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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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Improving the mechanical and permeation properties of PES/PEO composite
membranes for olefin recovery applications
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1- Polymer Science and Technology Division, Research Institute of Petroleum
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University

3- Polymer Science and Technology Division, Research Institute of Petroleum
Industry (RIPI), P.O. Box: 14115-143, Tehran, Iran

Abstract

Selective polymer membranes will be developed for olefins recovery from
petrochemical by-product and vent streams. Their long term stability is the focus
point of researchers in this area. In this research, incorporation of silver salts was
conducted for stability evaluation of facilitated transport membrane in
ethylene/ethane separation process. Silver tetrafluoroborate (AgBF4) and new
synthesized, silver(Il) peroxydisulfate (Ag(bipy)2S20s) have been applied in the
preparation of composite membranes. The effect of preparation and analysis
parameters were compared to each other. The reduction time of carrier agents in the
case of Ag(bipy)2S20s salt postponed because of two positive charge of silver cations
and oxidative properties of salt anions. The membranes containing Ag(bipy)2S20s
salt possessed higher mechanical strength, higher permeation and selectivity
durability. Lower lattice energy and spatial prevention of AgBF4 salt caused to better
distribution of its cations and counterions. The maximum ethylene selectivity after
saturation step belonged to the membranes containing Ag(bipy)2S20s salt, which was
115 at 4 barg.

Keywords: Olefin Recovery, Stability, Facilitated Transport, Membrane
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Morphology Analysis of Polyethersulfone Hollow Fiber
Membrane for Hydrogen Recovery in Gas Separation
Process

Yaser Abdollahi””*, Majid Esmaeili”’®, Seyyed Abbas Mousavi'””, Amir Dehghani

¥YGhomshani

Abdollahi.yaser@yahoo.com

Abstract

In this study, the effects of polymer concentration and injection rate of bore and dope
solution on the Polyethersulfone hollow fiber membrane morphology were studied for
hydrogen recovery. Hollow fiber membranes were fabricated using phase inversion method
and their morphology was interpreted by scanning electron microscopy. Results showed that
increasing polymer concentration from 30 to 35 Wt. %, results to decrease the mean pore size
and number of macrovoids in membrane structure. This is because of chain entanglement of
polymer solution in concentration above of the critical value. Studying of injection rate
effect, showed that in order to obtain desired structure with appropriate dimensions, the ratio
of dope to bore rate must be greater than one. Change of mass transfer rate with variation of
injection rate justifies that theory.

Key Words: Hydrogen separation, Hollow fiber membrane, Morphology, Polymer
concentration, Injection rate
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Improvement of artificial neural network for prediction of cell voltage and flow
rate in

a membrane cell by genetic algorithm

i.chami, m.sadeghzadeh, f. mohammadi

Abstract

Familiarity with the internal structure and parameters of artificial neural networks has
important and considerable effects on prediction of efficiency and return. Although
there are some guides for selection of geometric and internal parameters in the
previous researches, but most of networks have been calibrated using test and trial
method. This paper shows use of genetic algorithms (Gas) for improvement of back
propagation neural network (BPNN) weights including various layers. Prediction of
functional efficiency of ANN internal structures improvement by GA using an
experimental database published from cell performance. As specified, ANN network
improved by GA had the efficiency and return exacter than a network therein ANN
calibration has been performed using a test and trial method.

Keyword: Multilayer Back-propagation Neural Network, Genetic Algorithms, Alkali
Chloride, Membrane Cell, Brine, Electrolysis
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Coke formation in industrial furnaces

Haidar Jafari, Ebrahim Jalali
Bouali sina Petrochemical Co, Mahshahre, Iran
Ebrahimjalalil @ gmail.com

Abstract

There are several thousand hydrocarbon furnaces located in world refineries and
petrochemical plants. In general, these furnaces vary in size and style but each contains
fired heating or reaction coils most often of a serpentine configuration commonly called
furnace tubes, which transport the hydrocarbon charge stock being heated and processed.
During normal operation a solid carbon material, commonly referred to as coke, is formed
adjacent to the inner wall of the tubing. The formation, which is a result of continuous
heating of the zero velocity fluid layers immediately adjacent to the fluid boundary,
grows in thickness in a continuous manner with time. Eventually, removal of the coke
deposits becomes necessary due to excessive pressure drop across the tubes, reduced
throughput through the tubes, or reduction in thermal efficiency below some allowable
minimum.

