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Downstream Water Cooler, an Economical Choice over
Destructive Burner: A Case Study of Shiraz Refinery

Arash Shamseddini™, Majid Yazdan Panah™, Masoud Oudbor™

Department of Process Engineering, Shiraz Oil Refining Co.
shamseddini.arash@gmail.com

Abstract

In the coming pages the design of a water cooler is investigated in order to reduce the water
carry-over from the waste gas stream of the Sour Water Treating plant. High water content
prevents the gas to be burned inside the incinerator of the Sulfur Recovery unit and is
unwillingly sent to the flare network resulting into corrosion issues and Slops formation.
Upon simulating the whole water treating unit via Aspen v. 2006.5 to obtain operating data
for the gas stream, using HTRI v. 5.0 a highly efficient water cooler is designed which
practically condenses over 53 percent of water from the vapor phase making it suitable for
introduction to the incinerator.

Keywords: Water Cooler, Water Carry-Over, Sour Water Treating plant, Sulfur Recovery
unit, Slops, Computer Simulation
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" - Head of Process Engineering Department, SORC
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SYNTHESIZING AND COMPARING OF

ETHYLENEDIAMINEDI (O-HYDROXY- PHENYLACETIC)
ACID BY USE OF TWO NONFORMYLATION METHODS

ElhamAlikhany™, Ali Moradi™, Maryam Kalantari™

Kerman, Bahonar University of the kerman, Department of chemical engineering

Alimoradi2006(@yahoo.com

Abstract

Iron deficiency due to increasing the concentration of bicarbonate, reduces
photosynthesis, pigment synthesis, and other metabolic disorders. Therefore
the iron deficiency causes the color of young leaves turn to yellow which is
called chlorosis. Thus a fast operation applying a synthetic fertilizers is
essential to correct this deficiency after the symptoms onset. Iron is not
transported within the plant unless using, a continuous iron source. Iron
dissolution occurs through chelate in calcareous soils. The usage chelating
agent in agricultural fertilizers enhance iron absorption through increasing
the concentration gradient of releasable iron. One of important applicable
chelates is ethylenediaminedi(o-hydroxy- phenylacetic acid) (EDDHA) [or
N,N'-ethylene-bis-2- (0-hydroxy phenyl) glycine (EHPG)]. Synthesizing of
this valuable material could be performed by various methods such as
cyanidation technique. The aim of this study is synthesized EDDHA by two
different methods and compared used methods. In order to achive this
purpose, EDDHA was synthesized with the using of two varied carbonyl
compounds, phenol and ethylenediamine in alkaline condition. The
techniques which are used in this study carried out without cyanidation.
Reaction progress was controlled by Thin Layer Chromatography (TLC).
Fourier Transform Infrared Spectroscopy (FTIR) and mass spectroscopy
(MS) data confirmed the production of the product. Interperation of these
analyzing spectra have many new results in this regard.

Keyword: chelate, synthesis, calcareous soil, FTIR
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PEBAX Membranes in Gas Separation: A Review

SamiraMosleh’¥, M. RezaMozdianfard’®, MahmoodHemmati’*, Ghader

Khanbabai?
12Department of Chemical Engineering, University of Kashan., Kashan, 87317-51167
Email: mosleh_samira@yahoo.com

Abstract

Gas separation by selective transport through polymeric membranes is one of
the fastest growing branches of membrane technology. Membrane
performance is primarily limited by material properties, for which,
polyether/amide block copolymers often referred as PEBAX, have recently
been employed successfullyin gas separation. PEBAX with its highly
polar/nonpolar gas selectivity (e.g. H.S/CH4, CO»/Hz, or CO»/N,), and
typical permeation behavior of a rubbery polymer, is an interesting choice as
a membrane material for removal of CO, from synthesis,natural, and flue
gases. These phase separated, segmented-block copolymers consist of linear
chains of relatively rigid polyamide segments, interspersed with flexible
polyether segments. This review highlights the most promising
developments of the latest researches in gas separation using PEBAX as the
membrane material. Here, effects of using different additives and various
methods employed for modifying the structure and performance of PEBAX
based membranes are explained and briefly discussed. Also, description of
gas separation processes involved and different solvents for making PEBAX
membranes presented in the literatureso far are presented to lay the

foundation for more appropriate future research in the field.

