper Code: ogpc2022-02060188

Inspection of Oil and Gas Transmission Lines

Farid Hosseinil, Nima Ebrahimi2, Mehdi Farshbaf 2*
1. Assistant Professor, Department of Mechanical Engineering, Maragheh Branch, Islamic Azad University, Maragheh, Iran.

24

2. Department of Petroleum Engineering, Maragheh Branch, Maragheh Islamic Azad University, Iran.

Abstract

The increase in global energy prices in recent years and the deterioration of fossil resources have drawn the attention of researchers to new energy sources and
the use of renewable resources. Investigating oil and gas lines in the Asian region is of particular importance. At present, most of the shipping between China
and the Indian Ocean must pass through the Strait of Malacca, the “throat of Asia”. The performance of this strait has a great impact on sea transportation
lines and the economy of China. Therefore, China should identify alternative shipping corridors to move its cargo safely between the Indian Ocean region
and China. It is very important to implement, strengthen and create transport lines or logistics corridors between the Indian Ocean region and China. In this
research, the economic importance of the existing crossings for the transfer of oil and gas by sea from Saudi Arabia to China has been evaluated.

Keywords:

Oil and gas lines, transportation corridors, transmission, China.



Paper Code: ogpc2022-02120193

Overview of Recent Development in Reducing CO2 Emission in
Process of Methanol Production

Mojtaba Namazi 1, Marziye Babaie 2,
1. Chemical operation engineer, Persian Gulf apadana petrochemical company.

2. Environment Specialist, Persian Gulf apadana petrochemical company.

Abstract

The purpose of this article is to review recent developments about synthesis gas production as a raw material for methanol production, through methane gas reforming
processes, especially the two emerging processes of Bi-reformation and Tri-reformation, with an environmental approach. Also, a comparison is made between the
methods of reforming methane gas and the ways of using carbon dioxide in the production of synthesis gas. According to studies, the production of methanol in
the hydrogenation process of carbon dioxide, with the supply of hydrogen from renewable sources, is the best choice for achieving the long-term goal of reducing
emissions, and Bi-reforming and Tri-reforming processes have lower CO2 emissions than conventional methanol units. It provides better results in terms of total cost of
annual methanol production compared to CO2 hydrogenation processes (37 and 39% less, respectively). For this reason, Bi-reforming and Tri-reforming modification

processes can be considered as a transition process from traditional processes to alternative methods.

Keywords:

Methanol, methan reforming, carbon dioxid, environment, tri-reformation.

Paper Code: ogpc2022-00830208

Synthesis of PAN/GO Membrane for Shrimp Pond Wastewater
Treatment in a Bioreactor via Persian Gulf Microalgae Dunaliella Salina

Mahsa Shiri 1, Seyed Abollatif Hashemifard 1,%, Gholamreza Abdi 2
Sustainable Membrane Technology Research Group (SMTRG), Faculty of Petroleum, Gas and Petrochemical Engineering (FPGPE), Persian Gulf University (PGU), Bushehr, Iran.

Department of Biotechnology, Persian Gulf Research Institute, Persian Gulf University, Bushehr, Iran.

Abstract

In this work, a membrane bioreactor with hollow fiber PAN/GO nanocomposite was studied for the treatment of Persian Gulf shrimp pond wastewater. Dunaliella salina
has been used for better treatment and the formation of sludge mass in a shorter period of treatment in the MBR system. Additionally, GO nanoparticles were used in order
to improve the hydrophilicity of the membranes. To evaluate the treated wastewater, TP, TN, TSS, NTU, BOD, COD, EC were assessed. The addition of GO nanoparticles
caused to decrease the contact angle. Also, the removal percentage of COD and BOD was over 90% for membranes with graphene oxide nanoparticles. It can be concluded
that the use of Dunaliella salina microalgae and membrane with polymer PAN/GO in the MBR in process is a suitable method for wastewater treatment.

Keywords:
Wastewater, Shrimp, Persian Gulf; PAN, MBR, Graphen oxide, Dunaliella salina.

Paper Code: ogpc2022-02130210

Identification and Prioritization of Barriers to Establishment of Green
Supply Chain Management in South Pars Zone by Fuzzy AHP Method

Mohammad Jafari 1,%,Abbas Ghaedi Borazjani2 , Maliheh Safari 3
1. System planner and anallzer of the Pars Special Economic Energy Zone Organization (PSEEZ), Master of Industrial Engineering - Payame Noor of Tehran North Branch.
2. Superintendent of Statistics Center of Pars Special Economic Energy Zone Organization (PSEEZ), Ph.D. student of Azad University, NorthTehran branch.

3. Master of MBA-Tehran Science and Research University.

Abstract

Considering the importance of the South Pars zone in supplying the country’s energy supply and its export and consequently the implementation of the green supply
chain in the area to facilitate the above, this research identifies and prioritizes the barriers to its implementation.

This is a descriptive/analytical study. Initially, the library methodology of green supply chain management concepts was investigated and then ranked by hierarchical
priority of barriers to implementation in Pars Special Economic Energy Zone Organization.

Barriers were compared in five socio-economic, bureaucratic, psychological and technological segments, each of which had its own subdivisions, which were internally
evaluated and ranked. Among the existing barriers, the following were important: 1- Technological 2- Economic 3- Cultural-Social 4- Bureaucratic 5- Psychological.

Keywords:

Green supply chain management, South Pars Zone, Fuzzy AHP.
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Paper Code: ogpc2022-02270228

A Review on the Removal of the Pharmacetual Fluoxetine from
Aqueous Environments Using the Adsorption Process

Amin Alamdari 1%, Abbas Aghaeinejad-Mebodi 1
1. Urmia University, I"ufully q/'knginuur'ing, Departement Q/'(f/u’miru[ Engineering
Abstract

The presence of pharmacetual compounds in aquatic environments even in relatively low concentrations leads to environmental hazards. In this research,
different methods of fluoxetine removal from water environments, which include adsorption using commercial adsorbents, adsorption using biological
adsorbents, adsorption with the help of nanoparticles, are introduced. Also, the isotherms of adsorption and the presented mechanisms are expressed in
different ways. At the end, the summary and future perspectives for the removal of fluoxetine from aquatic environments are presented.

Keywords:

Fluoxetine, adsorption, pharmacetual, adsorption isotherms.

Paper Code: ogpc2022-02270229

Investigation of Operational Parameters in the Treatment of
Pharmaceutical Wastewater Using Advanced Oxidation Processes

Amin Alamdari 1, Abbas Aghaeinejad-Mebodi *1
Urmia University, Faculty of Engineering, Departement of Chemical Engineering

Abstract

In recent years, the concern about the presence of a wide range of medicinal substances in aquatic environments has increased. So far, various physical,
chemical and biological methods have been investigated to remove pharmaceutical residues from aquatic environments. Among the different treatment
options for pharmaceutical wastewater, ozonation and advanced oxidation processes (AOPs) have high efficiency in effectively destroying pharmaceutical
substances in wastewater. In this research, these methods have been used to treatment of pharmaceutical wastewater containing Fluoxetine. The
operational parameters studied in this research included pH, initial ozone concentration and radical scavenger effect.

Keywords:

Pharmaceutical wastewater, fluoxetine, treatment, advanced oxidation processes ozonation.

Paper Code: ogpc2022-01550250

Measuring Energy Efficiency in order to Improve Environmental Social
Responsibility

(With Emphasis on Knowledge-Based Economy Indicators)
Mohammadbagher Karamil

1. Masters Energy Economic at Persian Gulf Univercity of Bushehr.

Abstract

Energy is one of the main production inputs, and therefore attention to energy efficiency is necessary to achieve a higher level of growth. Considering
the energy crisis in the present period, which is one of the important and necessary challenges, especially in developing countries, including Iran, energy
optimal consumption plays an important role in the development of countries and improving the social responsibilities of the environment. Therefore,
the current research aims to measure energy efficiency in order to improve the social responsibility of the environment (with an emphasis on knowledge-
based economy indicators) in the provinces of Iran in the period of 1386-1394 using data envelope analysis (DEA) and Deap software. The average of
energy efficiency with consideration of the indicators of the knowledge-based economy shows that the provinces of Kohgiluyeh and Boyer Ahmad (1.00),
Ilam (0.99), and North Khorasan (0.99) are the most, and Qazvin (0.25), Sistan and Baluchistan (0.26) and Hormozgan (0.27) provinces have the lowest
average of energy efficiency for all factors.

Keywords:

Energy efliciency, environmental social responsibility, knowledge-based economy, DEA, Provinces of Iran.



Paper Code: ogpc2022-02420278

Risk Assessment of Explosion of LPG Pressure Vessel

Maryam Jokari 1, Marzieh Niroomand 1,* Saeed Hoseiny 1, 2
1. lamerd Higher Education Center, Shiraz University of Technology

2. Iran, Boushehr, Asalouyeh, Middle East Kimiaye Pars Co.

Abstract

The risk assessment of process equipment in oil and gas industries is of special importance because liquefied petroleum gas tanks are one of the most
important process equipment for liquefied gas storage. The most important application of risk assessment of liquefied petroleum gas tanks includes the
estimation of radiation intensity, heat radiations caused by possible fires, estimation of pressure increase due to the bursting of liquefied petroleum gas
tanks or the explosion of vapor cloud caused by material leakage in the environment. The considered scenarios include liquefied petroleum gas liquid
leakage and liquefied petroleum gas tank bursting. Risk and consequence assessment has been done for jet fire, sudden fire, pool fire and ball fire, and
risk assessment has also been done for explosion in open environment and BLEVE explosion for liquefied petroleum gas tank. If the criterion of safe
distance from liquefied petroleum gas tanks is considered, the risk is less than 6-10, i.e. 7-10. The safe distance from the fire jet for diameters of 25, 50
and 100 mm is 55, 100 and 190 meters, respectively.

Keywords:

Risk assessment, liquefied petroleum gas tanks, steam cloud explosion, phast software
BLEVE explosion, safe distance.

Paper Code: ogpc2022-02440279

Preparation of in Situ Forming Wound Dressing Hydrogels Based on
Chemically Modified Tragacanth Gum

Fateme Tavakolil, Sara Janghorban Lariche2, Moslem Tavakol2,*
1. Faculty of Medical Engineering, Islamic Azad University, Yazd Branch, Yazd, Iran

2. Department of Chemical and Polymer Engineering, Yazd University, Yazd, Iran

Abstract

In this study, in situ forming wound dressing hydrogels based on GT, was prepared via mixing the tyramine functionalized tragacanth (TA-GT) solution
with horse radish peroxidase (HRP) and hydrogen peroxide solutions. Hydrogels properties was investigated by gelation time, morphology, swelling,
Moisture retention capability, antibacterial activity and cell viability analysis. Gelation time of the hydrogels varied between 30-120 s. Equilibrium
swelling degree of the hydrogels decreased from 25 to 15 with increasing of hydrogen peroxide concentration. In Moisture retention capability analysis,
the hydrogels lost 40 and 70% of its initial weight after 6 and 24 h incubation at 37 °C. Prepared hydrogels at morethan 10 mM Hydrogen peroxide
concentrations, showed good antibacterial activit against both gram negative and gram positive bacteria. The cell viability of fibroblast cells exposed for
48 h to the hydrogels prepared at 5 and 25 mM hydrogen peroxide concentration was 96 and 67% respectively.

Keywords:

In situ forming hydrogel, wound dressing, Tragacanth gum, Horseradish peroxidase, hydrogen peroxide.

Paper Code: ogpc2022-02540292

Investigation on Oil Pollution of Soils Caused by Gas Condensate
Leakage in Asalouyeh

Homira Agah*1, Neda Sheijoonil, Ramin Shadil, Avida Agah2
1. Iranian National Institute for Oceanography and Atmospheric Sciences

2. Islamic Azad University of West Tehran, Faculty of Environment.

Abstract

In this study, the concentration of total oil pollution (TPH) remaining in the sediments of Asaluyeh (Khozi city of Fars province), which was polluted
in the fall of 2021 due to gas condensate leakage, was investigated. After the accident, aeration and mixing of soil from depth to surface and also due to
rain, washing of pollution from surface to deep of soils occurred. Five months after performing these operations, the TPH level of the soil was checked.
The results showed that the concentration of soil pollution in the study area (356.5 ug/g) was in the lower ranges of the moderate pollution level.

Keywords:

Oil accidents, oil spills, gas condensate, total petroleum compounds (TPH).
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Paper Code: ogpc2022-00520314

Investigating the Risks of Noise Pollution in A Petrochemical Site and
Its Impact on the People’s Health

Ghafour Nourianl, Fatemeh Sanjabil, Parnian Ghanbarizadeh2, Rahim Karami*3
1. Ayman Sahel Asa Engineering Company, Bushehr, Iran.
2. Department of Chemical Engineering, Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran.
3. Oil and Gas Research Center (OGRC), Persian Gulf University, Bushehr, Iran.

Abstract

Considering the high importance of occupational hazards on workers’ performance, this study deals with the measurement of sound pressure level and
individual sound dosimetry in a petrochemical industry company in Iran. By accurately measuring and evaluating harmful work factors, organizations
can prevent workplace injuries. The sound pressure level inside the building was measured point by point and in industrial areas by stationing. The sound
of offices was evaluated as 100% favorable. In measuring the sound of the area, 21% of the stations were evaluated as unfavorable and 79% as favorable.
The daily sound dosimetry results showed that 70% of the stations were unfavorable and 30% were favorable.

Keywords:

Risk assessment, health hazards, workplace safety, occupational accident, high risk industrial.

Paper Code: ogpc2022-02520303

A Quantitative Estimation of Water Produced by Air Conditioners in
Bushehr City

A. Hoorestl, A. Jamekhorshid1*
1. Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran.
Abstract

Air conditioners produce water when they are on, and its amount depends on some parameters such as air humidity. In this paper, the amount of water
produced in Bushehr city is estimated using meteorological data such as dew point temperature, ambient temperature, and pressure. The developed
model was matched with the available experimental data for Bandar Abbas city. The results indicated that the average amount of water produced in each
residential building is 49.9 liters per day. The most important use of this water is for washing and even in industry as a potential source of very soft water.

Keywords:

Condensation, AWVP, relative humidity, air conditioner, water, Bushehr.



Paper Code: ogpc2022-00880054

A Review on the Influence of POSS Nanoparticles on Rheological
Properties of Polymeric Composites

Abolfazl Moeinl, Abbas Kebritchil*

Chemical Engineering Department, Imam Hossein (:umrprw/u'n.sil‘u University, Tehran, Iran.

Abstract

Improving the rheological properties and processability of polymers has always been the focus of researchers. In recent years, nanometer fillers have
replaced common fillers due to their unique properties. Polyhedral oligomeric silsicoxanes (POSS) are unique nanoscale compounds that play a very
important role in nanotechnology and materials science. POSS nanoparticles can change the rheological properties of the polymer. Depending on the
type of POSS pendant groups, this change can decrease or increase the viscosity of the system. The wide versatility of POSS has led to its use as an
effective flow modifier for polymer composites. In this study, we discuss the effect of various types of POSS nanoparticles with different pendant groups
on the rheological properties and processability of polymers.

Keywords:
Nanoparticles, POSS, rheology, processability.

Paper Code: ogpc2022-00970111

Determination of Hexavalent Chromium Ion Adsorption Isotherms on
Functionalized Magnetic Nano Adsorbent

Iman Khonshal
1. Department of chemical engineering, Islamic Azad University, Shiraz branch, Iran

Abstract

In this research, a new functionalized magnetic nanoparticle was synthesized in order to remove the hexavalent chromium ion from the wastewater
sample. This new adsorbent is synthesized from the binding of dimethylacrylamide and allylamine polymers on the surface of magnetic nanoparticles
through the intermediate of tri mercapto trimethoxysilane. Fourier transform infrared spectrometer, elemental analysis, scanning electron microscope,
and transmission electron microscope were used to determine the characteristics of functionalized absorbent. The optimal pH value for chromium ion
absorption was determined to be 4 and the maximum absorption capacity was 38.61 mg/g for the adsorbent. Adsorption isotherms such as Langmuir,
Freundlich and Redlich-Peterson were modeled. According to the value of g in Redlich-Peterson, which is equal to 0.98, Langmuir isotherm is the best
absorption model.

Keywords:

Magnetic nano adsorbent, chromium, adsorption isotherm.

Paper Code: ogpc2022-01680125

Study of the application of nanotechnology in the process of receiving
solar energy

Forouzan Farrokhianl

1. Assistant Professor, Department of Environment, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran.

Abstract

One of the great challenges of the 21st century is the serious problems associated with the production and use of energy from fossil fuels. In two thirds
of the area of Iran, there are more than 300 sunny days a year. The intensity of solar radiation is on average 4.5 to 5.5 kWh. This intensity shows that Iran
has a high potential for receiving solar energy. Nanotechnology increases solar energy efficiency and reduces dependence on energy from fossil fuels. The
purpose of this study is to study the application of nanotechnology in receiving solar energy. In order to conduct research, several articles were studied.
The review study included theoretical and experimental studies related to the purpose of this study. This study showed that nanotechnology can play an
important role in improving energy conversion efficiency, material use efficiency, cost savings, reducing implications in product life cycle etc. Finally,
more research is proposed to investigate the performance of nanotechnology in improving the solar energy industry, as well as the environmental impact
of nanotechnology and nanoparticles.

Keywords:

Nonotechnology, solar energy, solar cells, environment.
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Paper Code: ogpc2022-01750138

Study of Different Arrangement of Magnetic Field on Forced
Convection Heat Transfer of Water-Copper Magnetic Nanofluid inside
the Heated Tube

Mehdi Sedighi 1, Hamid Reza Ameri 2,*
1. Associate Professor, Department of Chemical Engineering, University of Qom, Iran

2. Department of Mechanical Engineering, University of Qom, Iran

Abstract

This article is a numerical study to evaluate the hydrothermal performance of water-copper magnetic nanofluid inside a heated horizontal tube in the
presence of different magnetic field arrangements. The magnetic field is created by six pairs of permanent magnets with different arrangements. This
research showed that the application of a magnetic field in environments without porous material has a greater effect on increasing the heat transfer of
nanofluid because the porous environment faces the flow with speed limitations and generally on a larger scale this result It can be concluded that the
use of different magnetic field arrangements to increase efficiency in heat transfer does not cause significant changes.

Keywords:

Magnetic hydrodynamics, nanofluid, Hartmann, heat transfer, porous media.

Paper Code: ogpc2022-01860181

Experimental Study on Effect of Stability of Graphene Nanofluids on
Convective and Overall Heat Transfer Coefhcients

Mehrdad zolfalizadeh 1, Saeed zeinali heris 1*, Mousa Mohammadpourfard 1, Mohammad Marfavi 2
1. Faculty of Chemical and Petroleum Engineering, University of Tabriz, Tabriz, Iran.

2. Abadan Oil Refining Company, Abadan, Iran.

Abstract

This research, presents the results of an experimental study on the effect of nanofluid stability by controlling the concentration of nanoparticles and
surfactant on heat transfer coefficients. The water based nanofluids of graphene prepared at concentrations of 0.01 to 0.1 wt%. A shell and tube heat
exchanger has been used to investigation the heat transfer coefficients. By studying the optimal concentration of nanoparticles dispersed in the base
fluid, it was concluded that low and high concentration of nanoparticles and surfactants can affect the heat transfer coefficients. By using an appropriate
of nanoparticle concentration and surfactant, the convective and overall heat transfer coeflicient has improved by 22.47% than the base fluid at highest
concentrations.