Understanding the relationship between the oil film temperature, heat flux, bulk oil
temperature, mass flux, and oil residence time allows the designer to choose cost-
effective solutions to minimize the rate of coking. Several methods for internal cleaning
or decoking of hydrocarbon furnace tubes are currently employed, the most common of
which are mechanical cleaning, hydro blasting, and steam-air decoking. But by good
operation like suitable reflux, increasing flow of fluid in the coils and minimizing flame
impingement can prolong run lengths and increase the period time between decoking and
increase reliability and safe operation of furnaces.

Keywords:decoking, flame, refining, oil film temperature, hydrocarbon, furnaces

1- Head of process operation of Bouali Sina petrochemical company
2- Process engineer of Bouali Sina petrochemical company
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Modeling the selective catalytic reduction of NOx from exhaust gases

Shiva Abedi?, Najaf Namjou®, Aligholi Niaei®, Sirous Nouri® Ali Farzi®
iDepartment of Applied Chemistry and , Faculty of Chemistry, University of urmia, urmia, Iran
®Department of Applied Chemistry and Chemical Engineering, Faculty of Chemistry,University of
Tabriz, Tabriz, Iran

Abstract

Nitrogen oxides,NOx (NO+NOz), emitted with exhaust gases during the gases during the
combustion of fossil fuels or biofuelsare among the main sources of air pollution.NOx are
contributed to a variety of environmental problems including acid rain, ground level zone (smog)
and visibility degradation. Selective catalytic reduction (SCR) of NOx is one of the most efficient
and economic technology for the removal of NOx by using reducing agents such as CO, Ha, NH3
and hydrocarbons. Ammonia was found to be a suitable reductant for NO in the presence of oxygen,
because ammonia reacts selectively with NO to produce N2.The present study discusses the testing
of a mechanistic kinetic model for the SCR of NOx to describe the kinetics of V20s/TiO2 catalysis
at atmospheric pressure and a temperature of in a plug flow reactor. A good agreement between
experimental and model results has been obtained. A homogeneous model consisting of mass
balance equations was solved. The results show that NOx conversion increases with the increase in
the operation temperature. However, NO/NH3does not change the NOx conversion

Keywords: Selective catalytic reduction (SCR), Modeling, V205/Ti02,NOx reduction
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mechanical The influence of silica nanoparticles on the
properties(Tensile) of Bisphenol A vinyl ester based epoxy / silica
nanocomposites

F. A.Hoodi? , F. A.Aghili®, A. A.Hoodi?, C. A.Hoodi**
2Department of Farapox GRP lab, Islamic Azad University, Shiraz, 71993-1, Iran
"Department of Azad University , Islamic Azad University, Shiraz, 71993-1, Iran
*A.hoodi@yahoo.com

Abstract:

Bisphenol A vinyl ester based epoxy —silica nano composites are investigated for their suitability as a new
type of matrix for polymers The key focus is the determination of the processing characteristics of the
nanocomposites. The silica nanoparticle content varies between 0 and 8 wt% for the high performance epoxy
resin. Scanning Electron Microscopy (SEM) analysis performed on the liquid and cured epoxy-silica
nanocomposites indicate a nearly homogeneous distribution of the nanoscaled silica in the epoxy matrix,
even at rather low weight percentagesBisphenol A vinyl ester based epoxy resin has been modified with
nano-Si02 particles with diameter 12 nm, respectively spectra indicated bonded stationary phase was formed
between nano-SiO2andepoxy vinyl ester resin tensile strength of epoxy vinyl ester resin-based composite
increased and then decreased after nano-SiO2 content reached 6 wt.%, max values were 93.54mpa,
respectively. Similar behaviour had been also observed of optimal values, 87.29mpa (4 wt.%), SEM analysis
showed that toughness of nano-SiO2/epoxy resin-based composite also increased and then decreased after
nano-SiO2content reached 6 wt.%.