Keywords: PEBAX, Gas separation, Solvent, Additive
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Phase Dispersion Sequence in a Fluid-Fluid Mass
Transfer System

1V.Vasfi", 2B. Hashemi Shahraki

Department of Polymer Engineering, Amirkabir University of Technology

(Tehran polytechnic), Mahshahr Campus

? Department of Gas Engineering, Petroleum University of Technology, Ahwaz Faculty
of Petroleum University

Corresponding Author E-mail: v.vasfi@aut.ac.ir

Abstract

The contacting of a gas with a liquid (fluid-fluid system) for the purpose
of mass transfer of one or more components is very important operation in
chemical engineering and industrial plants; often the mass transfer is
followed by a chemical reaction. One or both of the phases are normally
subdivided in such a contacting operation. The purpose of this phase
subdivision is generally twofold. It increases the interfacial area and it
produces relative motion between the phases. Both these effects contribute
to an increase in overall mass transfer rate. Because of the great importance
of this contacting operation this paper has been done to see which phase
should be dispersed to achieve the best performance. The present paper is
concerned with the different methods that are used in absorption process to
enhance mass transfer between a gas phase and liquid phase. The removal
of one or more selected components from a mixture of gases by absorption
into a suitable liquid is the second major operation of chemical engineering
that is based on interface mass transfer controlled largely by rates of
diffusion.

Keywords: Absorption, fluid-fluid mass transfer, operating condition,

phase dispersion.
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CFD Modeling of Polyethylene Fluidized Bed Reactor

Hossein Esmaeili"* , Salar Azizi"*

"Department of Chemical Engineering, Islamic Azad University, Bushehr Branch, Bushehr, Iran

esmaeili.hossein@gmail.com

Abstract:

Poly propylene (PP) is one of the famous polymers with great
application. In this study, CFD model on dynamics of the fluidized bed
polyethylene production process has been investigated. A detailed CFD
model for sticky poly propylene fluidized bed was formulated in this
work. As a result, detailed information on the PSD and hydrodynamic
fields of the gas and solid phases can be obtained from the simulations.
Defluidization due to particle aggregation also can be simulated. For
modeling plant-scale poly propylene reactors, a chemical look-up table
should be used to solve efficiently the solid species equations.. In order
to address all the issues in FB polymerization, models for simplified
polymerization kinetics, polydisperse multiphase flow, and mass and
heat transfer between the gas and solid particles are combined together.
As a result, physically aggregation because of atactic polypropylene is
more important than other aggregation reasons. Finally, as mentioned
earlier, after DQMOM is applied to the multi-fluid CFD model, new
terms accounting for the effect of aggregation and breakage need to be
added on the right-hand sides of the solid-phase momentum, energy, and
species equations. These modifications and detailed simulation results
for plant-scale fluidized bed polymerization reactors will be reported in
future communications.

Key words: Keywords: Polyethylene, Reactor, Fluidized bed, Kinetic theory, CFD
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Tuning of vapor-liquid equilibrium calculations of binary
mixtures by using the different experimental data and
application of genetic algorithm

Seyedeh Maryam Emadi , Seyedeh Zahra Emadi , Kamyar Movagharnejad
Babol Noshirvani University of Technology, Faculty of Chemical Engineering
seyedehmaryamemadi@gmail.com

Abstract:

Equations of state are the most important means for calculation and estimation of
thermodynamic properties in process engineering and extraction and operation of oil and
gas industry. Cubic equations of state are very noticeable because of their simplicity in
mathematic form of equations and also their good accuracy to predict the thermodynamic
properties. As the accuracy of these equations is mostly dependant on the binary
Interaction parameter, this parameter considered as a base parameter in this research to
tuning of the equations. We studied four cubic equations of state, Van der Waals,Redlich-
Kwong,Soave-Redlich-Kwong and Peng-Robinson and then we extracted the special
mathematic equations of thermodynamic functions such as fugacity coefticient
,volume,enthalpy,entropy and internal energy and K-value related to each equation of
states from the general form of these functions.then we programmed the software by
visual basic language. This software is able to calculate the optimum value of binary
interaction parameter by application of genetic algorithm and available experimental
data of vapor-liquid equilibrium entered by user. This method optimizes the calculations
and actualll)y increases the accuracy the equations of state very much. Also the values of
fugacity coefficient, volume, enthalpy, entropy, internal energy in different
thermodynamic states can be calculated by this software. The ability of this software to
calculate the thermodynamic function is great and very useful in petroleum engineering
and related industry.