Keywords:

Nanofluid, nanoparticle, graphene, heat transfer coefficient, overall heat transfer coefficient.

Paper Code: ogpc2022-01860182

Experimental Investigation of Convective Heat Transfer using Graphene/
water Nanofluid under Laminar Flow in Shell and Tube Heat Exchanger

Mehrdad zolfalizadeh 1, Saeed zeinali heris 1*, Mousa Mohammadpourfard 1, Mohammad Marfavi 2
1. Faculty of Chemical and Petroleum Engineering, University of Tabriz, Tabriz, Iran.

2. Abadan Oil Refining Company, Abadan, Iran.

Abstract

Shell and tube heat exchangers are one of the most widely used heat exchangers in refinery industries, petrochemical industries, power plants and
steam plants. Water is the most common heat transfer fluid that used in heat exhchangers. Nowadays, by nanotechnological advancements in chemical
engineering, nanofluids have attracted much attention of researchers due to its enhanced physical characteristics such as high thermal conductivity
instead of water. In this research, Graphene/water nanofluid with different concentration of 0.01, 0.03 and 0.06 wt% was used to investigate the heat
transfer properties in comparison with distilled water as base fluid. Results showed that the Nusselt number, convective heat transfer coefficient, heat
transfer rate, pressure drop and thermal efficiency of nanofluid have improved than base fluid. For example, the thermal efficiency of Graphene/water
nanofluid improved by 8.88% compared to distilled water.

Keywords:

Heat transfer, nanoparticle, nanofluid, shell and tube heat exchanger.



Paper Code: ogpc2022- 01010199

Applying RE/NB/KNN Classification Techniques on Thermal and
Mechanical Properties of Different PMMA/nano-silica

Alireza Barforoushanl

Department of Chemical Engineering, Shiraz Branch, Islamic Azad University, Shiraz, Iran

Abstract

Different compositions of bone cement having various amounts of solid and liquid phase with nano-silica as a filler are provided. After mixing for
30 seconds, the compositions are injected into 2.5 ml plastic syringes. After that, the syringes are placed in an oven at 37°C for 24 hours. Impact and
compressive strengths are also attained. All the outcomes are examined by Random Forest (RF), K- Nearest Neighbor (KNN) and Naive Bayes (NB)
classification techniques and it is seen that the specimens which are categorized according to their features are devided into two collections of with filler
and without filler.

Keywords:

Machine learning, nano-composite, thermal analysis, mechanical properties.

Paper Code: ogpc2022- 00830209

Synthesis and Study of Pebax1657 / GO and Silica NPs/PEI Thin Film
Nano-Composite Membranes for Gas Dehydration

Alireza valagohar 1, S. A. Hashemifard 1, *, A. Khosravi 1
1. Sustainable Membrane Technology Research Group (SMTRG), Faculty of Petroleum, Gas and Petrochemical Engineering (FPGPE), Persian
Gulf University (PGU), Bushehr, Iran.

Abstract

In this work, Pebax® 1657 polymer in combination with GO-SiO2 nanoparticles was studied in a thin layer nanocomposite membrane on PEI substrate
for N2 dehydration. The nanoparticles varied from 0%, 0.5%, 1%, and it is done by dip coting method on the porous substrate PEI. FTIR, CA, and
AFM was used to characterize the membranes. The contact angle decreased from 77 to 19° showing a highly hydrophilic surface. The efficiency of the
membranes improved by nanoparticles at a pressure of 2 to 6 barg. By adding 0.5wt.% GO plus 0.5wt.% SiO2 nanoparticles, water permeance and
selectivity increased. The permeance of water vapor and N2 for the membrane MP 0.5-0.5 at 2 to 6 barg at 70% relative relative humidity reached from
158 and 0. 23 GPU to 969 and 31 GPU, respectively. The selectivity for membrane MP0.5-0.5 at 2 to 6 barg and 70% humidity increased by approximately
4-8 times.

Keywords:

Gas Dehydration, thin film nano-composite membrane, nanoparticles, selectivity.

Paper Code: ogpc2022-02110215

Determination of Diffusion Coeflicient of CO2 Gas in Nanofluids:
Modeling Study

Peymaneh Dehghan 1, Hamed Mohammaddoost 2, Ahmad Azari *1
1Department of Chemical Engineering, Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran.

2Department of Chemical Engineering, Shiraz Branch, Islamic Azad University, Shiraz, Iran.

Abstract

A three-dimensional model was investigated for the measurement of mass diffusivity of CO2 in pure water and different nanofluids including silicon
oxide, aluminum oxide, and titanium oxide with concentrations of 0.05, 0.1, and 0.2 wt%.. Different parameters such as temperature and the weight
percentage of nanoparticles on CO2 diffusivity were investigated in COMSOL software and CO2 diffusivity was compared with experimental results.
The modeling results reported that water was saturated with gas at 36,000 seconds, and the highest amount of absorbed gas occurred at 0.32 m and the
results were validated with experimental data.

Keywords:
CO2 diffusivity; Nanofluid; DLS analysis; COMSOL software.
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Paper Code: ogpc2022-02200227

Investigation of the Effect of Hydrophobic Nanoparticles on Polymeric
Membrane Wettability

Naghmeh Raeiszadeh, Arash Khosravil.*,Seyed Abdollatif Hashemifard
1. Sustainable Membrane Technology Research Group (SMTRG), Faculty of Petroleum, Gas and Petrochemical Engineering (FPGPE), Persian Gulf University (PGU),

Bushehr, Iran.

Abstract

In this research, in order to increase the hydrophobicity of the pure PVDF membrane, the modification of the membrane surface using PDMS
polymer solution containing POSS nanoparticles has been discussed. POSS nanoparticle was added to the surface coating polymer solution
containing PDMS at the concentration of 1% by weight. The hollow fiber membrane was synthesized by the phase inversion process and the
effect of the amount of PDMS polymer solution containing POSS nanoparticles on the hydrophobicity and topology of the fabricated membranes
were investigated using the immersion coating method. Contact angle measurement test and AFM have been used to evaluate the manufactured
membranes. The obtained results indicate that the modification of the surface of the pure membrane has led to an increase in the hydrophobicity of
the membrane by increasing the contact angle from 77.3° to 97.4° and creating a subsurface of 14.2 nm for the membrane containing 1% by weight
of POSS.

Keywords:
Wetting, POSS nanoparticle, hydrophobicity, cantact Angle.

Paper Code: ogpc2022- 00780251

Investigation of Cooling Range and Tower Characteristics Using
Nanofluids with Computational Fluid Dynamics

Mehdi Pouraman Hir 1, Alireza Miroliaei 1,*
1. Department of Chemical Engineering, University of Mohaghegh Ardabili, Ardabil, Iran

Abstract

In this article, a comparison between water fluid and water-based nanoporous graphene nanofluids on the thermal performance of a mechanical wet
cooling tower with counterflow arrangement is made using computational fluid dynamics. The effects of temperature and concentrations of nanoparticles
and water/air flow ratio on the cooling range and characteristics of the tower are shown. The results showed that by using nanofluids, the cooling range
and characteristics of the tower increase compared to water. Because with the distribution of nanoparticles in water, the thermophysical properties of
the base fluid are improved and the surface area for heat transfer increases compared to pure water, which causes the temperature difference between
different layers of the fluid to decrease, and as a result, heat transfer is performed better.

Keywords:

Cooling tower, simulation, nanofluid, graphene, computational fluid dynamics.

Paper Code: ogpc2022-02350253

Experimental Investigation of a Plate Heat Exchanger Performance
Using Functionalized MWCNT/water Nanofluid

Isa Abbasi 1, Saeed Zeinali Heris 1 , Mousa Mohammadpourfard 1
1. Faculty of Chemical and Petroleum Engineering, Tabriz University, Tabriz, Iran

Abstract

Heat exchangers have been widely used for efficient heat transfer from one medium to another. Nanofluids can afford excellent thermal performance in heat
exchangers. The influences of nanofluid utilization as the working fluid in a plate heat exchanger was experimentally analyzed in this study. In order to show
off the improvement in heat transfer, the experiments were performed by using distillated water and Carboxyle multi-walled carbon nanotube/distillated water
nanofluid. The nanofluid was prepared at the rate of 0.03 % to 0.06% as weighted. A surface-active agent, Gum Arabic, was also doped into the mixture to
prevent the sedimentation and flocculation of the nanoparticles inside the solution. The results indicate that heat transfer coefficient in plate heat exchanger can
be improved using nanofluid as the working fluid in place of distillated water. The maximum improvement in Convective heat transfer coefficient was obtained
as 40.1 % in experimental study. Also, the increment of particle weight fraction of nanofluids enhanced the pressure drop insignificantly.

Keywords:

Plate heat exchanger, heat transfer performance, nanofluid, pressure drop, experimental analysis.



Paper Code: ogpc2022-02400264

Prepration of Hollow Fiber Membrance Contactor and Modifing by
SiO2 Nanoparticle for Gas Dehumidification

Ali Khosravi 1, Seyed Abdollatif Hashemi Fard 2,*, Arash Khosravi2
1. Master of Scinece student of Persian Gulf University.

2. Sustainable Membrane Technology Research Group (SMTRG), Faculty of Petroleum, Gas and Petrochemical Engineering (FPGPE), Persian Gulf University (PGU).

Abstract

In this research, hollow fiber membrane contactor (PSF) was synthesized by phase separation method. Hydrophobic silica SiO2 nanoparticles were used
to modify the surface properties of the membranes. Also, diethylene glycol (DEG) was used as liquid absorbent. The structure and performance of pure
and modified membrane contactor with different percentages of nanoparticles were investigated by SEM, gas permeability, contact angle and liquid entry
pressure tests. Also, in a gas-liquid membrane contacting system, pure and modified membranes were used to dehumidify the gas flow. They reported
a positive trend in the performance of the membranes with the increase in the percentage of nanoparticles. With the increase in the percentage of
nanoparticles, the contact angle increased from 72 to 130 degrees and the liquid inlet pressure increased up to 10 bar. Also, in the dehumidification test,
the moisture absorption flux finally reported its highest value with the increase in the percentage of nanoparticles in the M-4 membrane.

Keywords:

Gas dehumidification. hollow fiber, membrane contactor. silica nanoparticle.

Paper Code: ogpc2022-01330269

Investigating of Wastewater Treatment by Using of Synthesized Zinc
Titanium Oxide Nanoparticles

E. Ghanbaryl,*, A. Sadeghil

1. Department of Chemistry, Mahabad Branch, Islamic Azad University, Mahabad, Iran.

Abstract

In this study, ZnTiO3 nanoparticles were successfully prepared by sol-gel method. For preparation of these nanoparticles, zinc acetate and tetra-n-butyl
orthotitanate were used as the sources of zinc and titanium, respectively. Stearic acid was used as the complexing agent. Infrared (FT-IR) spectroscopy,
X-ray diffraction (XRD), and scanning electron microscopy (SEM) were used for characterization, phase detection, and determination of the size and
morphology of the particles, respectively. The size of the synthesized zinc titanium oxide nanoparticles was obtained approximately between 37-56 nm.
To investigate the efficiency of the synthesized nanoparticles in removal of pollutants, Tartrazine was used as the model pollutant. To obtain the optimum
condition, the effects of concentration, pH, time, and the amount of ZnTiO3 adsorbent were investigated. Studies showed that ZnTiO3 nanoparticles
demonstrated good efficiency in removal of Tartrazine green.

Keywords:

Nanoparticle, removal, ZnTiO3, sol-gel, Tartrazine.

Paper Code: ogpc2022-01330274

Using artificial neural network for modeling of photocatalytic activity of
Silver doped titanium dioxide nanoparticles on removal of malachite green

F Ghanbaryl,*, A. Sadeghi 2,*
1. Department of Applied Chemistry, Faculty of Chemistry, Mahabad Branch, Islamic Azad university, Mahabad, Islamic Republic of Iran.

2. Department of Applied Chemistry, Faculty of Chemistry, Mahabad Branch, Islamic Azad university, Mahabad, Islamic Republic of Iran.

Abstract

This paper presents a study on the preparation method for Ag-TiO2 nano particles. Photodeposition of silver on TiO2 nanoparticles was carried out by
adding a desired volume of aqueous AgNO3. Ag-deposited TiO2 catalyst was characterised by XRD, TEM, SEM. The Ag-TiO2 catalyst was evaluated
for their photocatalytic activity towards the degradation of Malachite green (MG) under UV irradiation. An artificial neural networks (ANN) model
was developed to predict the performance of degradation efficiency by Ag-TiO2/UV process based on experimental data obtained in a laboratory batch
reactor. A comparison between the predicted results of the designed ANN model and experimental data was also conducted. The model can describe the
color removal percent under different conditions.

Keywords:
Nanoparticle, Ag-TiO2, Malachite green, Neural network modeling.
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Paper Code: ogpc2022-02530290

Activation of Persulfate by Nickel Ferrite Nanoparticles for Effective
Degradation of Tetracycline Antibiotic

Neda Moradi 1, Hossein Nikmanesh 1, Mahmood Niad 1,*

1. Faculty of Nano and Bio Science and Technology, Persian Gulf University, Bushehr, Iran.

Abstract

In this research, nickel ferrite nanoparticles were synthesized using sol-gel method. Structural and magnetic properties of nanoparticles were studied by
XRD, FTIR, VSM analyses. The degradation rate of tetracycline antibiotic (TC) from different aqueous solutions containing persulfate, persulfate along
with nanoparticles and nickel ferrite nanoparticles was measured under the same conditions by UV-Vis. With the help of potassium persulfate (KPS),
only 92.5% of TC was degraded after 120 minutes, which shows that KPS has a limited ability to destroy TC, but when nickel ferrite is added to KPS,
the degradation of TC is significantly increases, so that 67.02% of TC was destroyed after 120 minutes. Also, in optimal conditions (concentration of 80
mg per liter, pH=2, concentration of 10 mM of potassium persulfate, concentration of 1.6 grams per liter of nickel ferrite and temperature of 40 degrees
Celsius) we reached 90.42% of tetracycline degradation in the first 20 minutes. The degradation efficiency of TC decreases from 96.23% to 88.88% after
4 consecutive cycles, it is possible that the nanoparticles may absorb some intermediate products and cause a decrease in the degradation efficiency, but
its reusability is possible.

Keywords:

Nickel ferrite nanoparticles; activation of persulfate; degradation of tetracycline.

Paper Code: ogpc2022-02590305

Bioabsorption of Lead by Magnetic Nanoparticles Prepared from
Chaetomorpha Algae Extract

Hadi Shahbandar 1, Mahmood Niad 1, Leila Maftoon Azad 1, *

1. Faculty of Nano and Bio Science and Technology, Persian Gulf University, Bushehr.

Abstract

In this study, nanocellulose extracted from Chaetomorpha algae (nanocellulose-Fe304) was used to prepare magnetic nanoparticles and magnetic
adsorbent was used to remove lead (IT) heavy metal ions. Biosorption of lead (II) ions was investigated according to pH, metal concentration, temperature,
adsorbent value and contact time for nanocellulose-Fe304. In the theoretical part, the interaction between lead ions and functional groups in the cell
wall of Chaetomorpha algae at the molecular level was investigated by DFT calculations. It was shown that the interaction was physical, spontaneous
and exothermic.

Keywords:

Biosorption, chaetomorpha biomass, magnetic nanoparticles.

Paper Code: ogpc2022-02530316

Simultaneous Substitution of Chromium and Zinc Cations in the
Structure of Nickel Ferrite Nanoparticles and Investigation of Their
Structural, Absorption and Magnetic Properties

Nahid Alavl, Hosein Nikmanesh1l, Mahmood Niadl, *

1 Faculty of Nano and Bio Science and Technology, Persian Gulf University, Bushehr, Iran.

Abstract

The effect of chromium-zinc injection on structural, morphological, cationic and magnetic properties of Co 1-x Zn x Fe 2-x Cr x O 4 in which x =
0.0, 0.5, 0.75 and 1 was investigated. X-ray diffraction analysis (XRD) proved the single-phase nanocrystalline ferrite samples using Ritold’s filtering
technique. The network index @’ increases with increasing chromium-zinc concentration. Cation distribution was inferred from XRD intensity analysis
as well as magnetic properties. Magnetic measurements showed that both coercion (HC) and saturated magnetism (MS) were generally decreased by
increasing chromium-zinc substitution. These magnetic behaviors can be explained by the distribution of cations and the increase in crystal size.

Keywords:

Magnetic properties, chromium-zinc substitution, nickel ferrite, cation distribution.



Paper Code: ogpc2022-02530318

Investigation of Biosorption of Zinc by Chaetomorpha Biomass
Modified by Magnetic Nanoparticles

Faezeh Zafari 1, Mahmood Niad 1, *

1. Faculty of Nano and Bio Science and Technology, Persian Gulf University, Bushehr.

Abstract

Biosorption of zinc ion was investigated by chaetomorpha algae modified by magnetic iron nanoparticles. The variation of metal uptake as a function of
pH, initial concentration of zinc ion, temperature and contact time were studied.

The design of the experiments was done to predict the adsorption process relative to three effective parameters, i.e., pH, temperature and contact time,
in the box-Behnken model. Finally, the mathematical relationship obtained for the prediction of zinc (II) uptake by optimized chaetomorpha algae with
iron magnetic nanoparticles.

Keywords:

Biosorption, chaetomorpha biomass, magnetic nanoparticles.
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Paper Code: ogpc2022-00820039

Characterization of Multimodal Polyethylene Resin

H. Bazgirl *, A. Sepahil, SH. Hosseinil, K. Afzalil, S. Houshmandmoayedl, E. Nikzinatl, R. Rashedil

1. Research and Development Center, Jam Petrochemical Company, Bushehr, Iran.

Abstract

In this study, we applied multimodal polymerization in the slurry phase to synthesize polyethylene resin with improved properties than bimodal and
commercial samples. Synthesized resins characterized by various methods involve melt flow index (MFI), flow rate ratio (FRR), differential scanning
calorimetry (DSC), Stain hardening mudolous (SHM), and Rheometeric Mechanical Spectrometer (RMS). The result shows that the multimodal sample
has better processability, sagging resistance, and slow crack growth by comparing rheological behavior and SHM to bimodal and commercial samples.

Keywords:
Polyethylene, Ziegler Natta, slurry, rheology.

Paper Code: ogpc2022-00940044

Replacing DSO with DMDS in Ethane Steam Cracking and
Investigating its Effect on Coke Deposition and CO Production

Somayeh Mohebi 1,2, ¥, Akbar Bolhasanil,2, Shahin Hosseinil, Soroush Karamianl,2, Ali Darvishil,2, Faraz khanbloukl,3
1. Research and Development Center, Jam Petrochemical Company, Pars Special Economic Energy Zone, Iran.
2. Department of Chemical Engineering, Shiraz University, Shiraz, Iran.

3. Chemistry and Chemical Engineering Research Center of Iran (CCERCI), Tehran, Iran.

Abstract

Disulfide oil (DSO) is a by-product of refineries obtained by removing mercaptans from hydrocarbon compounds and has many adverse environmental
effects. In this paper, we try to replace this base sulfide compound with the valuable DMDS, which is used in cracking furnaces for olefin production
as a coke and CO inhibitor and evaluate the refining of this material to extract beneficial sulfide compounds such as DMDS in it. After extracting
DMDS, it can be used directly in steam cracking of hydrocarbons. DEDS and MEDS are significant components of DSO and cannot reduce coke
formation as much as DMDS due to their different decomposition temperature compared to DMDS. Also, each of them releases various free radicals
after decomposition. Therefore, refining DSO and separating the DMDS from it, which is more valuable than other compounds, could make a suitable
source of inhibitor for the olefin plants.