Keywords:“Bisphenol A vinyl ester based epoxy; Nano-SiO2; tensile strength; Modification;
nanocomposites”
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The influence of silica nano particles on the impact strenght of Novolac based epoxy vinyl
ester

V.r.Moghimi?® , A.Aghili®
*Departmentof Farassan R&D GRVE lab, Islamic Azad University, Shiraz, 71993-1, Iran

®Department of Azad University , Islamic Azad University, Shiraz, 71993-1, Iran

*v.r_moghimi@yahoo.com

Abstract : Epoxy vinyl ester based Novolac—silica nano composites are investigated for
their suitability as a new type of matrix for polymers The key focus is the determination
of the processing characteristics of the nanocomposites. The silica nanoparticle
content varies between 0 and 7 wt% for the high performance epoxy resin. Scanning
Electron Microscopy (SEM) analysis performed on the liquid and cured epoxy-silica
nanocomposites indicate a nearly homogeneous distribution of the nanoscaled silica
in the epoxy matrix, even at rather high weight percentages. Depending on the silica
content of the composite, its stiffness, strength and toughness can be increased
significantly compared with neat resin The initial viscosity of the resin increases
slightly depending on the nanoparticle content, while the gel-time slightly decreases.
The optimum filler content is at approx.7 wt% silica. Epoxy—silica nanocomposites are
now proven to be a new high performance polymer matrix for FRP structures
manufactured.

Keywords: Epoxy vinyl ester resin; Nano-SiO2; Impact strength; Modification; nanocomposites
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Investigation of Langmuir, Freundlich and Temkin
Adsorption Isotherm of Propranolol by Multi-Wall Carbon
Nanotube

Mehdi Rahimi, Mehdi Vadi”
Department of Chemistry,(Gachsaran Branch, [slamic Azad University,Gachsaran, Iran)
Department of Chemistry,(Sarvestan Branch, Islamic Azad University, Sarvestan, Iran)
Correspondence author E-mail: mahdi_vadi@iaufasa.ac.ir

Abstract

We have studied the adsorption of the isotherm of Propranolol, on multi ncarbon nanotube.
The adsorption equilibrium isotherms were fitted by Freundlich, Langmuir, and Temkin
models. It was found that the Langmuir model described the adsorption process better than
other two isotherm models. The amount of NSAIDs (Propranolol) adsorbed on carbon
nanotube surface increased with the increase of the initial NSAIDs concentration.

Key Word: Adsorption, Isotherm, Multi-wall carbon nanotube, proranolol.
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Investigation of Langmuir, Freundlich and Temkin
Adsorption Isotherm of Furosemide by Multi-Wall Carbon
Nanotube

Mehdi Rahimi, Mehdi Vadi”
Department of Chemistry,(Gachsaran Branch, [slamic Azad University,Gachsaran, Iran)
Department of Chemistry,(Sarvestan Branch, Islamic Azad University, Sarvestan, Iran)
Correspondence author E-mail: mahdi_vadi@iaufasa.ac.ir

Abstract

In this experimental research the adsorption of the isotherm of Furosmide is studied on the multi-
wall carbon nanotube with the spectrophotometer. The amount of adsorption in various
conceterations was calculated and its related diagram was drawn. The result, which was obtained
by Langmuir, Freundlich and Temkin in 29642 K, compared coefficient parameters show that the
Freundlich has the most accordance.