Keywords: Tuning, Vapor-liquid equilibrium, Genetic algorithm
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Study of the effect of process conditions on the Methanol
production

Maryam Tavakolmoghadam""", Mohammadali Safavi"*

Research Institute of Petroleum Industry
*tavakolm@ripi.ir

Abstract

The production of Methanol from natural gas feedstock is one of the most
important gas-to-liquid processes which can be divided into four main
stages: feed purification, reforming, methanol synthesis and methanol
purification. The light ends present in the raw methanol are removed in the
topping column. The stabilized raw methanol consisting of methanol, water
and minor amounts of higher alcohols is fractionated in the purification
section to produce methanol grade AA.The optimization of the purification
section is the subject of the present work.The goal is to maximize the
amount of final MeOH of AA gradein which,the concentration of methanol
is above 99.85(%wt).The simulation program Aspen Plus®, was used to
construct the process model and optimize the product specifications. The
effect ofdifferent parameters to optimize the columns of the purification
section has been investigated, such as thechange in reboiler duty, the feed
stage and the off gas temperature for thetopping column, whilereflux ratio,
side stream flow rateand reboiler duty are the variables which have been
optimized in therecovery column.According to the simulation, the total
methanolloss of 432.814kg/hr was estimated and with optimum conditions
the amount of methanol in the final product was 209115.74 kg/hr. The
optimized distillate rate and reboiler duty of the topping columnare 79.8
(kmol/hr) and 38.83481(MMkcal/hr), respectively. The optimumreflux
ratioofthe recovery columnwas obtainedwhich is2.23.

Key word:Methanol production, process conditions, optimization,
simulation

"-2Chemical engineer, MSc., Faculty member
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Guidelines for Conceptual Design Of Gas Treating Plants

By: Mohammad Maleki
Process & HSE department manager
EIED (Energy Industries Engineering & Design Co.)
April-2013
Maleki-m@eied.com

1. Article SCOPE
This article covers the strategy for configuring gas plants process structure
and defining the process units for choosing the best configuration for gas
treating refineries.
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Mathematical modeling of liquid-liquid extraction in
packed and pulsed packed column for LPG sweetening
process

Ali Zarei! , Sattar Ghader'* , Saber Maharati Azar Znooz>
1. Department of Chemical Engineering, Shahid Bahonar University of Kerman, Kerman, Iran

2. Process Engineering Department, Phases 6,7 and 8 of South Pars Gas Complex, Assaloyeh,
Iran

*Corresponding Author’s E-mail: sattarghader@yahoo.com

Abstract:

A mathematical model was developed for conventional packed bed extraction column of mercaptan
removal from liquid propane. The conventional unit is extraction column of LPG sweetening unit of
South Pars Gas Complex. Extraction column is filled with pall rings structured packing where
mercaptan is extracted from continuous (organic) phase to dispersed (aqueous) phase accompanied by
a chemical reaction in propane/mercaptan/caustic system. Mathematical model was compared with
experimental data and it was concluded that the simulated model corresponds to experimental data.
The developed model was also compared with a pulsed packed column as a result of more mass
transfer in this configuration. All important hydrodynamic parameters such as hold up, flooding
velocity and continuous and dispersed phases flow rates were studied together with the effect of
chemical reaction on increasing mass transfer. Mass transfer depends mainly on contact interfacial area
between continuous and dispersed phases which increases with dispersed phase hold up and lower
droplets size. However, hold up increases with pulse intensity in pulsed column and more mass
transfer of mercaptan will occur in this case. In the bottom of column driving force for mass transfer is

low and effect of reaction will become more important.

Keywords: liquid-liquid extraction, mercaptan removal, packed column, pulsed packed columns,
hold up, flooding velocity
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Soheil Sarioletlagh Fard™*, Arvin Khadem Samimi"®

Research Institute of Petroleum Industry, Process Development & Equipment
Technology Division
*sarioletlaghs@ripi.ir

Abstract
Process Intensification (PI) is an engineering approach to improve processing efficiency and
reducing equipment costs and size simultaneously. The processes involved with high energy
consumption and relatively low efficiencies could be subjected as the first priority of process
intensification. Sulfur Recovery Unit (SRU) in petroleum and natural gas refineries is a side-
treatment unit to avoid flaring rich-acid gas and recovery of sulfur compounds as the
elemental form. High energy consumption, and large equipment consideration, makes the
SRU process feasible for intensification. In this paper applicability and technical feasibility of
process intensification is discussed for each operation unit of SRU separately. The works
done and similar experiences show that the intensified SRU could have an improved
functionality with lower energy consumptions and higher efficiencies.