Keywords:

Steam cracking, olefin production, coke reduction, disulfide oil, DMDS.

Paper Code: ogpc2022-00960045

Microscopic Modeling of Mass Transfer in LLE Systems Using
VOF Approach: The Surface Tension Effects on Mass Transfer and
Hydrodynamics

Sepideh roshdi 1%, Khadijeh Hooshyari 2
1. Chemical Engineering Department, I-ufu///\' Q/'['Hgim'u'mg, Urmia University, Urmia, Iran.

2. Department of Applied Chemistry, Faculty of Chemistry, Urmia University, Urmia, Iran.

Abstract

Liquid-liquid extraction (LLE) is one of the main separation processes which has many applications in different industries. Among different influencing
parameters on LLE performance, the surface tension effect (ST) has been investigated in the present study which has not been considered before. The
mass transfer of a single drop has been simulated using the VOF approach with a single-field mass transfer model. Due to the large computational time,
the moving reference approach has been supplemented with computational code in parallel processing mode. The results showed that with the reduction
of ST while the other parameters are kept constant, the regime change from spherical to oscillating occurs, the velocity decreases and with an additional
reduction of ST the droplet breakage happens. Despite a considerable reduction in terminal velocity, the reduction in mass transfer rate has not been
observed due to interfacial area increase which enhances mass transfer while velocity reduction negatively disturbs that.

Keywords:

VOF, mass transfer, LLE, surface tension.
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CFD Simulation of Biogas Production Bioreactor

Aboozar layghizadeh 1, Mojtaba Kanvisi 1, *
1. Department of Chemical Engineering, Faculty of Engineering, Qochan University of Technology, Razavi Khorasan, Iran.

I1*. Department of Chemical Engineering, Faculty of Engineering, Qochan University of Technology, Razavi Khorasan, Iran.

ABSTRACT

In this work, a biogas production bioreactor on a laboratory scale was simulated. By studying the previous works, a suitable mechanism for simulation
was presented. The dimensions of the bioreactor were extracted from the experimental work and the hydraulic retention time (HRT) of the materials
inside the bioreactor is 25 days. The results obtained from the simulation were validated and compared and showed a favorable result. It was investigated
to understand the reaction of concentration changes. The simulation was done in 3D space of Comsol.

Keywords:

Bioreactor, biogas hydraulic, residence time, comsol
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Investigation of Effective Parameters on Gas Sweetening Process with
MDEA-PZ Solvent Using Plackett-Burman Approach

Sepideh Roshdil*, Amir Bairamil, Isa Abbasil

1. Chemical Engineering Department, Faculty of Engineering, Urmia University, Urmia, Iran.

Abstract

Gas sweetening is a process in which acid gases including hydrogen sulfide (H2S) and carbon dioxide (CO2) are removed by a solution of water and
amines. This process has gained widespread interest in reducing CO2 emissions to the atmosphere and removing acid gases to prevent corrosion issues
in petrochemical down stream processes.

In the present work, the effective parameters of the gas sweetening process have been analyzed using the Plackett-Burman design (PBD) with MDEA-PZ
solvent. To do so, nine effective parameters including CO2/H2S in feed, feed temperature and pressure, tray number and pressure of absorber column,
lean Amin temperature, and MDEA/PZ concentrations in solvent have been examined with numerical experiments. Results of the present study showed
that the most effective parameters in CO2 are the number of absorber trays, PZ concentration, and feed pressure. The number of trays and MDEA
concentration are the most effective parameters in H2S recovery. Feed and Lean Amin temperatures are the most effective parameters in plant energy
consumption.

Keywords:
Gas sweetening, MDEA, PZ, Plackett-Burman.

Paper Code: ogpc2022-01040051

Simulation and Optimization of CO2 Removal in Ethane Refining Plant
Based on Aspen HYSYS and Box-Behnken Design Method

Ahmad Panjehshahinl, 2,%, Farzad Bastan 1, 2 , Mahdi Zamani 1
1. Kangan Petro-Refining Complex, Asaluyeh, Iran.

2. Department of Chemical and Petroleum Engineering, Sharif University of Technology, Tehran, Iran.

Abstract

The CO2 removal process in the ethane refining plant is simulated using ASPEN HYSYS software. The simulation is validated by industrial data of
Kangan Petro Refining Co (KPRC). In addition, the Box-Behnken design method is conducted to optimize the CO2 removal from ethane using activated
methyldiethanolamine (aMDEA). The operating parameters, including absorption temperature, absorption pressure, aMDEA concentration and aMDEA
flow rate are investigated as independent parameters. Analyzing absorption temperature demonstrates that increasing temperature from 48°C to 72°C
causes a decrease in CO2 absorption performance. aMDEA concentration and flow rate have less effect on the performance of CO2 absorption at lower
temperatures, while at higher temperatures (above 66°C), increasing aMDEA concentration and flow rate increase the CO2 absorption performance
significantly. The absorption pressure has fewer effects on this process. In addition, an optimization study using desired function methodology is
performed and the optimal operating conditions to minimize CO2 mass fraction in ethane product are determined.

Keywords:
CO2 removal, Absorption, a-MDEA, Aspen HYSIS simulation, Box-Behnken design method, design expert.
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Paper Code: ogpc2022-01080053

A study on the Influence of HTPB Microstructural Parameters on the
Combustion Behavior of Composite Solid Propellants

Ali Chanaanil*, Yasin Kaykhal

1. Chemical Engineering Department, Imam Hossein (:(7/71]7I'L'/1L'II>/1‘L’ University, Tehran, Iran.

Abstract

Many studies have been conducted to understand the effect of microstructure on mechanical properties but in the existing literature, surprisingly little
attention has been paid to understanding the influence of polymer binders on combustion phenomena. The chemical properties of polymer binders
ultimately determine the energy and ballistic behavior of the propellant. This study includes an overview of the effect of various microstructural
parameters of binders such as end groups, molecular weight and concentration of cis, trans and vinyl microstructures on propellant combustion
properties. The results showed that by increasing the content of cis and trans in the backbone of the prepolymer chain, the stability and decomposition
temperature of the composite solid propellant increases. Also, increasing the molecular weight of the binder reduces the effect of end groups on burning
rate.

Keywords:

HTPB, burning rate, microstructure combustion properties.

Paper Code: ogpc2022-00920055

The Conceptual Framework for the Investigation of Catalyst
Performance on Desulfurization in a Minirefinery

Amir h. Alavifar 1, Milad Hooshyar 2,* Kimia Zahabi3
1. CEO at Artinazmamehr Company.
2. Catalyst project manager and head of R&D dep. at Artinazmamehr Company.

3. R&D department at Artinazmamehr Company.

Abstract

Considering to the growth in the consumption rate of fossil fuels and hydrocarbons, controlling the outcome pollution of these fuels has become more
important compared to the past. Mercaptans and Hydrogen sulfides are typical compositions in hydrocarbons and are remarkably detected in the
south pars gas reservoirs. Therefore, Mercaptane treatment of LPG (C3, C4) and gas condensate (C5~C8) is considered in SPGC refineries and other
downstream plants. Merox and DMC are well-known processes for demercaptanization used in high-capacity petroleum plants based on wash treatment
with Caustic or amine or acid and regeneration of washing materials by a catalyst. The Catalyst with the composition of cobalt phthalocyanine acid can
accelerate the oxidation of mercaptans to disulfide oils. The development of this process for mini refineries is investigated to empower fuel treatment
capacity. Effective parameters in this method are specified for optimization of the process in mini refineries.

Keywords:

IVKAZ, mini refinery, demercaptanization, sulfur removal, mercaptan.

Paper Code: ogpc2022-01020059

Investigating of Carbon Dioxide Absorption Process Using Ammonia
Activated Tertiary Alkanolamine

Parvaneh Rasouli 1, Hamed Rashidi 1,*

Chemical Engineering Department, Kermanshah University of Technology, Kermanshah, Iran.

Abstract

Considering the slow reaction kinetics of tertiary alkanolamines with carbon dioxide, in this study, ammonia additive (NH3) has been used as a rate
promoter for CO2 absorption by triethanolamine (TEA) solvent. The experiments were performed in a T-shaped microchannel with a circular cross-
section. Effect of five independent variables including: temperature (20-40 °C), ammonia concentration (0-5 wt.%), triethanolamine concentration (10-
30 wt.%), gas flow rate (150-250 ml/min) and liquid flow rate (2-6 ml/min) on CO2 absorption efficiency (I) was investigated. The results showed that
in the ammonia concentration range of 0-4 wt.%, adding ammonia to TEA leads to an increase in CO2 absorption efficiency from 33.91% to 93.52%,
but in higher concentrations (4-5 wt.%), the adding ammonia is accompanied by a decrease in CO2 absorption efficiency.

Keywords:

CO2 absorption, Microcontactor, aqueous ammonia, Triethanolamine.
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Preparation of MgCl2-Supported Ziegler-Natta Catalyst for Ethylene
Polymerization

Seyed Mehdi Ghafelebashi 1, Fatemeh Shahsavari 1, Mahmoud Daneshgar 2, Farideh Azimfar 1,*
National Petrochemical Company, Petrochemical Research and Technology Company, Tehran, Iran.

National Petrochemical Company, Petrochemical Research and Technology Company, Arak, Iran.

Abstract

This article describes a highly properties of MgCl2-supported Ziegler-Natta catalyst using in ethylene polymerization. Catalyst immobilization was
performed on anhydrous MgCI2.The effect of initial preparation on final product was investigated. Scanning electron micrpscopy showed that the
catalyst particles exhibit an amorphous shape. In addition, polymerization of ethylene was carried out using the supported catalyst, triethylaluminium
as a cocatalyst in slurry phase. According to the obtained results, it was found the heterogeneous catalyst displayed high activity, high bulk density and
excellent hydrogen sensitivity. The polyethylene produced by the catalyst has a narrow particle size distribution with a low fine powder content which
competitive with traditional grades.

Keywords:
Ziegler Natta catalyst, polyethylene, MgCl2, polymerization, heterogeneous catalyst.

Paper Code: ogpc2022-00840061

Production of Petroleum Resins from Pyrolysis Gasoline Distillate
Using Cross-linked Polystyrene Supported Titanium Tetrachloride

Ali Rahmatpour1*, Ahmad Mirkanil, Soroush Karamian2, Razieh Dadvand2
1. Polymer Chemistry Research Laboratory, Faculty of Chemistry, Shahid Beheshti University, Tehran, Iran.

2. Research and Development Department, Jam Petrochemical Company, Assaluyeh, Iran.

Abstract

Immobilized titanium tetrachloride on the divinylbenzene-cross-linked polystyrene (DVB-PS), cross-linked polystyrene-TiCl4 coordination complex
(DVB-PS/TiCl4) as a reusable polymeric catalyst containing Lewis’s acid sites was shown to be an active heterogeneous catalyst for the solid cationic
initiation polymerization of the C5+ aliphatic/aromatic refinery feed streams without the need for traditional catalyst residue removal. The effects of
solvent, reactant concentration, catalyst amount, percent cross-linking, particle size, and temperature on the conversion were investigated. In addition,
the catalyst stability is also examined by performing reusability, leaching experiments and it was observed that the solid acid catalyst can be reused for
four times with no significant drop in its activity.

Keywords:

Hydrocarbon resin, heterogeneous catalyst, cationic polymerization, C5+ refinery feed stream, pyrolysis gasoline.

Paper Code: ogpc2022-01170066

Tailor Made of Polypropylene through Designing Package of Internal/
external Donor in Ziegler Natta Catalysts

Nona Ghasemi Hamedani 1*, Fatemeh Poorsank 1, Mehdi Ghafelebashi Zarand1
1. National Petrochemical Company-Research & Technology Co. (NPC-RT), Tehran, Iran.

Abstract

An insight into the effect of diether and succinate structures on both internal and external donor roles on the performance of MgCI2/ID/TiCl4 is
developed. Catalyst’s performance mainly including activity, hydrogen response and molecular weight distribution is explained through the coordination
nature of external donors and its correlation with the internal donor. This report offers the unique opportunity of studying the behavior of diether and
succinate on both internal and external donor roles and guides us in designing catalyst system according to the characteristics of desired polypropylene.

Keywords:

Polypropylene, molecular weight distribution, Ziegler-natta catalyst, internal/external donor.
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Paper Code: ogpc2022-00810072

Dehydration Bed Simulation for Parsian Gas Refinery to Predict CO2
and H2S Adsorption

Amir Afshardoost 1, Mohammad Ali Fanaei 1,*
1. Chemical Engineering Department, Faculty of Engineering, Ferdowsi
University of Mashhad, Mashhad, Iran.

Abstract

In this article, Aspen Adsorption software is used to simulate the dehydration bed at the Parsian Gas Refinery for the purpose of predicting CO2 and
H2S adsorption.

This simulation is needed for creating a model that can predict the adsorption behavior of CO2 and H2S.

As a result of the simulation, the results obtained for five key variables were checked and validated. It was found that the simulation results of four
variables, including the mole fractions of carbon dioxide and hydrogen sulfide in adsorption outlet gas, the mole fraction of hydrogen sulfide in
regeneration outlet gas, were fully in agreement with empirical data. However, the variable of carbon dioxide mole fraction in regeneration outlet gas did
not completely match empirical data, although this was acceptable.

Keywords:

Natural gas dehydration, CO2 and H2S adsorption, Aspen adsorption, molecular sieve, acid gases.

Paper Code: ogpc2022-01240075

Heat Integration of Distillation Columns with Thermal-coupling
Method for Separation of Ternary Mixture

Maryam Noori Keshtkar 1, Shohreh Ebrahimi 1, Taraneh Mostofian 1,*

1. M. Sc. student of Chemical Engineering, Sharif University of Technology.

Abstract

Despite distillation’s popularity in the industry, it is highly energy-intensive. Heat integration is therefore essential considering the recent energy
crisis. This paper presents thermal-coupling as an approach for separating the ternary mixture of n-pentane, n-hexane, and n-heptane. In this method,
the first column supplies vapor to the second column while its reboiler is removed. The thermal-coupling method is evaluated using two classical
arrangements. Simulation of separation processes is carried out using Aspen HYSYS, and distillation columns are simulated using the rigorous solving
method rather than the shortcut method. It is concluded that thermal-coupling can reduce energy consumption by 12.5% and 17.43%, respectively,
compared to the direct and indirect processes.

Keywords:

Heat integration, distillation, direct, indirect, thermal-coupling.
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Simulation and Optimization of Electrostatic Desalter Performance
using CFD-PBM

Mohammad Rahmani 1, Nassim Tahouni 1,*, Mojgan Abbasi 2, M. Hassan Panjeshahi 1
1. School of Chemical Engineering, College of Engineering, University of Tehran, Tehran, Iran.

2. Institute of Petroleum Engineering, School of Chemical Engineering, College of Engineering, University of Tehran, Tehran, Iran.

Abstract

This research aims to simulate an industrial electrostatic desalter unit using a coupled method of Computational Fluid Dynamics and Population
Balance Model (CFD-PBM) in Ansys Fluent software. The effective parameters in separating of water from oil are investigated to optimize the desalter
performance. The two-phase system is modeled with the mixed approach, and the population balance equation is used to simulate the behavior of the
dispersed phase of water. Finally, sensitivity analysis was performed on the Azadegan oil field model for two parameters of temperature and percentage
of wash water to find the optimal point. The results showed that the temperature of 90°C and 10% wash water, and the temperature of 100°C and 8.3%
wash water are the best choices that meet the standard specifications.

Keywords:

Electrostatic desalter, computational fluid dynamics, population balance model, electric field.
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Separation of Oil-in-water Emulsion by Photocatalytic Membrane

Fateme Tahmasbi Sefiddashti 1, Maryam Homayoonfal 1*

Department of Chemical Engineering, College of Engineering, University of Isfahan, Isfahan, Iran.

Abstract

Oil pollution has become an environmental problem in recent years. Among the harmful and annoying organic phases of oily wastewaters are normal
hexane, gasoline and toluene. In this research, photocatalytic membrane reactors will be used to separate these pollutants from the water phase. TiO2
blend as a photocatalyst with polyacrylonitrile (PAN) membrane and the performance of the catalytic reactor in separating oil pollutants from the oily
wastewaters will be investigated and the results will be compared with the performance of the raw membrane and the performance of the catalytic reactor
in dark condition. The results showed that the water flux and rejection of normal hexane increased for the polyacrylonitrile nanocomposite membrane
under UV radiation compared to the raw membrane were 57% and 33%, respectively and 18% and 11% increased compared to the dark condition of

the membrane reactor.

Keywords:

Oil-in-water emulsion, photocatalytic membrane, TiO2 photocatalyst, normal hexane, gasoline, toluene.
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Oil/water Separation Driven by Membrane Affinity: Separation of
Toluene, Hexane and Diesel from Water by Hydrophobicity and
Hydrophilicity Property

Sahar Aflakil, Maryam Homayoonfall*

1. Department of Chemical Engineering, College of Engineering, University of Isfahan, Isfahan, Iran.

Abstract

Oil pollution is a major environmental threat. In this research, membrane processes have been used to separate water and oil. Increasing the hydrophilicity
or increasing the hydrophobicity can increase the separation quality of the membrane. Therefore, we used dopamine (DA) as hydrophilic agents and ZIF-
8 (Z-8) and ZIF-67 (Z-67) as hydrophobic agents in PAN membrane. The results showed that in the presence of dopamine (DA) the water permeability
increased by about 37.55L/m2.h and contact angle decreased by 7 degrees compared to the PAN membrane. Also, the results obtained in PAN/DA/Z-8
showed that the underwater contact angle of diesel compared to PAN membrane decreased by 48 degrees and the permeability of toluene increased to
17.7L/m2.h. The obtained results showed that for PAN/DA/Z-67 membrane, the underwater contact angle of hexane decreased by 36 degrees compared
to PAN membrane and increased the permeability of toluene to 15.8L/m2.h.

Keywords:

Oil water separation, hydrophilic membrane surface, hydrophobic membrane surface, dopamine, ZIF-8, ZIF-67.
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Heat Integration of Extractive Distillation for Separation of Maximum
Boiling Azeotropic Mixture

Shekoufe Mohebbi 1, Melika Yekdaneh 2, Mohammad Hossein Khodabande 3, Amir Abbas Behbood 3,*
1. M.Sc student of separation process at Sharif University of technology
2. B.Sc graduated student of Isfahan University of technology

3. M.Sc students of process design at university of Tehran

Abstract

Separation of binary mixture of Acetone and Chloroform is not possible by the ordinary methods of distillation due to azeotropic point existence. In this
paper, extractive distillation and pressure swing distillation methods have been used to separate the mixture of Acetone and Chloroform and the results
have been compared. The issue that we struggle with is consuming a noticeable amount of energy by distillation columns. In this paper, feed splitting
has been used as the method of heat integration. The results have shown the fact that pressure swing distillation is unable to reach the purity of 99% for
the products. On the other hand, extractive distillation accompanied by feed splitting method has shown a 19.31% and 19.62% decrease in the amount
of hot utility and cold utility respectively.