Key Word: Adsorption, Isotherm, Multi-wall carbon nanotube, Furosmid.
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Study of Effect of Acidic Media on Uranium Solvent Extraction

a
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Abstract

There are many parameters that effect on uranium solvent extraction such as PH or acidic
media, temperature, aqueous/organic volume and contact time. PH as an effective parameter is
regulating by several acids. Until now the reported literature demonstrates that most uranium
extraction processes are developed in the following acidic or pH media: carbonate, hydrochloric
acid, sulfuric acid, nitric acid, perchloric acid, phosphate, hydrobromic acid, salicylate and other
low pH media. Therefore, the effect of PH or acidic media has been briefly explained in this

paper.

Keyword: Acidic Media, Uranium Solvent Extraction
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Evaluation of Effect of pH on Liquid —Liquid Extracton of
Vanadium
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#School of Chemical Engineering, College of Engineering, University of Tehran, P.O. 47771-
16796 Tehran, I, R, Iran
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Abstract

This work aims to provide an overview of effect of pH on liquid-liquid extraction of vanadium.
We know that the nature of species formed depends on pH, oxidation state and concentration of
the metal and ligands in the solution.

By changing the pH of the aqueous phase in a liquid/liquid extraction, the distribution coefficient
is drastically changed, thus pulling molecules into either an organic layer or aqueous layer at
will[15]. therefore, a comparison of some extractants such as D2HPA, Cyanex 272, Pc-88A, TR-
83, LIX 63,Alamine 336, Aliquat 336, TBP, Acetylacetone, Kelex 100 for the separation of
molybdenum from vanadium and the separation of molybdenum and vanadium from other
metals have been studied in this paper.

Keywords: Effect of pH, Liquid —Liquid Extracton, Vanadium
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The rule of basic pH in characterization of AIOOH nanoparticles and
nanostructures

E.Beigei', Z.Assadzadeh!, M.R.Zamani'*

Chemical Engineering Department, Islamic Azad University, Shahreza Branch, Iran.
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Key words: AIOOH, Basic pH, NaOH, Hydrothermal, nanoparticle, nanostructure.

Introduction:

Boehmite is widely used for industries, such as adsorbents, catalysts, and catalyst supports due to
their unique properties and also used for building units and directing template in the preparation
of core-shell rods [1]. In recent years, various morphologies of boehmite, such as nanotubes,
nanofibers, nanobelts, nanowires and flowerlike 3D nano-architectures have been synthesized
through a variety of routes [2]. In this work, hydrothermal route was used to fabricate high-
quality pure boehmite nanoparticles and nanostructures in basic pH of 10 and 12 respectively.
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Numerical simulation of wind force on petrochemical industrial riser
pipes

A.Amjadimanesh®, M.Ghalatian’

Hampa Energy Engineering & Design Company (HEDCO), Shiraz
Amjadi.amir@hedcoint.com

Abstract:

Wind plays an important role on forces and stresses of pipes and equipmentswhich are connected to them. As
most of petrochemical industrials include high elevation equipments, their riser pipes are exposed to wind. The
drag force of wind may change the value of stresses and forces. Therefore, precise calculation of wind force
on these pipes are much more critical. ASCE#7 2005 standard suggestsvaluesto take wind force into
consideration. On the otherhand, continuity and momentum equations are solved by computational fluid
dynamic to determine drag force due to wind on pipes.In order to have better accuracy, five different wind
speeds are chosen to study and their results are compared withASCE#7 standard. Although standard includes
some safety factors to be on the safe side, numerical simulation would help have a better estimation of drag
force on pipe due to wind.

Keywords: wind, numerical simulation, riser pipes, drag force

SM.Sc. in fluid mechanic engineering, Superior design engineer at HEDCO company
*B.Sc. in fluid mechanic engineering, Design engineer at HEDCO company
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Tandem Catalysis of Bis(2-alkylsulfanylethyl)amine Chroumium
Trimerization Catalyst and Silic-Supported Chromium Nanoparticle

Ebrahim Ahmadi’, Zhara Mohamadnia®, M.hassan armanmehr, Zinat Rezazadeh, Atefe

Farandpour, , Mahmood razmjoo, M. Hossein Heydari
'Polymer Synthesis Laboratory, Chemistry Department, University of Zanjan, P. O. Box 45195-313, Zanjan,
Iran
Ahmadi@znu.ac.ir