Keywords: Process Intensification (PI), Sulfur Recovery Unit, Rotating Packed Bed.
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A Case Study for Benzene Reduction in the Final Gasoline
Pool of Existing Refineries

A*Babak Behnejad

Tehran Oil Refining Company
babak behnejad@yahoo.com

Abstract

The Environmental Protection Agency (EPA) has developed recent limitations
regarding fuel specifications and pollutants, which refiners are required to
follow. Based on Mobile Source Air Toxics (MSAT) II regulations, the average
benzene content in the gasoline pool should not exceed 0.62 vol. % [1].
Designers of new refineries are able to consider the mentioned limitations from
the beginning. In contrast, existing refineries have to modify the operating
conditions of existing units, or in the event of failure add new units by spending
high expenses, in order to achieve mentioned environmental restrictions.

Since the gasoline production processes depend on refineries' configurations, the
qualityof the final gasoline pool would depend on their relevant process units. In
some cases, refiners have to inject other imported materials as octane booster to
the final gasoline pool in order to obtain the desired gasoline specifications (e.g.
Research Octane Number (RON) and benzene content).

This article attempts to investigate a conventional crude oil refinery challenge
for achieving benzene content as per MSAT II regulations for various research
octane numbers.

Keywords: Benzene Reduction, Gasoline Pool, Refinery, EPA, MSAT II.

1- Head of Process Engineering Department, Project Engineering Affairs
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A Modern Method for Calculating Pore Volume
Compressibility

Payam Mohammadalinejad!,Aboozar Soleymanzadeh?,Pouya Bazargan?,

Seyed Mohammadreza Hesami*
Petroleum University of Technology (PUT), Ahwaz, Iran

payammohammadalinezhad@gmail.com

Abstract

Compressibility is the parameter that quantifies the relationship between the
pressure exerted on a body and the resulting change in its volume. The
compressibility of a reservoir at different pressures is an important parameter
affecting reserve forecasts and field development strategies. Although several
studies have been performed on prediction of pore volume compressibility of
different rock types but the developed correlations are not accurate enough and
some of these correlations are presented mainly in graphical form, thus it is
difficult to use them within general computer packages for simulation and
design. Also these correlations are based on foreign country's reservoirs and this
prove the need to set correlations for Iranian reservoirs. Artificial intelligences
Neuro-Fuzzy Inference System (ANFIS), are powerful tools in the hand of
petroleum and gas engineers for proper and professional management of
hydrocarbon as sets. The purpose of this paper is to present a comprehensive
neural network model for predicting pore volume compressibility. 33
experimental data points have been collected from 3 different types of sandstone
reservoir rock from one of Iranian oil reservoir. For designing the networks, the
standard feed forward back propagation algorithm was used. The results show
good accuracy of this modeling compare to Hall and Newman's answer from
correlation.

Keywords: compressibility, ANN, feed forward back propagation
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Water Hammer Analysis by use of Superposition
Principle

Nasser Faraz"*, Mohammad Reza Zohrabi"%, Maede Eslami'"™

National Iranian South Oil Company
(faraz.n@nisoc.ir)

Abstract

Very strong pressure pulses or surges, also referred to as water hammer; often
occur in fluid-conducting pipes. A water hammer event or hydraulic transient
results when the velocity of flow changes in a pipeline that can cause extreme
damage and burst in pipes. So it is important to analyse water hammer
phenomenon accurately in pipelines. In many cases the main liquid transmission
line conducts the fluid from several plants which feed the main line in different
points. In such cases if the water hammer phenomenon occurs due to the valve
closure or pump failure, the amount of pressure pulses that created by it are
complicate to be calculated and need a simplification. So the main objective of
this paper is to reperesent the application of superposition principle in water
hammer analysis of a main pipeline which is fed with several branch pipes. After
the introduction of water hammer concept and equations in this paper, the
superposition method are explained. In the last part a case study in one of
Iranian oil fields is presented in details. The results show a near estimation of
real results. So the principle of superposition can be an acceptable method for
water hammer analysis in multiple branches pipelines.

Key words: water hammer, surge, superposition, pressure pulse

v\A Engineer, National Iranian South Oil Company
v1a Project Leader, National Iranian South Oil Company
Y. Engineer, National Iranian South Oil Company
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