Keywords:

Separation, extractive distillation, pressure swing distillation, feed splitting, heat integration.
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Paper Code: ogpc2022-01400104

g-C3N4 Modified Chitosan Composite Ultrafiltration (UF) Membranes
for Improved Performance and Fouling Resistance

Soulmaz Seyyed Shahabi 1*, Sepahbod Karimi 1

1. Petrochemical Research and Technology Company, National Petrochemical Company, Tehran, Iran.

Abstract

In this study, a hydrophilic graphitic carbon nitride (g-C3N4) nanosheets was grafted with chitosan compound to produce NH2 groups on the surface of g-C3N4
to fabricate ultrafiltration (UF) membranes with excellent antifouling and desalination properties. The results of FTIR and EDX analysis indicated the successful
introduction of functional groups on the surface of g-C3N4 nanosheets. Based on the AFM results, the surface of the membranes modified with the functionalized
g-C3N4- chitosan showed decreased roughness compared with membrane modified with bare g-C3N4 nanosheets. The surface hydrophilicity of the membranes was
evaluated using contact angle analysis and the results showed an increase in the hydrophilicity of the modified membranes. The effect of incorporated g- g-C3N4-
chitosan on the performance of the membranes was studied using pure water flux, NaCl and BSA solution filtration. The outcomes showed that introducing of the
functionalized g- g-C3N4- chitosan in the membranes improved considerably the membrane permeation without decrease in rejection performance.

Keywords:
g-C3N4 nanosheets, chitosan, ultrafiltration (UF), Antifouling.
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A Down-up Plan to Develop Downstream Sector of Petrochemical
Industry, with a Case Study on Iran’s South Pars Zone

R. Nazari 1, Z. Hajyani 2,*

1. Assistant Professor, Department of Civil Engineering, Technical and Vocational University, Tehran, Iran.

2. Instructor, Department of Chemical Engineering, Technical and Vocational University, Tehran, Iran.

Abstract

Establishment of downstream sector in petrochemical industry has been concerned by developing countries with large oil and gas resources, however it
requires contribution of SMEs to institute industrial clusters and federal supports. Although by a federal management and investment, the upstream sector
may be expanded, it is rarely addressed to be successful, if contributing directly in the downstream sector. Iran’s South Pars Zone takes advantage of having
large petrochemical complexes for production of base products; however, the value chain seems incomplete, due to no development of the downstream sector.
In this paper, instead of construction of industrial plants, related to the next products after the base petrochemicals (usual federal plans), it is proposed
to develop the SMEs, to manufacture some end-use products based on the available base petrochemicals in the region, so it is aimed to establish the
vacant businesses related to midstream sector through a sequential and sustainable progress.

SME: Small and Medium sized Enterprise

Keywords:

Petrochemical industry, SMEs, South Pars Zone, down-up method, supply chain, downstream.
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Investigation of the Viscose-Rayon based activated carbon synthesis
parameters effect on Methylene Blue Adsorption Time

Mina Saghaei 1, Elham Sadat Moosavi 2, Ramin Karimzadeh1*
1. Chemical Engineering Faculty, Tarbiat Modares University, Tehran, I.R. IRAN.

2. Department of Chemical and Materials Engineering, Buein Zahra Higher Education Centre of Engineering and Technology, Buein Zahra, Qazvin, L.R. IRAN.

Abstract

Water treatment is one of the biggest issues in the world. There are many organic and inorganic contaminants in water. In this study, activated carbon cloth (ACC)
was synthesized by chemical activation using phosphoric acid as an activating agent from viscose-rayon cloth, and their efficiency was evaluated in Methylene
Blue (MB) adsorption test. The influence of H3PO4 concentration and activation temperature on the functional groups of activated carbon cloth and Methylene
Blue (MB) adsorption time was investigated. the optimum process conditions of activating agent concentration and activation temperature were determined to
be 17%wt and 400, respectively. The ACCs Functional groups were characterized by Fourier transform infrared spectroscopy (FTIR), and as we expected the C,
H, O, and P interaction was shown. Studies and tests revealed that ACC based on viscose-rayon cloth has good potential as an adsorbent for MB adsorption.

Keywords:

activated carbon cloth, methylene Blue, carbonization, adsorption, viscose rayon.
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Three-dimensional Simulation of Combustion Gases Flow inside a Flare
Thermal Chimney: Effects of Layer Distance

Majid ahmadlouydarab 1, Navideh ranjbarani parizad 2
1. Associate Professor, Faculty of Chemical & Petroeum Engineering, University of Tabriz.

2. Master Student, Faculty of Chemical & Petroeum Engineering, University of Tabriz.

Abstract

The use of solar chimney power plants (SCPP) to produce clean and environmentally friendly energy has received lot of attention in recent decades.
However, Flare chimney power plant (FCPP) is a new technology for electricity generation as chimney gases contain a significant amount of thermal
and kinetic energy. The main goal of this research is to design a double-walled thermal tower to burn refinery waste gases to produce electricity from
the energy of the combustion gases. The new design contains a double-layered chimney, combustion chamber, canopy, and flares. Using commercial
software, the effects of canopy angel, fuel flowrate, chimney height, layer distance, and flares position effects on the electricity production were studied.
It was found that the average gas velocity and density inside the throat area changes nonmonotonically by changing the layers distance.
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Abstract

The current work investigates the effect of inhibitor concentration and temperature on the corrosion inhibition of carbon steel in 1 M HCI by ATMP (aminotris-
(methylenephosphonic) acid). The response surface methodology (RSM) was applied to design the experiments and optimize the corrosion inhibition process.
During experimentation, the performance of the inhibitor was assessed by calculating the inhibition efficiency (I.E). Moreover, analysis of variance (ANOVA)
through the F-test and p-value was used to evaluate the significance of the model and parameters. In addition, R2 and adjusted-R2 were 97.95 and 97.27%,
which confirmed the high accuracy of the model. Then, the influence of the parameters on the inhibition efficiency was investigated in the one-factor, contour,
and 3D-surface plots using the developed model. Finally, the results of numerical optimization demonstrated that the optimum conditions for maximum
inhibition efficiency (84.524%) were obtained to be 155 ppm and 30 oC for inhibitor concentration and temperature, respectively.
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Abstract

In this work, the saturation index and amount of calcium carbonate precipitation were analyzed at various values of temperature, pH, and mixing
ratio of injection and formation waters. In addition, two industrial-scale inhibitors (PBTC - 2-phosphonobutane 1,2,4-tricarboxylic acid and PPCA -
polyphosphino carboxylic acid) were used to evaluate the influence of temperature and pH on the inhibition efficiency of calcium carbonate precipitation.
The results showed that precipitation of calcium carbonate increased with increasing temperature and pH as solubility decreased. The effect of pH on
salt precipitation was weaker than temperature. In addition, a large amount of calcium carbonate precipitation occurred in mixtures containing less
injection water. The inhibition performance of PBTC was higher than PPCA at all temperatures and pH. The efficiency of PBTC was not influenced by
temperature. The efficiency of PPCA was decreased by about 13.5% when the temperature was changed from 80 °C to 150 °C.

Keywords:

Scale inhibitor, saturation index, calcium carbonate, salt precipitation, inhibition performance.
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Abstract

This article shows the application of sensible waste heat (liquid phase) driven multi-effect distillation (MED) technology to use waste heat sources commonly abundant
in the chemical industries. The case study of is the styrene production plant. Styrene (Vinylbenzene) is a colorless liquid used as a monomer for polymer compounds.
The primary production of styrene is used for producing polystyrene with applications in various fields such as electronics, plastic, and the packaging industry. The low-
grade sensible waste heat of this process can be used as a heat source of a desalination plant to reduce a significant amount of the MED operating costs, which is related
to the production of steam for the heat source. After identifying the waste heat flow of this process, the water flow output from a decanter, to check the profitability
potential of this plant, economic analyzes were performed to calculate the investment (CAPEX) and operating (OPEX) costs. Finally, the project’s net present value
(NPV) and the internal rate of return (IRR) have been calculated by Microsoft Excel software.

Keywords:
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Abstract

Waste plastic is a problem that bluster the environment so it has to be solved. Science introduces rotary kiln reactor technology to process waste plastics using
gasification process to produce valuable industry synthesis gases mainly carbon monoxide and hydrogen. In this study concentration was made on avoiding red hot
spots RHS that occur in rotary kiln reactor RKR during decomposition of plastic at high temperature to produce synthesis gases (CO, H2). Focus is made on impact
of sensitivity analysis variables on process thermodynamics and gas products amount. On other hand PVC affection on gasification is studied. Different feed stocks
are used in this study including PVC, Polyethylene, Polypropylene, Polystyrene and Acrylic. The effect of many parameters is tested including feed moisture, flame
temperature, insulation thickness and the speed of rotation of RKR. More pvc in the feed leads to less synthesis gases conversion in the products as of that more heat is
needed so red-hot spots will occurred and more poisons chlorine gas emission that must be processed. Flame temperature must be balanced to give the best conversion
and doesn’t cause red hot spots as known increasing the flame temperature leads to more waste plastic conversion to synthesis gases on the other hand cause RKR outer
surface temperature increasing also radiant heat transfer coefficient increasing that leads to heat loss increasing.

Keywords:
RKR=Rotary kiln reactor, RHS=Red hot spots, PVC=poly vinyl chloride, WP=waste plastic.
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Abstract

In this research, a novel clay-type nanocatalyst (kaolin) was treated with hydrochloric acid and used in biofuel production as the catalyst of the esterification process.
The properties of the synthesized nanocatalysts were characterized by XRD and FESEM analyses. Moreover, it showed that acid treatment of kaolin could be useful
in the esterification process and increase biofuel conversion. In this regard, experimental results showed that biodiesel conversion of raw kaolin and kaolin treated
by 0.1, 0.5, and 1 M of HCI was 68.5, 69.8, 84.1, and 56.4, respectively. Increasing acid concentration up to 0.5 M increased biodiesel production, and higher
concentration decreased biodiesel production. This was because of the being destructed after being treated with highly concentrated acid. The catalytic performance of
the nanocatalysts was evaluated at 110°C, methanol/oil molar ratio of 20 with 10 wt% of catalyst loading and 3 hours of reaction duration.

Keywords:
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Abstract

Biodiesel production from the esterification of oleic acid was performed by using low-cost kaolin clay. The kaolin clay was advantageous not only for
its cost-efficiency but also for its superior catalysis in the esterification of fatty acid to produce biodiesel. The effect of calcination temperatures on the
activity of the catalyst was investigated. The results showed that the highest activity with >75% conversion belonged to the not-calcined sample when
applied to the esterification of oleic acid at methanol: oil molar ratio of 20:1 at 110°C for 4 h. Structure and properties of the catalyst were studied, and
the characterizations with XRD and FESEM analyses demonstrated that the performance of the catalyst was closely related to its crystalline structure. In
particular, the reduction of crystalline Kaolinite worsened the catalytic activity.

Keywords:

Clay, thermal treatment esterification reaction, calcination temperature, biodiesel production.
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Abstract

Due to the increasing demands for energy sources worldwide, particularly in the industry, residential, and transportation sectors, it is necessary to review
how abundant and cheap energy sources are utilized. Renewable energies such as solar, geothermal, wind, and other shapes have not yet reached the
expected utilization, especially in Iran. Therefore, it is still necessary to focus on fossil fuels utilization as they are one of the most influential factors in
energy depletion and climate change. Assessment of energy conversion systems which use fossil fuels as primary energy sources strongly depend on the
appropriate evaluation of the heating values of the fuel used.

In this research, the higher heating values (HHVs) of fossil fuels in all three forms of solid, liquid, and natural gas is calculated using an analytical
approach and compared with the available empirical or quasi-experimental relations. The obtained data help engineers correctly assess their energy
systems’ performance.

Keywords:
Higher Heating Value (HHV), fossil fuels, coal, liquid fuel, natural gas.
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Abstract

Pressure drop of the gas wells, consequently reducing the pressure and flow rate of feed for the gas refineries is considered one of the drastic problems
in the gas industry. In order to investigate the impact of this fundamental problem in the industry, the operating conditions of pressure and flow rate;
in addition to the amounts of hydrogen sulfide and sodium chloride salt in a 10-year period in the Parsian gas refinery have been technically and
economically investigated. The results of the investigations revealed that the decrease in the pressure and flow of the feed, and the decrease in the quality
of the feed represented by the increase in the amount of hydrogen sulfide and salt, induce the operational cost including the replacement of absorbents,
corrosion, and maintenance, to the gas industry.

Keywords:

Corrosion, downstream industries, final cost, gas flow, pressure drop.
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Abstract

The separation of ternary mixtures by distillation is very common and widely used in the industry, but distillation columns are considered to be one
of the most energy-consuming equipment. Therefore, heat integration of distillation columns is mandatory in terms of cost, energy consumption
and environmental issues. Direct and indirect processes are two well-known arrangements for separating ternary mixtures. However, because both
distillation columns have condenser and reboiler, their energy consumption is high. In this article, the multi-effect method is used for heat integration in
which one column is placed at a high pressure and the other column is placed at a low pressure. In this way, the condenser of the high-pressure column
and the reboiler of the low-pressure column are coupled together. The results show that the direct process with heat integration has reduced the energy
usage of the process by 93% compared to the indirect process without heat integration.

Keywords:

Direct, indirect, multi-effect distillation, ternary mixture.
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Abstract

Matrix stimulation of HTHP carbonate rock with HCl is challenging due to high reaction rates; various compounds had been proposed to solve this
issue. Common study methods face the problem of availability and excessive cost and time. In this research, a framework is proposed for faster kinetics
analysis of calcite dissolution. Changes of H+ concentration in the hybrid solution of 15% HCI and 10% formic acid was compared with 15% HCIL
Reaction rate was calculated from derivative of fitted curve to concentration data. Initially, reduction of H+ concentration of the both samples were
similarly rapid due to the complete dissociation of HCI. Afterwards, reaction rate of HCI was exceeded hybrid acid rates. Concentration of H+ was not
compensated and continuously declined in HCI, but continuous dissociation of the organic acid in hybrid sample stabilized [H+] at 3 M limit. It means
that it is susceptible to carve longer wormholes.

Keywords:

Matrix stimulation, matrix acidizing, carbonate rock, hybrid acid, formic acid, reaction kinetics.
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Abstract

In this research, the synthesis gas production unit consisting of SMR, ATR reforming reactors has been simulated using Aspen Plus software. The
reaction kinetics, catalyst specifications, and reactor dimensions have been considered in the simulation. The results of the simulation at normal
operating conditions are in good agreement with the industrial plant data. In order to optimize the process, three objective functions have been
considered: (1) methane conversion percentage, (2) carbon monoxide selectivity percentage, and (3) synthesis gas molar flow rate. Then, by applying
a weighted linear combination of these objective functions, the best opearating conditions have been estimated and compared with the non-optimal
normal conditions of the industrial plant.

Keywords:

Syngas, auto thermal reforming, simulation, optimization, reactor.
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Abstract

Removal of thiophenic compounds from gasoline is a tough challenge especially in industrial scale. The structure these compounds make the removal
process difficult. Dibenzothiphene as a kown representative of this family is in the center of attention in desulfurization processes. At this research study,
the peel of peach as a novel biosorbent was used for adsorption desulfurization of dibenzothiophene from fuel oil. SEM was used for characterization of
the biosorbent. The effect of important parameters including the amount of sorbent, time, and temperature were studied and the optimum conditions of
40 mg, 15 min, and 25 °C were obtained respectively at which the sulfur removal (%) of 89.23 was attained. the sulfur removal (%) of 89.23 was attained.

Keywords:

Biosorbent, adsorption desulfurization, dibenzothiophene.
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Abstract

Flared chimney power plant is a new technology for electricity generation. Flue gases contain significant amount of thermal and kinetic energy. The
main goals of this comprehensive numerical research is to design and optimize geometrical parameters of single-layer FCPP tower and its combustion
chamber. To this end, effects of the orifice postion, chimney height, canopy horizontal angel, canopy shape, fresh air inlet height, and flares position
effects are studied. In this paper part of results related to the position of the orifice is presented. The aim is to predict a suitable height for the orifice
in order to increase the efficiency of the tower and reduce the height. Commercial computational fluid dynamics software was used to perform the
calculations. Results indicated that the power generation is decreased with elevating the orifice position, but the span of the high-velocity area is
increased inspite of the reduction in the maximum velocity magnitude reduction.

Keywords:

Single-Layer Chimney Tower, computational fluid dynamics, energy conversion, flared gases, power generation.
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Abstract

PMMA has become a paramount polymer with many advanced applications. Though, no thermal NDT method is defined for screening this significant
polymer from its composites. Therefore, in this survey, we planned an experimental test coupled with artificial intelligence to classify the specimens
into pure and composite classes. The test is quick and financially acceptable. More than 3000 neural pattern recognition networks with 11 distinct
architectures were tested and an unbalanced data effect removal technique was utilized. The results showed that the weighted network with 3 neurons
could successfully classify the samples with 85% accuracy.

Keywords:

Machine learning, simulation, PMMA bone cement, NDT method, fault classification.
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Abstract

Among metal oxides, alumina phases and especially gamma alumina have high specific surface area and suitable thermal stability and are widely used
as catalysts and catalyst supports in heterogeneous catalysts. Spray drying is one of the most effective methods for producing powders with narrow and
spherical particle size distribution. Due to the very good fluidity characteristics of the produced powders and the low shear resistance of the granules
formed by spray drying, this method has a very good potential for the production of industrial catalyst supports. In this research, gibbsite mineral was
used as the main source of aluminum production, along with phthalic acid as a suspension agent and polyvinyl alcohol as a binder. On the other hand,
by using alcohol, it has been tried to increase the surface area compared to the case where alcohol was not used as a solvent, and the results showed that
methanol has the ability to increase the surface area by more than 16%. The surface area was measured using the BET test. On the other hand, to ensure
the formation of gamma alumina, XRD test was used in this research.

Keywords:

Gamma alumina, spray dryer, catalyst alcohol.
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Abstract

This study dealing with reduction in gas production due to cold box fouling in 10th refinery of South Pars Gas Complex in Iran well known as South
Pars Phase 19. Data comparison has done for timeline periods before and after the refinery annual turnaround. Compelet investigations were done to
identify the source of cold box pressure drop in ethane recovery unit and xylene solvent wash was chosen as aproperiate cure method. A procedure was
designed and performed during refinery shutdown time interval. Cold box pressure drop decreased after chemical wash. As a result, the production rate
has increased about 188 ton/hr for all gas trains with approximately 387 million USD/year revenue.

Keywords:

Revamping, pressure drop, cold Box, xylene, Flushing, gas refinery.
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Abstract

Hierarchical Y zeolite (Hei-Y) with SiO2/A1203 molar ratios of 10 was successfully achieved by sequential desilication-dealumination using NH4OH
treatment and in the presence of CTAB as a template. The combination of a weak basic media and surfactant (CTAB), not only facilities the formation of
mesoporosity but also preserved the zeolite structure. The obtained catalysts were characterized using XRD, FT-IR, FESEM, UV-Vis, and EDS techniques.
Hierarchical Y zeolite formation is accompanied by structure preservation, however, by entering Cu in the zeolite porous, slight destruction is observed.
The catalytic activity of catalysts was investigated in the oxidative desulfurization (ODS). The effect of several parameters including temperature,
catalyst amount, DBT concentration, and reaction time on ODS was studied using Taguchi software. The catalyst is recoverable and was reused for five
consecutive runs.