Abstrat

Tandem catalysis involving a highly selective, aluminoxane-activated bis(2-pentylsulfanylethyl) amine.CrCl;
catalyst 1and bis(2-dodecylsulfanylethyl)amine.CrCl; catalyst 2 for the synthesis of 1-hexene in tandem
phillips polymerization catalyst 3. Catalyst 3 was supported on silica grace 643 particles. The tandem action
was carried out at ethylene pressure 23 bar, temperature of 90°C and in the presence of methylaluminoxane
(MAO) as a cocatalyst in n-hexane as solvent. The effect of Cr/Al molar ratio for Phillips and trimerization
catalysts on the activity were examined. Analysis by means of DSC and "H NMR suggests that copolymer of
1-hexene. DSC curve shows the decrease in the crystalinity of the structure which revealed the copolymer
formation. '"H NMR analysis has shown that the synthesized polymer was branched.

Keywords:Ethylene, Trimerization, 1-Hexene, Phillips catalyst, Tandem, LLDPE.
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Effect of molar ratioTriethylaluminum Activators on Ethylene
Trimerization
Based on Pyrrole/Cr(III)/HCE Catalyst System

Ebrahim Ahmadi'', Zahra Mohamadnia'', M. Hasan Armanmehr, AtefeFarandpour, Zinat

Rezazadeh, M. Hosein Heydari, Mahmood razmjoo
'Polymer Synthesis Laboratory, Chemistry Department, University of Zanjan, P. O. Box 45195-313, Zanjan,

Iran
Ahmadi@znu.ac.ir
Abstrat
Cr (IIT) tris(2-ethylhexanoate) was synthesized and was used as catalyst for oligomerisation of ethylene. In
homogeneous chromium-based catalyst system [Cr(IIT) tris(2-ethylhexanoate)/

pyrrole/AlEt3/hexachloroethane (HCE) ], the effect of Al/Cr molar ratio compound to 1-hexene formation
selectivity and catalytic activity was investigated. The trimerizationaction was carried out at ethylene pressure
27 bar, temperature of 90°C in n-heptane as solvent. The results showed that triethylaluminum (TEA), was
effective cocatalyst for ethylene trimerization toward 1-hexene. With the increasing of Al/Cr molar ratio, the
selectivity to 1-hexene was decreased and the catalytic activity obvious decreased. The optimum ratio were 40
that high 1-hexane selectivity is obtained.

Keywords:Trimerization; 1-Hexene; Chromium catalyst; Alkyl aluminium; pyrrole.
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Synthesis and characterization of silica aerogelwith warious pore
volume forcatalyst applications

Ebrahimahmadi'',M.hassanArmanmehr'", Mahmood

razmjoo,M.HosseinHeydari,AtefeFarandpour, ZinatRezazadeh
'Department of Chemistry, Universityof zanjan, P. O. Box 45195-313, Zanjan, Iran
Ahmadi@znu.ac.ir

Abstract

The porosity of Phillips Cr/silica catalysts plays a major role in determining the molecular weight (MW) and
molecular weight distribution obtained during ethylene polymerization. Silica gels have different physical
properties such as surface area, pore volume, radius of curvature, or average pore diameter. These properties
have important role on final production (PE) features. It could be noted, pore volume determines the fragility
of the catalyst, which governs the degree of fragmentation during polymerization, and the fragment size. Many
methods have been introduced to controlling porosity of silica gels such as using different solvents in the
drying stage of hydrogel, dry silica gel pressing and compacting under varying pressures up to 70,000 psig and
alkaline aging. In this study we investigated effect of acid concentration on porosity at gelation stage in sol-
gel route. Our results shows that pH of used acid in the gelation stage can be considered as important factor in
the porosity controlling.