Keywords:

Hierarchical Y zeolite, metal oxide, desulfurization, Taguchi software, catalyst reusability.
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Abstract

The mixing action in airlift bioreactors is caused by the motion of air bubbles inside the liquid. In this apparatus, the return flow of the liquid inside
the reactor rotates in addition to the bubble inside the liquid moving, which aids in the mixing process more. Low shear stress, low operating costs, and
excellent mass transfer are the three main benefits of airlift bioreactors. The program COMSOL version 5 was used to model an airlift bioreactor with
an external flow loop for this paper.

The results showed that when the gas moved more in the reactor’s core, its top-of-chute gas velocity decreased and as a result, the amount of liquid it
carried back from the reactor decreased.

Keywords:

Modeling, bioreactor, fluid, two-phase flow, airlift.
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Abstract

13-component electrolyte solution (including H20, CO2 (aq), H+, Na+, Ba+, Ca+, Sr+, Mg+, OH-, Cl-, SO4, CO3, HCO3) has been taken into
consideration in the current work to estimate the activity coefficient of inorganic ions in the electrolytic systems using electrolyte solutions. In this work,
the Modified UNIQUAC activity coefficient model was examined, and its parameters were adjusted using MATLAB’s optimization tools in order to
forecast the components of the activity coefficient system. Target ion 13 at 298.1 K has a total error optimization using MATLAB of 0.0017. The findings
of this investigation strongly support the accuracy and utility of MATLAB’s optimization capabilities.

Keywords:
Optimization, MATLAB, UNIQUAC thermodynamic model, software.
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Mathematical Modeling of Methanol Steam Reforming Process
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Abstract

Hydrogen is the key to achieving sustainable and clean energy in the world’s future, and research in the field of optimal hydrogen production has been
growing in the past years. This research discusses the mathematical modeling of hydrogen production in membrane reactors of the methanol reforming
process. Modeling is developed using the principles of conservation of mass, energy, and momentum; In cases where the temperature is constant, only
the conservation of mass will be used, and in non-isothermal cases, both mass and energy equations will be used. This modeling is finally upgraded from
one-dimensional to two-dimensional in the length and radial of the reactor. In each mathematical model, molecular and thermal diffusion relations are
used as auxiliary equations to complete the modeling. In the final step, the effect of different variables such as temperature, pressure, and the reactor and
membrane’s physical conditions is analyzed to determine the optimal operating conditions for the developed mathematical models.

Keywords:

Methanol steam reforming, mathematical modeling, hydrogen production, membrane reactors, conservation of mass and energy.
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Abstract

In this research, the effects of adding calcium carbonate to kaolin for microfiltration membranes have been investigated. The extrusion procedure was used to prepare
4 types of membrane samples, with an inner diameter of 10 mm, outer diameter of 14 mm, and the length of 25 cm, which were prepared with different concentrations
of Kaolin and calcium carbonate and then sintered at 1,250 °C in an electrical furnace. To investigate the morphology, crystallization as well as phases formation, and
mechanical strength of as-prepared membranes, scanning electron microscopy (SEM), X-ray diffraction (XRD), and tensile analysis were conducted, respectively. The
results of porosity analysis exhibited the decomposition of calcium carbonate at 800 °C, which had a significant effect on increasing the porosity of the membranes.
As a result, after sintering, the MC membrane (85-15) with a promising mechanical strength of 13.5 MPa enjoys a 55% of porosity and 0.306 um average pore size.

Keywords:

Ceramic membrane, Kaolin, calcium carbonat, Sintering temperature, porosity.
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Abstract

Atom Transfer Radical Polymerization (ATRP) is a beneficial technique for the preparation and design of multifunctional and nanostructured materials for a variety of applications.
Macromolecular structure, order and functionality are of the most important factors and considerations in polymer science and ATRP enables precise control over these factors.
This method aids synthesizing novel engineering polymeric materials which play an absolutely essential role in all aspects of our lives and there is a “must” to develop new and green
methods to synthesize and produce novel materials as best as we can. In this research we have developed and synthesized novel graft copolymers of PVDF-g-PS and PVDF-g-PSSA
via ATRP which have a variety of applications from membranes to Li-Ion batteries. These materials can be used to enhance the properties of Li-ion batteries’ separator operation.
The characterization of the final copolymers was performed using Fourier transform infrared spectroscopy (FT-IR) and 1H nuclear magnetic resonance (IH-NMR) analyses. The
grafting percentages obtained from 1H-NMR analyses are reported to be 2%, 13% and 44% for PVDF-g-PS (I), PVDF-g-PS (II) and PVDF-g-PSSA copolymer samples, respectively.

Keywords:
Atom Transfer Radical Polymerization (ATRP), grafting from, copolymerization, PVDE, PVDF-g-PS, PVDF-g-PSSA.
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Abstract

Matrix acidizing of the carbonate formations are affected by mass transfer and reaction rate. Mixing organic acid with inorganic acid could be advantageous in reaction rate
control, especially in HTHP formations. Before using such hybrid acids, it is crucial to investigate the reaction kinetics. In this research, dissolution kinetics of calcite and
15% hydrochloric acid with and without 10% acetic acid were investigated in a fast and low-cost setup. The concentration profiles were compared and it was observed that
in contrast to HCI, continuous dissociation of acetic acid could compensate the consumed H+ ions and maintain [H+] ions at 2 Mol/lit level. At the same time, reaction
rate of hybrid acid was lower; it means that addition of organic acid to HCl in addition to corrosion and iron control could dissolve longer path in the reservoir rock.

Keywords:

Matrix stimulation, matrix acidizing, carbonate rock, hybrid acid, acetic acid, reaction kinetics



Paper Code: ogpc2022-00900194

Statistical Investigation of the Operating Parameters of the Olefin from
Methanol Production Process and Determining the Optimal Conditions
of the Process

Reza Ahmadi Nia* 1, Amin Hedayati Moghadam 2, Afshar Ali Hosseini

1. Department of Chemical Engineering, Faculty of Technical Engineering, Central Tehran Branch, Islamic Azad university, Tehran, Iran.

Abstract

Light olefins are widely used in various industries. Ethylene, propylene, butylene are called light olefins. In this research, the production process of
olefin from methanol was investigated using the response surface method (RSM). To analyze the results, ANOVA analysis of variance was evaluated. In
this study, the effect of three operational variables, temperature, pressure, and volume on the percentage of the product removed from the reactor was
investigated as the objective function, and these parameters were analyzed by response level analysis according to the principles of central composite
design, by minimizing the objective function. For this purpose, 20 experiments were designed using the surface response method and the use of central
cube design by Design Expert software. At the end, the optimal conditions were obtained using the mathematical model. This study can significantly
improve the economics of the olefin production process from methanol.

Keywords:

Olefins, experiment design, optimization, response surface method.

Paper Code: ogpc2022-01010201

Thermal Analysis and FTIR Spectroscopy of a PMMA Bone Cement
Having Various Solid to Liquid Phase Ratio and Nano-silica Filler

Alireza Barforoushanl, M. Sadegh Tavallalil,2, Gholam-Reza Nejabat3,4*
1 Department of Chemical Engineering, Shiraz Branch, Islamic Azad University, Shiraz, Iran.
2 Department of Advanced Calculations, Chemical, Petroleum & Polymer Engineering Research Center, Shiraz Branch, Islamic Azad University, Shiraz, Iran.
3 Department of Polymer Engineering, Shiraz Branch, Islamic Azad University, Shiraz, Iran.

4 Department of Applied Researches, Chemical, Petroleum & Polymer Engineering Research Center, Shiraz Branch, Islamic Azad University, Shiraz, Iran.

Abstract

Mixtures of bone cement comprising different quantities of solid phase (PMMA, BPO, BaSO4), liquid phase (MMA, N, N-Dimethyl toluidine,
hydroquinone) and nano-silica filler are prepared. The mixtures are injected into specific molds after mixing for 30 sec. The molds are then set in an
oven for 24 hrs at 37 °C. The cured samples are analyzed by TGA/DTG, DSC and FTIR. TGA/DTG results show that the samples with higher solid
phase have higher MRDT and by increasing the filler content, MRDT increases. DSC of samples indicates that all of them are entirely amorphous. FTIR
approves the presence of SiO2 nanoparticles in cured bone cement. OH group peaks are broad and very weak in the PMMA spectrum; however, they
are more intense and sharper in the PMMA-SiO2 spectrum due to more hydrophilicity of the nanocomposites.

Keywords:

Biomaterial, PMMA bone cement, thermal analysis, nano-composite.
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Paper Code: ogpc2022-02180206

CFD Analysis of Burner Designe in Autothermal Reformers

Saeedeh hamoudi 1, Nahid raiszadehl, Azadeh mirvakili 1,*

Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran.

Abstract

An auto thermal reforming reactor is divided into two parts consisting of a combustion chamber followed by a catalyst bed. The geometry of the
combustion zone and burner has a direct effect on the degree of mixing between the process gas and oxygen. In this study, using computational fluid
dynamics (CFD), the effect of different burners on the combustion reaction in the combustion chamber has been investigated. The results showed that
the optimal location of the burner is before the bottleneck, because in this case, by increasing the gas speed during the combustion process, the length
of the flame becomes longer and the output temperature increases.

Keywords:

Computational fluid dynamics, auto thermal, combustion, burners.

Paper Code: ogpc2022- 02180207

Optimization of Secondary Reformer by CFD

Saeedeh hamoudi 1, Nahid Raiszadehl, Azadeh mirvakili 2,*

Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran.

Abstract

The secondary reformer is an important part in the production of synthesis gas (H2+CO) in an industrial unit of methanol production; the secondary
reformer consists of two different areas, the combustion area and the fixed catalyst bed area. In this research, using computational fluid dynamics (CFD),
different ratios of methane to oxygen (O2/C) in the autothermal synthesis gas production process have been investigated.

The results show that an increase in oxygen causes an increase in the combustion rate of methane and hydrogen, and at the inlet of the catalyst bed, the
amount of hydrogen in the ratio of oxygen to methane has reached a minimum of 0.76.

Keywords:

Secondary reformer, synthesis, combustion, methane.

Paper Code: ogpc2022-02220214

Numerical Simulation of the Effect of Design Parameters on the
Performance of Venturi Scrubber

Hossein Shiri yaychi 1, Ali Reza Miroliaei 1,*
1. Department of Chemical Engineering, Faculty of Engineering, University of Mohaghegh Ardabili.

Abstract

In this research, the performance of the designed venturi scrubber is investigated using computational fluid dynamics method. The investigated
parameters include the effect of increasing the inlet liquid flow rate and the diameter of liquid particles. The most important factor in the design of
Vetenuri scrubbers is the pressure drop that the hydrodynamics result for a higher pressure drop indicates a higher collection efficiency. The simulation
results showed that increasing the flow rate of the incoming water and decreasing the diameter of the incoming water particles are caused that the
pressure drop increases.

Keywords:

Venturi scrubber, design parameter, computational fluid dynamics, hydrodynamics.
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Management of the Amount of Methanol Production in License Holder
Tapsoe Using Modern Methods of Artificial Intelligence

Saeed Hoseiny 1, Davood Tavana 2, *, Hamid Baghban 3
1. Senior in Chemical Engineering, Senior Engineer Q/'(funlml Room, MEKPCo, Asalouye, Iran.
2. Junior in Chemical Engineering, Engineer of Control Room, MEKPCo, Asalouye, Iran.

3. Junior in Chemical Engineering, operation manager, MEKPCo, Asalouye, Iran.

Abstract

Considering the increasing need of methanol in general and industrial uses, considering the key parameters in the production of this substance in operational units becomes
very important. Artificial intelligence can be used to identify the variables affecting the amount of methanol production and to investigate how they affect it and determine
the effect of different parameters. Important variables such as unit capacity, oxygen consumption and different operating parameters of the year are collected, then using the
LSSVM method and creating a network and analyzing the sensitivity of the impact of each variable separately, simultaneous examination of the variables and the role of each
in this parameter is determined to It can be used to provide appropriate solutions to manage the amount of methanol production. The capacity of gas and oxygen has an
effect of 42% and the production rate can be optimized by adjusting other operational parameters, such as the pressure of synthesis reactors and the ratio of steam to carbon.

Keywords:

Methanol, holder tapsoe, artificial intelligence, sensitivity analysis, management.

Paper Code: ogpc2022-01370232

Experimental Study of the Carbon Dioxide Separation Process Using an
Aqueous Mixture of Triethanolamine and L-arginine in a Microreactor

Bita Valadianl, Peyvand Valeh-e-sheyda2*
MSc student of Chemical Engineering, Kermanshah University of Technology, Kermanshah, Iran.

Assistant Professor of Chemical Engineering, Kermanshah University of Technology, Kermanshah, Iran.

Abstract

The present study suggests the use of L-arginine, as a potential organic compound for carbon dioxide capture, with an aqueous solution of triethanolamine (TEA) in
a microreactor. The effect of arginine concentration (0-12 wt%), solvent flow rate, and inlet gas flow rate were evaluated on the mass transfer performance of CO2
absorption. The CO2 uptake capture (UP) and volumetric mass flux (NAaV) were recognized as the practical responses under the temperature of 45°C and atmospheric
pressure. It is noticed that increasing the amino acid concentration up to 12 wt%, improves up the UP value by 40%. The variations in solvent flow rates in the range
of 3-9 ml/min, enhances the NAaV values from 192.2 to 242.4 (kmol/h.m3). A rising trend of NAaV values from 174.25 to 291.85 (kmol/h.m3) are also obtained by
increasing the gas flow rates in the range of 120-300 ml/min. The CO2 absorption experiments confirmed that arginine can be introduced as an organic promoter in
the aqueous blend of TEA-ARG for post-combustion CO2 capture processes on a micro scale.

Keywords:

Absorption, arginine, carbon dioxide, volumetric mass transfer flux, triethanolamine, microreactor.

Paper Code: ogpc2022-02230239

Redesign of Shell and Tube Heat Exchanger Using Simulation with
Aspen EDR Software

Hamid Ghaedi 1,%, Ainaz Sanei Rad 1 , Mohammad Mehdi Ashkanani 2
1. Shiraz University of Technology, Lamard Higher Education Center.

2. Islamic Azad University, Lamard branch.

Abstract

Heat exchangers are one of the important components of energy conversion systems in industry. In the above research, first, the plate converter of Jam petrochemical
ethylene oxide production unit is simulated, then the parameters are investigated. The temperature, pressure drop and heat transfer coefficients are calculated and the
redesign of this exchanger and its replacement with the tube shell heat exchanger is discussed and the optimal mode is selected. In the simulation of the plate exchanger,
according to the results, the thermal resistances of the wall and sediment in two fluids are much larger compared to two fluid flows. In order to solve the problem of
pipe vibration, changes were made in the design parameters and compared. According to the final design, about 58% of the shell fluid pressure drop occurs only in the
nozzles. Major pressure drop of the shell fluid occurs in the cross flow of the shell, especially at the inlet and outlet of the pipe bundle.

Keywords:

Designing, heat exchanger, ethylene oxide, economic analysis, Jam Petrochemical.
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Paper Code: ogpc2022-02320240

Simulation of the Effect of Heat Exchange of Gas with Wall on the
Performance of Cyclones

Iman Zahmatkeshl,*, Mojtaba Rajabi2, Masoud Zargarbashi Tousi3
1. Associate Professor, Department of Mechanical Engineering, Mashhad Branch, Islamic Azad University, Mashhad, Iran
2. Master Student, Department of Mechanical Engineering, Mashhad Branch, Islamic Azad University, Mashhad, Iran

3. Ph.D. Student, Department of Mechanical Engineering, Mashhad Branch, Islamic Azad University, Mashhad, Iran

Abstract

Cyclone separators are used to separate solid particles from gas phase. Despite simple structure of cyclone separators, fluid dynamics and flow structure
of these separators are very complex. One of the factors that elevates this complexity goes back to dependence of the flow pressure drop and collection
efficiency of the solid particles to the operating temperature as well as heat exchange of the gas with the wall. Changing the fluid temperature alters
the thermophysical properties, which in turns changes the flow pattern. In this research, simulation of the effect of heat exchange of gas with wall on
the performance of cyclones is undertaken using CFD. The two-phase flow inside the cyclone is modeled with the Eulerian-Lagrangian approach. The
simulations are performed for the air having the inlet temperature of 400, 500, or 600 K with the velocity of 16.1 m/s accompanied by spraying particles
having the diameter of 1 to 7 microns. The results show that decrease in the inlet temperature of gas elevates the collection efficiency of the solid particles.

Keywords:

Cyclone, pressure drop, heat exchange, particle collection efficiency.

Paper Code: ogpc2022-02330243

Numerical Simulation of Convective Heat Transfer in Porous Cavity
with Variable Porosity and Moving Wall

Ali Heydari 1*, Reza Hajjar Barghi 1

1. Department of Mechanical Engineering, University of Torbat Heydarieh, Torbat Heydarieh, Iran.

Abstract

In the present work, simulation of computational fluid dynamics for incompressible and laminar fluid flow in a rectangular porous cavity with moving
wall at Reynolds 100 and 1000 and with height to width ratio of 0.5, 1 and 1.5 has been done. Simulated porosity for the cavity is considered variable
(increasing and decreasing) in both horizontal and vertical directions. The boundary conditions are such that the upper wall of the designed cavity is
movable and has a constant heat flux, the lower wall has a constant temperature, and the right and left walls are thermally insulated. In the end, the
effect of heat transfer on the fluid in porous and non-porous cavities, as well as the effect of variable porosity, in order to better control of the pressure,
temperature and velocity of the fluid, were investigated and compared.

Keywords:

Computational fluid dynamics, porous cavity, moving wall, variable porosity.

Paper Code: ogpc2022-02160257

Polymerization of Methyl Methacrylate Using Late Transition Metal Catalyst
of [(1,4-phenylenebis (Azaneylylidene)) bis(1-benzylinolin-2-one)] CoCI2

Homa Parsaiyan 1, Gholamhossein Zohuri 1,* , Navid Ramezanian 1

1. Department of Chemistry, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran.

Abstract

Transition metal catalysts at the end of the periodic table have attracted a lot of attention for catalytic polymerizations in recent years, because in addition
to the catalytic polymerization of non-polar olefins, they have been studied for polymerization of polar monomers such as methyl methacrylate (MMA),
as well. In this project, a catalyst of [(1,4-phenylenebis(azaneylylidene)) bis(1-benzylinolin-2-one)] CoCl2, (a dinuclear cobalt (II) catalyst (NCCL)) was
synthesized based on phenoxy-imine ligand with 1,4-phenylenediamine bridge, a rigid bridge, for polymerization of MMA. The synthesis reactions were
followed with TLC studies. Structures of both ligand and catalyst are studied using FTIR technique. Also, a synthesised modified methyl aluminoxan
(MMAO) is used as a co-catalyst for the polymerization. The dinuclear cobalt (II) catalyst was suitable for catalytic polymerization which could be due to
the presence of second metal center that give a sufficient activity for the polymerization of MMA. The optimom molar ratio of [Al]/[Co] for this catalyst
is 1000:1. This reaction was investigated at ambient temperature (29+1°C) and the highest activity was 2.582 (g PMMA/mmol Co. h).

Keywords:

Catalytic polymerization, dinuclear cobalt catalyst, transition metal catalysts, polymethyl methacrylate.
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Study of Temperature and Polymerization Kinetics Using a Dinuclear
Cobalt Catalyst for Polymerization of Methyl Methacrylate

Homa Parsaiyan 1, Gholamhossein Zohuri 1,* , Navid Ramezanian 1

Department of Chemistry, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran.

Abstract

Polymerization of methyl methacrylate was investigated with a catalytic system (a dinuclear cobalt (II) catalyst based on phenoxyimine ligand [(1,4
phenylenebis(azaneylylidene)) bis(1-benzylinolin-2-one)] with 1,4-phenylenediamine bridge). Methylaluminoxane (MMAO) was used as a co-catalyst
with a molar ratio of [Al]/[Co]=1000:1. Effect of temperature (29+1 up to 60+1 °C) and polymerization time (2 up to 24 h) on the polymerization
behavior were studied. The highest activity was obtained at 40£1°C at the early polymerization time (66.87 g PMMA/mmol Co. h).

Keywords:

Dinuclear, cobalt catalyst, catalytic polymerization, phenoxyimine ligand, polymethyl methacrylate.
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Fabrication of Black Iron Oxide and Alkyd Resin-based Primer,
Recycled from Steel Forming Mill Scale

S. Majid Peighambari Sattari 1%, Pouyan Motaleb Nejhad 2, Sirus Shafiei 3, S. Majid Abdoli 4
» S. AhmadReza Khajeh Mohammadilar 5
1. Assistant Professor of Urmia University of Technology.
2. Jam Steel. Co.
3. Professor of Sahand University of Technology.
4. Assistant Professor of Sahand University of Technology.

5. Student of Material and Metallurgy Engineering, Urmia University of Technology.

Abstract

In the steel forming industry, such as a production of steel profile and pipe, oxide waste is produced in the form of sludge during the forming operation,
which usually includes 0.15% of the volume of steel produced. This waste, mostly contain iron and other iron oxide compounds, which is usually difficult
and complicated to return to the iron production cycle or other usable products. In this research, the pigments obtained from this sludge, after various
stages of processing and purification, have been converted into paint and its various properties including chemical composition, particle size distribution,
morphology and corrosion resistance of the paint have been studied. This pigment has high purity about 98.5-99% that almost are magnetite. Particle
size distribution is uniform and about 100 nm. The results show that the pigment obtained from this recycled sub product has have proper corrosion
resistance and can be used instead of mineral pigments.

Keywords:

Iron oxides, recycling, pigment, forming mill scale, steel industry, corrosion.
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Dynamic Modeling of a Novel Cascade Membrane Methanol Reactor
for Reducing Carbon Dioxide Emission Mitigation

M. Bayatl

1. Department of Chemical Engineering, Faculty of Engineering, University of Bojnord, Bojnord, Iran

Abstract

Greenhouse gas (GHG) emissions resulting from human activity are the main root of climate change. These emissions are produced from burning
different types of fuels and other processes. The reduction of carbon dioxide by chemical process is considered as the most operative technique to
decrease CO2 concentration in the atmosphere. A dynamic model for cascade membrane methanol synthesis reactor (CMMR) was established for
reduction of carbon dioxide emission. This reactor is a vertical shell and tube heat exchanger dual bed reactor. The wall of the tubes in the both reactor is
covered with a Pd-Ag membrane, which is only permeable to hydrogen. The simulation results represent enhancement in the CO2 removal rate during
1400 days of operation in the CMMR in comparison with conventional dual type methanol reactor (CDMR) and membrane dual type methanol reactor
(MDMR), respectively.

Keywords:

Dynamic model, CO2 removal, hydrogen perm-selective, cascade membrane reactor, catalyst deactivation.
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A Novel Integrated Fixed-Moving Bed Heat Exchanger Reactor for Coupling
of Steam Reforming of Methane and Chemical Looping Combustion

M. Bayatl

1. Department of Chemical Engineering, Faculty of Engineering, University of Bojnord, Bojnord, Iran.

Abstract

In this study, a novel thermally coupled reactor containing steam reforming of methane and chemical looping combustion has been investigated. In this
innovative configuration, huge fired furnace of conventional steam reforming process is substituted by chemical looping combustion in a recuperative
coupled reactor. This reactor has three concentric tubes where the steam methane reforming is supposed to occur in the middle tube and the inner and
outer tubes are considered to be air and fuel reactors of chemical looping combustion, respectively. A steady state homogeneous model of fixed bed for
steam reformer and a moving bed for chemical looping combustion reactor predict the performance of this new configuration. The results prove that
synthesis gas production is increased in thermally coupled reactor in comparison with conventional steam reformer.

Keywords:

Hydrogen production, steam reforming of methane, thermally coupled reactor, chemical looping combustion, Cu- based oxygen carrier
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Multiobjective Optimization of Fluidized-bed Methanol Reactor for
Simultaneous Intensification of Methanol Production Rate and Selectivity

M. Bayatl

1. Department of Chemical Engineering, Faculty of Engineering, University of Bojnord, Bojnord, Iran.

Abstract

In this study, non-dominated sorting genetic algorithm-II (NSGA-II) is used for multi-objective optimization of the fluidized bed methanol synthesis
reactor. Inlet temperature of gas phase (Tg), temperature of saturated water (Tshell), total molar flow rate (Ft) and inlet pressure of gas phase (Pt) are
selected as decision variables. Methanol production rate and selectivity is maximized as two objective functions. The Shannon’s Entropy, LINMAP and
TOPSIS methods as three decision making approaches are used to select the final solution of Pareto front. The optimization results enhanced about
55.4% and 48% methanol production rate and selectivity based on LINMAP methods compared with the non-optimized fluidized bed methanol
configuration. The results suggest that utilizing of the optimized-FBMR for enhancement of methanol production could be feasible and beneficial.

Keywords:

Multiobjective optimization, fluidized bed reactor, methanol synthesis; NSGA-II, decision making method.
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Simulation of the Production Process of Olefins from Methanol Using
HYSYS Software

Reza Ahmadi Nia 1*, Amin Hedayati Moghadam 2 , Afshar Ali Hosseini
1. Department of Chemical Engineering, Faculty of Technical Engineering, Central Tehran Branch, Islamic Azad university, Tehran, Iran.

Abstract

The aim of the current research is to simulate the production process of olefins from methanol using HYSYS software. This research is conducted in
order to use Aspen HYSYS in material and energy balance of olefin synthesis from methanol. The olefin considered in this work will be ethylene and
propylene. According to the article selected for simulation. The basis of all the reactions in the research is based on methanol and the vapor phase state
is considered. According to the final goal of the research in separating olefins, heavy compounds should be removed from the bottom of the tower and
light compounds should be removed from the top of the tower. The percentage of compounds coming out from the top and bottom of the tower is such
that 99.5% of ethylene and 99.9% of ethane come out from the top of the tower, and 99.9% of propylene and 99.8% of propane come out from the bottom
of the tower. Propane and propylene are separated at the bottom, and ethane and ethylene are separated in another tower.

Keywords:

Olefins, methanol to olefin conversion process, HYSYS software.
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Investigation of Chromate Ion Absorptin with a Bio-active Molecule in
Cynamon Extract

Zinat Hadinegad 1, Mahmood Niad 1, Leila Maftoon Azad 1,*

1 Faculty of Nano and Bio Science and Technology, Persian Gulf University, Bushehr

Abstract

Ginger extract at the molecular level can act as an adsorbent for the removal of chromate ions. Using computational chemistry and functional theory,
gingerol interaction density with chromate ions was investigated.

Molecular structure optimization and vibrational frequency calculations were performed by Gaussin 09 software at the B3LYP/6-31G theoretical level.
Calculations related to the analysis of molecular orbitals, as well as calculations related to bond orders and the nature of intramolecular and hydrogen
bonding were studied using MULTIWEN and AIM2000 software.

Chromate ions affect the structural and electronic properties of gingerol. The interaction of gingerol with chromate ions was done through hydrogen
bonding with the alcoholic group, and this interaction led to changes in the geometry of the molecule.

Keywords:

Biosorption, density functional theory, computational chemistry, natural bonding orbital.

Paper Code: ogpc2022-02140308

Heat Stable Salts Effects in a Natural Gas Sweetening Plant

Arsalan Hemmatzadeh 1, *

School of Chemical and Petroleum Engineering, Shiraz University, Shiraz, Iran

Abstract

Natural gas demand increasement, needs efficient gas processing methods and plants. Gas sweetening is one of the main processing steps in natural gas
conditioning. A gas sweetening plant, usually facing with various unwanted problems, which causes plant to operate in abnormal conditions. Generation
of a special kinds of salts in amine sweetening systems, called Heat — Stable Amine Salts (HSSs) can affect gas sweetening plant. In this study we discussed
about HSS’s origin, their generation mechanism and methods used for their elimination. Finally, we simulate a common gas sweetening plant in Aspen
HYSYS simulator and investigate the effect of HSSs presence in the plant; Results show that HSSs cause some inappropriate effects, like increasement
in the reboiler duty and off - spec sweet gas.

Keywords:
Gas sweetening, heat stable salt, simulation, Aspen HYSYS.
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Comparing the Effect of Carbon Dioxide and Cyclopentane on the
Salt Ions Removal Efficiency and Water Conversion to Hydrate in the
Hydrate-based Desalination Method

Majedeh Maniavi Falahiehl, Mohammad Bonyadil*

Chemical Engineering Department, School q/'knginuur'iug, Yasouj University, Yasouj, Iran.

Abstract

Various technologies are used for the desalination of seawater. Hydrate formation in saline water is one of the interesting methods for desalination. One
of the effective parameters in this process is the choice of hydrate former. In this study, the effect of Co2 and cyclopentane as a hydrate former on the ion
removal efficiency and conversion of water to hydrate in the presence of sodium, potassium, calcium, and magnesium ions in different concentrations has
been investigated. The results show that the removal efficiency of K+ at a concentration of 1000 mg/L, Na+ at a concentration of 12000 mg/L, Ca2+ at a
concentration of 1000 mg/L, and Mg2+ at a concentration of 2000 mg/L is 28, 54.89, 47 and 69.28% more than the ion removal efficiency in the presence
of cyclopentane, respectively. Also, results show that the conversion of water to hydrate for CO2 is higher than that of cyclopentane.

Keywords:

Hydrate, desalination, carbon dioxide, cyclopentane, removal efficiency.
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Preparation of Acid-based Deep Eutectic Solvent as Phase Change
Material

F. Ostovarl, A. Jamekhorshid1*, A. Azaril

1. Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran.
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Abstract

Deep eutectic solvents (DESs), due to easy preparation and cost-effectiveness and having common characteristics with phase change material (PCM),
are suitable candidates for using a PCM. In this work, were combined choline chloride as a quaternary ammonium salt and phenylacetic acid and oxalic
acid as carboxylic acids to prepare a new type of DESs. The temperature history, density, and viscosity tests were performed to determine the properties
of the DESs compounds. The phase diagram of prepared DESs was obtained. The cycling results showed the degree of supercooling of the DESs was
significantly lower. However, phase segregation has occurred remarkably.

Keywords:

Deep eutectic solvents, phase change material, temperature history, phase diagram, supercooling.
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CFD Modeling of Back Pressure in a Three-way Catalytic Converter

Vahid Sobhanil, Alireza Dehghanl, Yousef Zaynalil*

1. Partlastic industrial Group, Catalyst department

Abstract

In this study, a CFD model is developed to evaluate the back pressure caused by a three-way catalytic converter. The amount of back pressure is
investigated by means of a 3D model developed for SATPA M15 engin exhaust manifold. In order to increase model accuracy and achieve reliable
simulation results, which can be a basis for future optimizations, the catalyst is modeled with the real dimensions with all details. CFD simulations are
performed by COMSOL Multiphysics software, and an experimental setup is developed to validate simulation results. Analysis shows that model results
are in good agreement with experimental data.

Keywords:

CFD modeling, back pressure, three-way catalytic converter, experimental setup.
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Controlling Asphaltene Precipitation by Novel Green Inhibitor

Mohammad Amin Mahmoudil, 2, Masoud Shafiei 1, Negar Kamalil, Seyed Hamed Mousavi 2, Masoud Riazil
1. Enhanced Oil Recovery Research Center School of Chemical and Petroleum Engineering Shiraz, University, Shiraz, Iran.

2. Separation Processes ¢ Nanotechnology Lab, Faculty of Caspian, College of Engineering, University of Tehran, Tehran, Iran.

Abstract

In this study, the synergistic effect of nanoparticles with vegetable oil has been investigated for the first time to prevent asphaltene precipitation. For
this purpose, three types of nanoparticles (A1203, Fe304, and NiO) and three types of vegetable oil have been used to change the onset of asphaltene
precipitation. Among the nanoparticles, the A1203 nanoparticle showed the best performance and could increase the onset of asphaltene precipitation by
50%. Coconut oil, hazelnut oil, and wheat germ oil were also able to increase the onset of asphaltene precipitation up to 48%, 48%, and 50%, respectively.
The synergistic effect of AI203 and wheat germ oil also succeeded in increasing the onset of asphaltene precipitation and was able to increase the onset
of asphaltene precipitation. The results showed that with the increase of nanoparticle concentration up to the threshold concentration (1000ppm), the
onset of asphaltene precipitation increases, but after this concentration, the onset of asphaltene precipitation decreases.

Keywords:

Vegetable oil, nanoparticle, asphaltene precipitation onset, threshold concentration.
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Investigation and Simulation of Parameters Affecting the Performance
of ESP Well Pumps

Kowsar Safaril, Younes Azadi2
1. Sahand University of Technology.

2. Islamic Azad University, Omidiya unit.

Abstract

After drilling wells, operation of oil resources is one of the most important operations. As the production increases or the life of a well increases, the
bottomhole pressure and production decreases. Various methods are used to increase the lead, such as the use of artificial lift and the installation of
various pumps.

One of these pumps is Electric submersible pumps) ESP (, the function of this pump is such that by converting the kinetic energy caused by the
movement of the shafts to pressure, it causes the transfer of fluid to the surface.

Correct operation of ESP pump requires investigation of conditions (temperature) and properties of the fluid produced (density, viscosity). In this paper,
some important parameters in the better performance of ESP pumps are investigated. Then, using Pipesim 2020 software, the ESP pump was simulated
and designed, and the parameters that contribute to its improvement and selection were discussed.

Keywords:
Electric submersible pumps) ESP (, artificial lift, production, Pipesim 2020 software.
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Theoretical Analysis of Shear Instability Around the Inclined Boreholes

Sahar Ghorbannezhad 1,%, Ali Lakirouhani 1
1. Department of Civil Engineering, Faculty of Engineering, University of Zanjan, Zanjan, Iran

ABSTRACT

One of the problems in the oil drilling industry is the instability of the well wall. By drilling a borehole, due to stress concentration, shear failures occur
in some points of the borehole wall, that lead to breakouts. In vertical boreholes in the strike-slip stress regime, failure occurs parallel to the axis of the
borehole, that is formed in planes perpendicular to the axis of the borehole, along the principal stress. But with the inclination of the borehole, the local
stresses around the borehole change and failure no longer occurs in the plane perpendicular to the axis of the borehole. The purpose of this paper is to
investigate simultaneously the types of shear failure in different planes around inclined boreholes. The analysis results in MATLAB software for different
depths show that according to the angle of the borehole and the stress regime, the plane perpendicular to the axis of the borehole is not necessarily the
plane of failure, and two or three types of failure may occur simultaneously, which causes the progressive instability of the rock around the borehole.

Keywords:

Stress concentration, in situ stresses, compressive strength, theory analysis
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Predicting the Viscosity of Hydrocarbon Mixtures by means of the Peng
Robinson Equation of State

Yashar Tahmasbil, Mojtaba Saei Moghaddam1*, Mohammad Fany Kheshti2, Sepideh Taghaddosi3
1. Department of Chemical Engineering, Quchan University of Technology, Quchan, Iran.
2. University of Applied Science and Technology, Maghsoud Group, Mashhad, Iran.

3. Sahand University of Technology, Tabriz, Iran.

Abstract

In order to determine the viscosity of liquid and gas chlorofluorocarbons, there are various experimental relationships and graphs, but the utilization of these
relationships and charts has been limited. In this work, the viscosities of hydrocarbon mixtures have been developed by applying a reliable model based on the
Peng-Robinson cubic equation of state and mixing rule is used for hydrocarbon mixtures. Finally, the Fminsearch algorithm is used to optimize the result of
80 data points for binary mixtures. The results show the similarity between the experimental data and the model results. For four two-component hydrocarbon
mixtures average relative error is 5.28 %. In conclusion, this model is so accurate and does not require the property of density, which is the main advantages.

Keywords:

Refrigerant, viscosity, chlorofluorocarbons, Peng-Robinson.

Paper Code: ogpc2022-01130068

Estimation of Water Saturation from Seismic Attributes in One of the
South Iranian Oil Fields

Ahsan Leisi 1,*, Reza Falahat 2
PhD student, Faculty of mining engineering, Sahand University of technology, Tabriz, Iran.

Associate Professor, Faculty of petroleum engineering, Sahand University of technology, Tabriz, Iran.

Abstract

Estimation of water saturation is very important in oil and gas industry. This parameter plays an important role in reserve estimation. The prediction of water
saturation for estimation of reservoir fluid volume and determination of reservoir properties is necessary. In this study, by using combination of well and
seismic data, the estimation of water saturation first in well place, and then the distribution of this parameter in reservoir using different seismic attributes
has been estimated. To do this, first, seismic inversion using model-based method was performed and acoustic impedance was computed. In the next step, the
water saturation using seismic multiple attribute and artificial neural network methods has been estimated. The correlation of the seismic multiple attribute
and artificial neural network methods between actual and predicted values were 84 and 90% in training data and 68 and 67% in validations data, respectively.

Keywords:

Water Saturation, seismic Inversion, acoustic impedance, seismic attributes, seismic multiple attribute method, artificial neural network.
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Evaluation of Hydraulic Properties on Wellbore Productivity-Based on
Discrete Fracture Model

Ali Reza Sadeghinia 1, Mohammad Torkaman 2,*
1. Department of Chemical Engineering, School of Chemical and Petroleum Engineering, Shiraz University, Shiraz, Iran.

2. Department of Chemical Engineering, Faculty of Engineering, Shahid Chamran University of Ahvaz, Ahvaz, Iran.

Abstract

In the past few decades, multi-staged fracturing technologies applied to horizontal wells have significantly facilitated the development of oilfields.
Nevertheless, a quantitative assessment of the complexity of the fracture network generated by hydraulic fracturing has been confronted with many
difficulties. In this research, a discrete fracture model (DFM) based on computational fluid dynamics (CFD) was developed in a naturally fractured
reservoir. In addition, hydraulic fracture aperture, hydraulic fracture numbers, and permeability on oil production rate were examined. A sensitivity
analysis was conducted, and the results revealed that the oil production rate increased with increased fracture aperture and hydraulic fracture numbers.
To validate the accuracy of the proposed method, a comparison between pressure distributions in a single fractured reservoir with a phase-field discrete
fracture model (PFDFM) has been conducted. The proposed method for simulating fluid flow in a fractured porous medium is accurate, convergent,
and very promising by numerical results.

Keywords:

Numerical simulation, hiscrete fracture model, fractured horizontal well, hydraulic fracture.
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Investigating the Effect of Choke on Oil Well Production and Choosing
the Right Size with the aim of Reaching Critical Conditions

Mohammad Hamidian 1,*, Meysam Mohammadzade Shirazi 2
1. Petroleum engineering student of Shiraz University.

2. Assistant Professor of petroleum engineering department, School of chemical, petroleum and gas engineering, Shiraz University.