KeyWOFdS:Porosity, Silica gel,Pore volume, Sol-gel process,Acid concentration, Catalyst
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Study of varios effective parameters on synthesed phillips catalyst
activity

Ebrahimahmadi'',M.hasanArmanmehr'?, M. HoseinHeydari, Mahmood

razmjoo,ZinatRezazadeh,AtefeFarandpour
1Department of Chemistry, University of zanjan, P. O. Box 45195-313, Zanjan, Iran
Ahmadi@znu.ac.ir

Abstract

The Cr/SiO; system is one of the simplest examples of a catalyst where the sites are formed by anchoring a
well-known chromium compound to the hydroxyl groups of the silica surface. By characterization of the
catalysts, investigation of the polymerization behavior and the microstructures of polymers, several vital
factors such as cocatalyst, calcination temperature, total chromium loading, polymerization temperature,
pressure and hydrogen were systematically investigated. The suitable calcination temperature and total
chromium loading were <600°C and <0.5 wt%, respectively. The chromium compounds or complex ions have
been deposited by ion exchange, by impregnation, and by adsorption. In this work, we described
characterization the stages of catalyst synthesis and used it for ethylene polymerization. The synthesis of
catalyst includes tree stage, preparation of support, loading chromium and activation catalyst. The synthesis of
support stage is more important in Cr/SiO; catalysts. The identity of catalyst was done by FT-IR spectroscopy
and polyethylene properties obtained through XRD, SEM, DSC analyses. In this study we ivestigated effect
of Cr content and cocatalyst ratio effect on the catalyst activity.

KeyWOI'dS:Chromium, Ethylene polymerization, Phillips catalyst, HDPE, MWD, Activity, Aerogel
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NDT Ultrasonic Testing of Electro-Fusion Joints of Polyethylene
Piping Using Digital Image Processing

Babak Rostami', Jafar Keighobadi *
'University of Tabriz, Tabriz,
Rostami_babak@yahoo.com

Abstract:

In this paper a new combined algorithm is presented considering digital image processing and
mathematical morphology techniques for improving the quality of extracted images from NDT
evaluations. The demand of polyethylene (PE) pipeline is increased for gas energy transportation
and Electro-fusion (EF) joining is an essential method to build PE pipeline. Usually, EF joints are
considered as weak points for leakage. The main goal is to present a practical method on Non-
destructive Testing (NDT) testing of fusion joints in polyethylene piping using ultrasonic image
processing technique. The simulations are done using MATLAB platform. Obtained results show
that the algorithms developed and applied to ultrasonic signals are highly reliable and precise for
quality of NDT testing and monitoring.

Keywords: Digital image processing, Non-Destructive testing, EF joint, Ultrasonic Technique.
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Non-destructive Testing of Fusion Joints of Polyethylene Piping by
Neuro-Wavelet Method

Babak Rostami', Jafar Keighobadi *
'University of Tabriz, Tabriz,
Rostami_babak@yahoo.com

Abstract:

In this paper a new combined algorithm is presented considering neural network, digital
image processing and mathematical morphology techniques for improving the quality of
extracted images from NDT evaluations. The demand of polyethylene (PE) pipeline is
increased for gas energy transportation and Electro-fusion (EF) joining is an essential
method to build PE pipeline. Usually, EF joints are considered as weak points for leakage.
The main goal is to present a practical method on Non-destructive Testing (NDT) testing
of fusion joints in polyethylene piping using ultrasonic image processing technique. In
the proposed technique all extracted information from digital image processor and
wavelet transform is used by ANN for more evaluation. The simulations are done using
MATLAB platform. Obtained results show that the algorithms developed and applied to
ultrasonic  signals are highly reliable and precise for quality of NDT testing and
monitoring .