Abstract

Controlling the pressure on the surface as well as regulating the production flow rate of the well are the duties of the choke valve. The choke size is usually chosen in
such a way that the downstream pressure fluctuations do not affect the upstream flow conditions and the well production rate. This requires that the flow through the
choke is set in critical conditions, where the flow rate is only a function of the upstream pressure. In this study, by using PIPESIM simulation software and for one of the
wells in the southwestern oil fields of Iran, by changing the choke size, the changes in the flow rate and wellhead pressure have been investigated and the best choke size
has been determined. Also, by changing the separator pressure, the appropriate size of the choke has been selected in order to achieve critical conditions. The simulation
results showed that the critical flow occurs in chokes with size 48 and 56 (on a scale of 1/64 inches) and in these sizes, a suitable flow rate and a small pressure drop in
the head and bottom of the well are expected. In the case of using a choke with size 56, the production flow rate reached to 3317.9 barrels per day. Also, the effect of
choke size on the temperature and properties of the wellhead fluid has been investigated.

Keywords:
Choke, choke size, critical flow subcritical flow, PIPESIM software.

Paper Code: ogpc2022-01360093

Classification of Reservoir Rocks Using Deep Learning

Sayedeh Zahra Ghavami 1, Davood Khoozanl, Saeid Sadeghnejadl
1. Department of Petroleum Engineering, Faculty of Chemical Engineering, Tarbiat Modares University

Abstract

Porosity, permeability, and hydrocarbon in place in reservoirs are among the critical parameters in petroleum engineering. To find them, it is necessary first to determine and
diagnose lithology. Lithology can be determined by geological analysis of slabbed whole cores. This process is usually done by hand during macroscopic core studies, which is
time-consuming and may be influenced by user bias. Thus, using efficient and automatic methods for lithology detection is of prime interest. This study uses machine learning
methods to identify lithology and classify rocks from whole core images. For this purpose, we compared three widely used network architectures (i.e., Resnet-50, Resnext-50, and
a convolutional neural network). The architectures are coded in the Pytorch library. 3000 meters of whole core images from 28 wells of sandstone reservoirs are used as a dataset.
This approach is automatic and free of user bias. Our result shows that Resnext-50 could predict and classify the lithology of unseen whole core images with 96.78% accuracy.

Keywords:

Whole core, lithology, image classification, deep learning, convolutional neural network.
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Geochemical Survey, Study of Activated Organic Carbon and the
Mineral Matrix Effect on Gurpi Formation of Alvand Oil Field, in Sirri
Area (Persian Gulf)

Sara Abachi 1*, Mahmoud Memariani 2, MohammadReza Kamali 3
1. MSc, Department of Earth Sciences, Science and Research Branch, IAU, Tehran, Iran.
2. Associate Professor, IAU. Tehran.

3. Associate Pz‘q/bssm‘, Curtin University, Bentley, Australia.

Abstract

In this study, 31 cutting samples from 2 wells, were subjected to geochemical analyses, assessing the hydrocarbon potentiality of Gurpi Formation as candidate source
rock. The expected hydrocarbon generation characteristics, percentage of TOC, level of maturity, role of neutral and active carbon and the mineral matrix effects are
the main subjects of this investigation. So, the preliminary geochemical evaluation such as Rock-Eval pyrolysis was performed.

By examining the obtained information, the type of hydrocarbon-generating properties and organic matter in Gurpi Formation mainly suggested the kerogen type II
and IIT and lower range type III. The sedimentation area was sub anoxic to oxidant that indicates moderate to rapid sedimentation rates. In terms of thermal maturity,
the kerogen is in beginning of the oil window, early catagenesis stage. The mineral matrix adsorption rate of activated organic and neutral carbon of the samples, was
calculated as 0.32, 0.81, 0.168 and 0.18, 0.72, 0.042, respectively.

Keywords:

Source rock, Rock-Eval pyrolysis, source rock evaluation, Alvand Oil Field, Gurpi formation.
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Effective Factors in the Stability of Foam and its Effect on the Enhanced
Oil Recovery of Reservoirs

Farzaneh Asghari 1, Atefeh Hasan-Zadeh 2,*
1. BSc in Peroleum Engineering, Fouman Faculty of Engineering, College of Engineering, University of Tehran.

2. Fouman Faculty of Engineering, College of Engineering, University of Tehran.

Abstract

One of the methods that has recently received attention in oil recovery and the issues of enhanced recovery is foam injection in the reservoir, which
partially improves the shortcomings of the mixed and non-mixed gas injection method and leads to more oil recovery. In this article, the studies
conducted on the problem of foam injection and foam stability and all parameters affecting foam stability such as gravity drainage, Laplace capillary
suction, marangoni effect, Interfacial tension, diffusion (disproportionation), liquid drainage by gravity, liquid viscosity, influence of additional phases,
the effect of the presence of oil, the effect of wettability, the effect of pressure and temperature, the effect of salinity, disjoining pressure, electric double
layer, the type and concentration of surfactant and the bubble size are discussed. Then, the effect of foam stability in the enhanced oil recovery of
reservoirs is discussed.

Keywords:

Foam injection, foam stability, Enhanced oil recovery, gas injection, surfactant.
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Removal of Asphaltene Deposition from Well Columns: Impact of
Casing Composition

Amir Hossein Nikoo 1, Leila Mahmoodi 1, M. Reza Malayeri 1*, Masoud Riazi 2,3
1. Department of Chemical Engineering, School of Chemical and Petroleum Engineering, Shiraz University, Shiraz, Iran.
2. Department of Petroleum Engineering, School of Chemical and Petroleum Engineering, Shiraz University, Shiraz, Iran.
3. Enhanced Oil Recovery (EOR) Research center, IOR/EOR Research Institute, Shiraz University, Shiraz, Iran.

Abstract

The oil industry is at risk from asphaltene deposition in oil reservoirs and wells as well as in oil transportation and refineries. As a result, it would be of
practical implication to discern its impact by implementing cutting-edge operational methods. The goal of the current study is to investigate how the
casing material affects the threshold at which asphaltene may be removed from the well column using the shear force, rolling, and rebound processes.
In order to show how the surface material would be practical in asphaltene abatement, the experimental size distribution of asphaltene particles and the
theory of surface energy are used. The findings demonstrated that the casing substrate profoundly affects the critical velocities of asphaltene removal
from the well column, where particle rebound played a decisive effect.

Keywords:

Asphaltene, casing, deposition, removal, surface energy.
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Improvement of Cohesive Interactions between Calcium Carbonate
Particles using a Green Scale Inhibitor

Leila Mahmoodi, Amir Hossein Nikoo, M. Reza Malayeri*

Chemical Engineering Department, School of Chemical and Petroleum Engineering, Shiraz University, Shiraz, Iran

Abstract

Higher operating costs and lower production rates in the up and downstream oil industry are commonly reported as the consequence of mineral scale
formation. Subsequently, scale inhibitors (SI) are generally known as an efficient approach to overcome this severe problem. However, the employment
of some SIs is hazardous to the environment due to their chemical structures and the presence of some functional groups. Therefore, the utilization of
green SIs has been highly recommended. In this study, folic acid as a green SI was investigated from a theoretical perspective, although some preliminary
experiments, i.e., high-temperature static tests and contact angle measurements, were done. The results revealed that folic acid could inhibit calcite
precipitation through the Lewis acid-base interaction energies. Moreover, folic acid could optimally retard calcite particles from getting aggregated and
further precipitated at the dose of 450 ppm.

Keywords:

Cobhesion, folic acid, green scale inhibitor, precipitation, surface energy.
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A Novel Approach to Model Fines Migration as a Formation Damage
Mechanism

Peyman Pourafsharyl,*, Rizwan Muneerl, Muhammad Rehan Hashmet2
1. Nazarbayev University, Astana, Kazakhstan.

2. United Arab Emirates University, Al-Ain, United Arab Emirates.

Abstract

Fines migration is a formation damage mechanism that results in permeability reduction and production problems due to the alteration in electrostatic
and hydrodynamic forces in porous media. Fine migration is mainly caused by changes in the attractive and repulsive surface forces, which are triggered
by mud invasion during drilling activity, the utilization of completion fluid, acidizing treatment, and water injection into the reservoir during secondary
and tertiary recovery operations. Hence, estimation of water critical salt concentration and critical injection rate is essential to control and overcome this
damage mechanism. In this study, a modified model based on DLVO theory is presented to predict the effect of ions present in porous media, injection
velocity, and injection strategy on the initiation and extent of fines migration. Different experiments such as coreflooding, Zeta potential measurement,
and surface studies were conducted to verify the model and study different approaches such as the application of nanofluid injection to control the fines
migration. This study showed that the presence of divalent ions significantly affects the electrostatic force, and their presence in the formation water
and injection water is beneficial to control fines migration even at low salinity of the injection water. Model and experimental results confirm that the
application of nanoparticles increases the attractive force and helps to mitigate the fine migration problem.

Keywords:

Fines migration, formation damage, nanoparticles, zeta potential, DLVO modeling, and sandstones.
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Porosity Modeling of Kushk Reservoir in an Oilfield Located in Abadan
Plain using Electrofacies

Zahra Sadeghtabaghil, Vali Mehdipour 1*

1. Exploration and Production, Dana Energy Co.

Abstract

The 3D effective porosity modeling of Kushk reservoir in an Iranian oil field is the main topic of this paper. For this purpose, the electrofacies analysis
was used for better porosity distribution in Gadvan Formation. For electrofacies analysis some logs including effective porosity, calcite, sandstone, and
shale volumes have been used as input data. The applied algorithm for clustering is Multi-resolution graph-based clustering (MRGC). Based on this
analysis, six electrofacies have been detedcted. Two sandy facies possess high porosity, whereas, two shaly facies show improper reservoir characteristics.
In this paper, data analysis of porosity has been linked to all facies codes in order to achieve a great match between porosity distribution and relevant
facies code. The porosity map of Kushk reservoir of Gadvan Formation shows increasing effective porosity toward the northern sections of the studied

area.

Keywords:

Electrofacies, KushK reservoir, effective porosity, 3D modeling.

Paper Code: ogpc2022-01850143

H2S Resistant High-Performance Elastomers for Use in Sour Wells

Pooria Aminizadehl, Saeed Mahmoudil,2
Kia Oxin Petro Pajoohan Sharif (PETROCO)

Sharif University of Technology

Abstract

Oil wells with more than 0.5 percent H2S are categorized as sour wells. Harsh media especially H2S is a challenge in sour wells operations. In this paper,
behavior of three of most conventional oil field elastomers have been investigated against H2S with molar concentrations between 0 to 5 percent. For
camparison, physical properties and swell behavior are measured pre and post immersion. FKM shows excellent results in all tests, HNBR is accebtable
for applications under 2 percent H2S and also is better to use for short time services, but NBR is not a good choice at all in high temperature sour media.

Keywords:
H2S service, FKM, HNBR, NBR, inflatable packer, packing element.
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Laboratory Investigation of the Effect of CO2 and Gaseous
Hydrocarbons on the Wettability of Real Samples

Amirhouman Kamalil
1. M.Sc. student, Petroleum engineering, Sahand University of technology, Tabriz, Iran.
Abstract

Wettability is one of the properties of reservoir rocks that connects the rock part and the fluid inside the formation. If the rock tends to absorb water, it
is considered water-wet (hydrophil), and if it tends to absorb oil, it is considered oil-wet (hydrophob). In this article, the main goal is to investigate the
effect of CO2 gas and Forouzan oil field gas on the equilibrium samples consisting of sand and oil from the Soroush oil field.

Keywords:
Wettability, Reservoir, Water-wet, Oil-wet- Waterflooding, flood test.
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Investigating the Changes in IPR of the Well by Acidizing and
Haydraulic Fracturing: Nodal Analysis by Pipesim Software

Shamim miraee 1, meisam mohammad zadeh shirazi 2
1. MSc student, shiraz university, Department of chemical, oil and gas engineering

2. Assistant professor, shiraz university, Department of chemical, oil and gas engineering

Abstract

as time passes by, production of oil and gas is reduced because of reduction of oil reserves and reservoir pressure, therefore the need of using well
stimulation methods and production improvement is increasing steadily, In this paper, two common methods of well stimulation (acidizing and
hydraulic fracturing) are investigated and the parameters affecting them are examined. By utilizing pipesim software, a production well (based on
south-west of iran) is simulated while each of these parameters will be separately investigated followed by sensitivity analysis. results show that flow
rate Production In normal condition is 11.3 mmscfd and this number is increasing by matrix acidizing to 24.4 mmscfd and after hydraulic fracturing in
stabble condition it can reach 17.5 mmscfd at the end the most optimal technique for well stimulation is suggested.

Keywords:

well stimulation methods, acidizing, hydraulic fracturing, petroleum production hydraulic hydraulic fracturing, sensitivity analysis fracturing, pipesim
software.
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Lagrange, Penalty and Elimination Methods in Applying Finite Element
Boundary Conditions

Hossein Sarvi 1,3, Ali Ranjbar2,3,*
Bsc. Student, Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran
Assistant Professor, Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran

2. Sustainable Exploitation of Underground Resources research core, Persian Gulf University, Bushehr, Iran

Abstract

Finite element method (FEM) uses for solving engineering problems as a powerful tool. This method uses the matrix algebra method to analyze
structures and it leads to analyses the changes of the structures. Numerical methods need applying boundary conditions (BCs) to have the ability to solve
problems. In FEM, applying necessary BCs is essential in stiffness matrix. In this paper, besides to examining the equations and their discretization by
the standard Galerkin method, introducing and comparing the methods of applying necessary BCs such as the Penalty method, Lagrange coeflicients,
Elimination and Extended elimination have been discussed. Also, for comparison of mentioned methods, the deformation of a two-dimensional beam
with two degrees of freedom has been investigated and then the obtained results have been compared with the results of the existing analytical method.
The results of this study show that the error in various methods of applying the necessary BCs is very low compared to the analytical method, and also
the different methods have almost the same error. In addition, according to the characteristics of the methods, Elimination method, extended elimination
and Penalty method for applying normal boundary conditions and Lagrange method for applying conditional boundary conditions are suggested.

Keywords:

Penalty method, Lagrange coefficients, elimination method, finite element method, necessary boundary conditions.
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Review and Comparison of Empirical Methods and Rock Physics
Models in Estimating Shear Wave Velocity

Seyed Alireza Kamani 1, Ali Ranjbar 2,*
1. Msc. Student in Petroleum Engineering, Petroleum University of Technology, Ahwaz, Iran.

2. Assistant Professor, Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran.

Abstract

Shear wave velocity is considered as one of the most important physical parameters of rock, which can be measured with dipole sonic imager (DSI) logging tool. On the
other hand, these data are not available in all wells, and therefore, the accurate and reliable estimation of this parameter with the least uncertainty in determining the
characteristics of the reservoir is of great importance. The shear wave speed prediction approach in this study includes two impirical methods and a rock physic models.
In experimental methods, empirical correlations reported in studies have been used. In the second method, two rock physics models, Gaussmann and Xu and Payne,
which are more complicated than the experimental models, have been chosen to determine the characteristics of the shear wave velocity. In this study, all the stated
methods are compared based on the correlation coefficient (R2) and Average Relative Error (ARE). The final results showed that the Greenberg and Castagna method
with Gaussmann fluid replacement theory leads to more uniform performance and better prediction of shear wave velocity with accuracy of R2=0.9067.

Keywords:

Shear wave velocity, dipole sonic imager, rock physics models, wave velocity estimation.
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Numerical Analysis of Two-phase
Fluid Flow in Fractured Hydrocarbon Reservoirs

Hossein Sarvil, Parirokh Ebrahimi2, Ali Ranjbar 3,*

1. Bsc. Student in Petroleum Engineering, Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran.
2. Msc. Student in Petroleum Engineering, Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran.
3. Assistant Professor, Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran.

Abstract

Considering the complexity of fluid flow simulation in fractured reservoirs, several numerical models, including Warren Root, Kazemi, etc., have been presented to investigate
their behavior. In this article, flooding simulation by finite difference numerical method in a fractured reservoir with two-phase fluid flow with a dual-porosity model has been
done. The results have been compared with a similar reservoir without a fractured network. The results indicate that the pressure’s front in the quarter five spot pattern is semi-
circular in a homogenous reservoir with no fracture, which in this case causes more hydrocarbon sweep, and also more enhanced oil recovery. In fractured reservoirs, due to the
connection between the matrix and fractured rock, the fluid’s front is not semi-circular, but there is fluid flow from the fracture to the matrix or from the matrix to the fracture.
According to the location of the wells and the pressure difference, it is possible that the fluid flows from the fracture to the matrix or from the matrix to the fracture, in which
case it is possible that the fracture is used as a conduit for fluid transfer, which does not cause a pressure difference and there is not much increase in production.

Keywords:

Fractured hydrocarbon reservoirs, finite difference numerical method, dual- porosity model, flooding, two-phase fluid flow simulation.
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Liquid Repellency in Gas Condensate Reservoirs Using Different
Chemical Treatment Agents

Fatemeh Kazemi 1, Reza Azin 2,*, Shahriar Osfouri 1
1. Department of Chemical Engineering, Faculty of Petroleum, Gas, and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran

2. Department of Petroleum Engineering, Faculty of Petroleum, Gas, and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran

Abstract

Gas condensate productivity is decreased by liquid blockage when the reservoir pressure near the wellbore falls below the dew point. Among various techniques to
overcome liquid blockage, wettability changing is the most promising method. In this study, we investigate the ability of different chemical solutions to change the
wettability of two rock types, including carbonate and synthetic rocks. Contact angle measurement was performed to evaluate the effect of the treating process. It was
concluded that COUPSYL*WRS nanofluid, PTFE solution, hydrophobic SiO2 nanoparticles + PDMS solutions could change the water contact angle and produced
water repellency condition, while none of the used solutions could change the condensate contact angle. It was also shown that by increasing SiO2 nanoparticle
concentration from 0 to 2 wt%, the water contact angle increased from 117 to 155, which is the most effective solution in the wettability alteration process.

Keywords:

Gas condensate, Liquid repellency, chemical treatment, wettability alteration.
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Performance of Multi-Layer Perceptron Neural Network in Estimating the
Minimum Miscibility Pressure of CO2 Compared to Conventional Methods

Ali Akbaril, Ali Ranjbar2,*, Fatemeh Mohammadi nial
1. Bsc. Student in Petroleum Engineering, Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran.

2. Assistant Professor, Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran.

Abstract

The CO2 gas injection process is considered as one of the most important miscible methods of increasing oil production from reservoirs. Different
laboratory and theoretical methods have been presented to determine and calculate the minimum miscibility pressure, but considering the cost of
laboratory methods, research on theoretical methods to calculate this parameter continues. In this study, the data obtained from previous studies
regarding the minimum miscibility pressure (MMP) have been used. After that, the performance of conventional methods such as Glaso, Johns and Orr,
as well as Yellig and Metcalfe method and the perceptron multilayer artificial neural network algorithm, have been evaluated in MMP estimation. The
statistical parameters of the correlation coefficient and the average relative error have been used to evaluate the performance of the mentioned methods.
The results show that among the conventional methods, the Glaso method with the accuracy of R2=0.8749 is the best method in estimating MMP. This
is while the accuracy of the artificial neural network method is equal to R2=0.9495. The results show that the artificial neural network method is more
reliable and accurate than conventional methods.

Keywords:

Gas injection, Multi-Layer Perceptron, minimum miscibility pressure, carbon dioxide gas, artificial neural network
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H2S Resistant High-Performance Elastomers for Use in Sour Wells

Pooria Aminizadehl, Saeed Mahmoudil,2
1. Kia Oxin Petro Pajoohan Sharif (PETROCO).

2. Sharif University of Technology.

Abstract

Oil wells with more than 0.5 percent H2S are categorized as sour wells. Harsh media especially H2S is a challenge in sour wells operations. In this paper,
behavior of three of most conventional oil field elastomers have been investigated against H2S with molar concentrations between 0 to 5 percent. For
camparison, physical properties and swell behavior are measured pre and post immersion. FKM shows excellent results in all tests, HNBR is accebtable
for applications under 2 percent H2S and also is better to use for short time services, but NBR is not a good choice at all in high temperature sour media.

Keywords:
H2S service, FKM, HNBR, NBR, inflatable packer, packing element.
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The effect of Accessible Volume on Excess Adsorption of Methane and
Ethane in Kerogen

Saeed Babaei 1, Hasan Ghasemzadeh 1, *, Vesal Montazersahebl

Civil Engineering Faculty, K. N. Toosi University of Technology, Tehran, Iran

Abstract

The correct and accurate calculation of excess adsorption capacity in shale gas reservoirs is one of the key parameters for gas-in-place estimation. One of
the significant factors in estimating the amount of excess adsorption is calculating the accessible volume. In this study, using molecular simulation, the
effect of calculating the accessible volume was investigated in order to investigate the excess adsorption capacity of methane and ethane at a temperature
of 333.15 K and up to a pressure of 50 MPa in kerogen. For this purpose, three kerogen matrices with different pores were built. The accessible volume
was calculated using helium expansion and helium, methane, and ethane probes. The results show that the use of helium expansion and helium probe
methods shows a higher accessible volume than reality for the excess adsorption of methane and ethane fluids inside the kerogen nanopores, which
causes the estimation of excess adsorption to be lower than reality.

Keywords:

Unconventional reservoirs, Shale gas, Kerogen, Accessible volume Molecular, simulation, Adsorption.
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Numerical Study of Water and Polymer Flooding in an Oil-Wet
Heterogeneous Porous Medium

Alireza Sadeghinial,*, Nasir Mehranbod1l

1. Department of Chemical Engineering, School of Chemical and Petroleum Engineering, Shiraz University, Shiraz, Iran.

Abstract

In recent decades, as oil reservoirs near their half-life, enhanced oil recovery (EOR) techniques, including water and polymer flooding, have become increasingly important
and widespread. Hence, a computational fluid dynamics (CFD) model was employed in this research to simulate a two-phase flow in an oil-wet heterogeneous porous
medium. The Navier-Stokes and phase-field equations were coupled by COMSOL multiphysics software to describe oil-water flow in pore structure and trace the interface
of phases. The system of equations was discretized by the finite element method (FEM), and then the weak form of equations was solved. In the next section of this study,
a sensitivity analysis was performed, and the influence of effective parameters such as wettability, viscosity ratio, and heterogeneity were investigated. Finally, polymer
flooding is proposed as a remedy for increasing water sweep efficiency and declining residual oil. It was observed that polymer flooding increased oil recovery by 79%.

Keywords:

Numerical simulation, polymer flooding, water flooding, two-phase flow, porous media.
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Abstract

Indirect study of the properties of the underlying layers is significant for geologists.One of these study tools is seismicity, which can be remarkable due to the nature of
the wave and the phenomenon of energy absorption in various formations along with other tools.Vertical Seismic Profile (VSP) is a valuable method in the exploration
of oil and gas.This method is used to estimate the properties of rocks in the well.In seismic operations, Elastic waves are sent to Earth.Part of the energy of the waves
is reflected by the passage of the earth’s layers and received by receivers on the ground.Determine after underground processing information, which is one of the most
important uses of seismic data in the exploration of oil and gas.In this study, we will study a gas field in the southwest of iran and carry out the studies in question.
Thequality factor is one of the most important seismic identifiers that is completely transparent in the results of its VSP information.

Keywords:

Elastic waves, vertical seismic profile, quality factor.
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Abstract

Nowadays, many types of enhanced oil recovery methods are used in oil reservoirs in order to provide energy. Water flooding, polymer injection, water injection with
low salinity, etc. are among the methods that are used to increase oil extraction, but due to the existence of heterogeneity in geophysical parameters, fluid properties,
boundary conditions, etc., at the fluid boundary injection and oil, a phenomenon called fingering phenomenon occurs. With the increase of fingering phenomenon,
injection fluid breaks through faster and as a result, less oil is produced, so it is necessary to investigate more factors affecting this phenomenon. In this study, the effects
of changes in porosity, permeability, oil viscosity, injection fluid viscosity, and pressure difference on both sides of the reservoir on the phenomenon of fingering have
been investigated, and the results indicate that the increase in permeability and the increase in pressure difference have a direct relationship with the intensification of
the phenomenon of fingering. Also, the increase in porosity and viscosity has an inverse relationship with the intensification of the fingering phenomenon.

Keywords:

Fingering phenomenon, viscous fingering, finite element numerical method, immiscible displacement.
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Analysis and Review of Algorithm, Application and Challenges of
Machine Learning in Oil and Gas Industries

Mohammad Amin Ansari Kharaji 1,¥, Amir Hossein Gorgi 1, Danyal Abad 1

1. Faculty of Chemical Engineering, University of Tehran

Abstract

Oil and gas industries are facing several challenges and issues in data processing and handling. Large amount of data is generated with various techniques
and processes. The proper technical analysis of this database is to be carried out to improve the performance of oil and gas industries. This paper provides
a comprehensive state-of-art review in the field of machine learning and artificial intelligence to solve oil and gas industry problems. It also narrates
the various types of machine learning and artificial intelligence techniques which can be used for data processing and interpretation in different sectors
of upstream oil and gas industries. The achievements and developments promise the benefits of machine learning and artificial intelligence techniques
towards large data storage capabilities and high efficiency of numerical calculations. In this paper a summary of various researchers work on machine
learning and artificial intelligence applications and limitations is showcased for upstream and sectors of oil and gas industry. The existence of this
extensive intelligent system could really eliminate the risk factor and cost of maintenance.

Keywords:

Machin learning, artificial intelligence, data Algorithms, Oil and gas industry.
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Interfacial Tension
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1. Department of Petroleum Engineering, Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran.

2. Western Australia School of Mines, Minerals, Energy and Chemical Engineering, Curtin University, Kensington, Western Australia, Australia

Abstract

Interfacial tension of methane-water/brine plays a significant role in the different phases of exploitation and processing of natural gas. Therefore, precise
prediction of such important parameter can lead to a more accurate simulation of various processes in which the IFT of methane-water/brine is involved.
In this study, the Genetic Programming (GP) modeling approach is utilized to provide an easy-to-use correlation for estimating IFT. The extensive
collected dataset consists of 820 measured data of methane-water/brine IFT, which includes effective parameters on IFT, namely; temperature, pressure,
and salinity. The efficiency of the developed model was evaluated through different statistical and graphical analyses. The results demonstrated good
performance and superiority of the suggested model compared to some of the best correlations available in the literature.

Keywords:

IFT, methane-Water, Genetic Programming, modeling, correlation.
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Abstract

In this study, the prediction of adsorption capacity of phenol from aqueous solution using lead ferrite-activated carbon composite was investigated using
artificial neural network. The network input parameters are pH, contact time, initial phenol concentration and temperature. Modeling was done based
on 80 measurements of data sets under different operating conditions. Multi-layer perceptron (MLP) neural network trained by Levenberg-Marquardt
(LM) and Scaled Conjugate Gradient (SCG) algorithms were applied. The optimal number of hidden layers and neurons in each layer was determined
using the trial-and-error method. The values of RMSE, AARE%, and R2 of the total dataset in the case of MLP-LM model were 0.85389, 1.0007, and
0.99899, respectively. Results showed that the proposed neural network model could be successfully used to estimate the adsorption capacity of adsorbent
for the phenol removal from aqueous solution.

Keywords:

Activated carbon, adsorption, artificial neural network, phenol, prediction.
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A Comprehensive Review of Digital Rock Physics: from Tomographic
Images to Pore Network Modeling
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Abstract

The growth of hydrocarbon resources dramatically influences the energy market’s future. Digital Rock Physics (DRP) is a scientifically accepted approach for evaluating
reservoirs’ rock qualities. In theory, knowing the geographical distribution of the linked pore space enables one to anticipate the characteristics of a rock sample. But upscaling
predictions systematically hasn’t been possible yet due to restrictions on unique microscopic resolution and approximated measurements. Getting information about the
structure through tomographic pictures of porous materials is an essential part of porous media investigation. The ability to extract pore networks is especially beneficial
because it allows for pore network modeling simulation studies, which can also be helpful for various tasks ranging from modeling transportation characteristics to predicting
the effectiveness of the whole equipment. This paper deals with a comprehensive overview of the importance, steps and methods of simulating the porous medium using pore
network modeling and all their necessary prerequisites. For this purpose, instead of using continuum-based modeling it has been tried to enter in the pore scale and review the
steps of modeling that happen in that according to image-based methods mentioned by previous researchers, which are very useful for modeling complex geological materials.

Keywords:

Pore network modeling; digital rock physics; porous media; reconstruction algorithms; openPNM.
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Case Study of One of Iran’s Offshore Fields
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Abstract

In well design, the key to successfully achieving goals and reducing costs is to design well programs based on the prediction of potential problems. The focus of the
drilling industry has shifted towards reducing non-productive and invisible lost times. In this research, using machine learning methods and drilling parameters, the
classification of drilling problems has been investigated. The drilling data of 17 wells of one of the offshore fields in southwest of Iran were used to build machine
learning models. 411 data sets were extracted from various sources such as daily drilling reports, drilling mud reports, and final well reports after removing outlier data.
Using feature selection, the features was reduced from 31 to 14. Using MATLAB R2021b software, multi-class classification models including nearest neighbor, and
neural network were implemented. After optimization, the best validation accuracy belonged to the nearest neighbor model with an accuracy of 87.3%. Also, the most
accurate models in the testing phase were the nearest neighbor with 86.3%, and the neural network with 80%. Models with appropriate accuracy can be used to predict
drilling problems, and subsequently avoid them, while drilling new wells in the field under study.

Keywords:

Drilling operation, machine learning, multi-class classification, drilling problems, drilling parameters.

Paper Code: ogpc2022-01600307

Determining Critical Drilling Depths Using Support Vector Machine,
Discriminant Analysis and Ensemble Classifier Methods, a Case Study

Hamed Azadian 1, Ali Ranjbar 2, *, Reza Azin 3, Abbas Ruhi
1. Msc Student, Petroleum Engineering, Faculty of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran

2. Faculty Member of Petroleum, Gas and Petrochemical Engineering, Persian Gulf University, Bushehr, Iran 3. National Iraninan Drilling Company

Abstract

Predicting critical depths where drilling problems are more likely than other depths based on the experience of drilling previous wells in the field can be an important
step in reducing drilling time and costs. In this research, by applying machine learning methods and using drilling parameters, the prediction of critical drilling depths
has been investigated through the classification of drilling problems. 411 data sets obtained from the drilling of 17 wells in one of Iran’s offshore fields were used to
build machine learning models. To test the models, 30% of the data were used to prove their generalization. Using MATLAB R2021b software, multi-class classification
models including support vector machines and ensemble classifiers were implemented. After optimization, the best validation accuracy belonged to the ensemble
classifier with an accuracy of 89.2%. Also, the most accurate models in the testing phase were the ensemble classifier with 87.4% and the support vector machine with
82.1%. Models with appropriate accuracy can be used to predict critical drilling depths, and pay more attention while drilling new wells in the field under study.

Keywords:

Critical depth, support vector machine, ensemble classifier, offshore drilling, artificial Intelligence.
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Laplace Transform using MATLAB Software
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Abstract

Laplace transforms play an important role in engineering and solving differential equations. This technique also helps to solve a wide range of problems in petroleum
engineering. The main challenge is to convert the Laplace space into real space. In this research, four methods including Zakian, Stehfest, Fourier series and Schapery
method have been investigated and compared to calculate the Laplace inverse. In simple equations such as constant functions, the applied methods have acceptable
accuracy, however in more complex functions such as exponential functions, Zakian and Fourier series methods have better performance. For periodic functions in
short ranges, Zakian and Fourier series methods have almost the same accuracy, but in higher ranges the accuracy of Zakian method decreases significantly. Also, in
square wave function, only the Fourier series provides an acceptable approximation of the real solutions.

Keywords:

Laplace transforms, Zakian, Stehfest, Fourier series.
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Abstract

Construction of 3D geomechanical model has special importance in predicting reservoir performance and can be used as a useful tool in reservoir management. For
example, construction of geomechanical model helps in the design of drilling operations, wellbore stability, fault stability, rock mechanical behavior and etc. In this
study, the 3D geomechanical characteristics of the field located in the northeast of the Persian Gulf have been investigated in order to evaluate the mechanical properties
of the reservoir rock. Youngs modulus has been estimated in the mentioned reservoir. The variogram data and geostatistical methods have been used to construct a
3D model. In the mentioned model, median averaging method and 3D petrophysical modeling interpolation methods such as SGS, Kriging, Co-Kriging, and Moving
average have been investigated in five wells. In order to estimate the best result in 3D geomechanical modeling, the designed model has been compared with the data of
a well. The results of this study show that the CoKriging method with R2=0.987309 is the most suitable method for 3D geomechanical modeling of this field.

Keywords:
Young’s modulus, SGS Method, kriging method, co-kriging method, geomechanics 3D modeling.
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Abstract

In 1953, Mendel presented one of the first solutions for Biot’s consolidation theory. The solution presented by him is one of the most important issues for the validation
of numerical codes combined with geomechanics and single-phase fluid flow. Considering the problem’s coexistence and based on Biot’s pore elasticity theory, its
solution includes solving mass conservation and momentum balance equations for fluid phase and solid phase, which in transient stat are checked depending on time.
The primary unknowns in these equations include fluid pore pressure and solid phase deformation. In this study, Mendel’s problem is investigated for a fully saturated
elastic porous medium. The method used in this study is the standard finite element Galerkin method. The proposed model provides a good agreement with the
analytical solution, which indicates the accuracy of the model designed in this research. Among the innovations of this research, we can mention the examination and
comparison of different aspects of solving Mendel’s problem both from the physical point and the numerical solution.

Keywords:

Numerical modeling, finite element method, Mendel’s problem, Standard Galerkin.
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Abstract

One of the controllable parameters which is able to prevent well instability is the drilling mud weight. Therefore, finding the right drilling mud weight,
which is also known as the safe drilling mud window, has become one of the challenges in the oil industry and specifically, in the drilling of hydrocarbon
wells. To calculate this important parameter, one-dimensional mechanical earth model is usually used by the data obtained from the well logs. This is
while using the daily drilling report operation compared to the data obtained from the survey well, in addition to saving time, it is also economical.
In this research, the calculation of the safe mud window of the drilling using the daily drilling reports and its estimation using modern artificial
intelligence methods such as Artificial Neural Network (ANN) and Multi-Gene Genetic Programming (MGGP) have been discussed. Due to the lighter
mathematical calculations and the acceptable accuracy of the results obtained from the equation provided by the MGGP method, the use of this artificial
intelligence method in estimating the safe window of drilling mud is suggested in terms of speed, accuracy and efficiency.

Keywords:

Mechanical earth model, stress, safe drilling mud window, well stability, artificial intelligence, daily drilling data.
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Abstract

The instability of wells is one of the most important challenges in the drilling industry. Determining the stability of the well is highly dependent on
the evaluation and calculation of the in_situ stress. For this purpose, in this study, after calculating the stress with the help of petrophysical data, stress
estimation is done through two machine learning techniques. Because obtaining the amount of stress at different depths requires a lot of logs and also
high costs, we can obtain the stress values at the desired depths from the drilling data always available in the fields and without the need for additional
costs. Therefore, in this study, stress estimation is introduced with the help of machine learning and using daily drilling data as input parameters. The
machine learning algorithms used in this article include random tree (RF) and support vector machine (SVM) and the drilling data includes mud input
rate (Mwin), mud output rate (Mwout), flow rate (Q), torque (T) and round per minute (RPM). According to the algorithms used, RF is more accurate
than the SVM method for modeling.

Keywords:

Stress, daily drilling data, geomechanical parameters, machine learning.
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RAYAN ¢ ENERGY

Rayan Energy is an active company in the field of designing and manufacturing
ignition systems for gas turbines, flares, burners, boilers, furnaces and incinerators,
as well as temperature measurement systems (RTDs, thermocouples, and
ionizations). Technical knowledge alongside experience and expertise has enabled
Rayan Energy to excel in this field. Our capital is our team, sensitivity towards our
responsibilities, in-depth knowledge of the oil and gas industry, significant
familiarity with related regulations and principles, as well as being accountable and
responsible for the services we provide.

Vision

Rayan Energy Co. specializes in manufacturing and providing technical engineering
and commercial services, with the support of its valuable resources and professional
mindset to provide quality products and services using the latest technology in the
target industries, as well as its capability to develop mutual international
collaborations with world-renowned suppliers. With these three potentials and
assets, Rayan Energy presents itself as a top expert company in its field of activity
around the world.

Mission

The company provides high-quality products with modern technology in the field of
manufacturing advanced industrial ignition and combustion products as well as
providing technical, engineering and commercial services.

Values
Rayan Energy adopts the following core values:

Ethics in business
Commitment to maintaining customer satisfaction _
Respect for stakeholders and their rights

Continuous movement towards excellence

teamwork

Maintaining the health and safety of the beneficiaries

Activities/Services

# Designing and manufacturing industrial equipment, especially ignition
systems for all types of gas turbines, flares, boilers, burners and furnaces for
oil, gas, petrochemical, electricity and steel industries
Construction, installation and commissioning contracting
Equipment and raw material trading for oil, gas and petrochemical, electrical
and steel industries

Competencies/Qualifications

Experienced and expert human resources

Having necessary licenses such as manufacturing & operations license,
science and technology license, and knowledge-based company license
Presence in the vendor lists of oil, gas, petrochemical and steel companies
Permission to participate in oil, gas and petrochemical industry tenders at the
level of large financial transactions



e Presence in the industrial hub of the largest southern city of the country and
being close to the largest hydrocarbon resources in the country in Asaluyeh
(South Pars Oil & Gas Field) and having full familiarity and interaction with
the manufacturers of various sectors of the oil and gas industry

e Having a Research & Development and Commercial Department in the Fars
Province Science and Technology Park, and a close relationship with
technological companies and various start-ups in the oil and gas sector.

Products

Manufactured products include, but are not
limited to:

Gas Turbines Ignition Systems
Flares and Burners Ignition Systems
Flares and Burners Industrial Pilots
Duct Burners

Portable Ignition Systems

RTDs and Thermocouples ey
High Voltage Ignition Cables

Flame Monitoring Systems and Flame

5= O
Detectors (UV, IR, lonization) -
| i i et s ] [ e e P v
Contact V& /2

Address:

W e

Factory & Management Office: Street No. 123, South Kooshesh St, Third square, Shiraz
Industrial Town, Shiraz, Iran

Tel/Fax: 0098 713 774 4917

R&D, Business Dep. Office: Unit 5008, Ground floor, Oil, Gas, and Petrochemical Building, Fars
Science & Technology Park, Fanavari St., Arian Town, Shiraz, Iran

Tel/Fax: 0098 713 623 8336

Marketing Tel: 0098 917 850 4563

Website: www ravanenergy.co

Email: info@ravanenergy.co

International Affairs:
Email: intaffairsi@rayanenergy.co
Tel: 0098 912 712 0783
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