Keywords: ANN, Digital image processing, Non-Destructive testing, Ultrasonic
Technique, Wavelet transform
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Preparation of tailored-Calix Supramolecularpebaxmembranes for
high efficiency gas separation

P. abbasszadeh Gamali, E. Hossseinpour

SUMMARY:In this paper a new type of materials based on CalixSupramolecular for the preparatingmixed-
matrix membranes (MMMs) for gas separation were used and tested using PEBAX-1657 as the common
polymer matrix.By the tailoredmembranes, gases transport properties of CO, and CH4 were investigated. The
advantage introduced by the CalixSupramolecular is the improved gas permeance of the in the polymer matrix
that allows for fast and improved transport.Increasing in gas selectivity of the mixed matrix based on Calix-
nitro is addressed to the effect of cavity size, free volume and bipolar-bipolar intractionrelated to N=0O (Calix-
nitro) and C=0(CO,) which are able to enhance carbon dioxide permeability than that the pristine Pebax and
in the resaltant selectivity factor is arised for CO,/CHa. Thereby, two factor of permeability and selectivity by
the loading Calix-amine because of the decreasing free volume are decreased. The tested membranes are
characterized by the FT-IR, SEM, AFM, DSC, TGA, WAXS.

Keywords:mixed-matrix membranes (MMMSs), PEBAX-1657, Calix-Supramolecular,free volume.
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Floating Liquefied Natural Gas

Javad Jahanbakhsh Rostami™, Ebrahim Shamekhi™

Mapna Group, Mirdamad Blvd.
jahanbakhsh_j@mapnagroup.com

Abstract

Rising pricesandgrowing demandfor natural gashas led to theexploration ofoffshoregas fieldsinthe remotest
regionsjustified economically. Afterpartialprocessingonconventionaloffshorenaturalgasproduction platforms, natural
gasis sentto the shoreforfurtherrefiningprocessesand is prepared for the final consumer. Conventional platform is used
where the gas field is located relatively reasonable distance from the shore or near the existing gas pipeline network.
But many natural gas reservoirs in the world are located in remote offshore fields where transmission of natural gas by
pipeline is not possible or is not economical to install platform, so it has not been possible to explore them. Today
development of Floating Production Storage and Offloading (FPSO) platforms have increased the possibility of
exploration these fields. Natural gas is transferred from these floating platforms in liquid form. When liquefied natural
gas (LNG) reachesitsdestination, it is returned to gas form at regasification facilities. Floating storage and regasification
unit (FSRU) can also be used in reception for regasification and injection of natural gas into the gas
pipeline.FloatingLNG productionplatformsrefer to theFLNGtechnologyand its design philosophy is based on
experience with onshore LNG plants, LNG shipping and FPSO design and operation.

Keywords:FLNG, LNG, Floating Liquefied Natural Gas, FPSO, FSRU.

"™ Process Engineering Expert, Rotary Equipment Design & Engineering Deputy, Oil and Gas Division, Mapna Group.
" Deputy of Rotary Equipment Design & Engineering, Oil and Gas Division, Mapna Group.
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Boundary layer and heat transfer numerical analysis for the Falkner-
Skan wedge flow

M.Baou-Dizabadi®, M.Nourozi 7, A.Jabbari Moghadam®

Department of Mechanical Engineering ,Shahrood University of Technology,Shahrood,Iran
maryambaou@shahroodut.ac.ir

Abstract

This paper presents numerical method to investigate the boundary layer and temperature field associated with
the Falkner-Skan boundary layer problem. Numerical results for velocity and temperature of wedge flow are
present. The feature of the fluid flow and heat transfer characteristics are analyzed by plotting graphs.
Numerical results for the velocity and temperature profiles of the wedge flow are presented graphically for
different values of the wedge angle and Prandtl number. The effect of Reynolds number, prandtl and pressure
gradient on the thickness of dynamic and heat transfer boundary layer, momentum thickness, displacement
thickness and drag coefficient are survey. With decreasing pressure at each point along the wedge the thickness
of heat transfer and dynamic boundary layer and momentum and displacement thickness decrease.
Keywords: falkner-Skan boundary layer, Dynamic boundary layer, Heat transfer boundary layer,Wedge flow
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An Investigation of Some Effective Parameters onFluidized Bed Grain
Dryers

Marzie Farjami®', Abdolreza Moghadassi®"

Department of Chemical Engineering, Faculty of Engineering, Arak University
Farjami_marzie@yahoo.com

Abstract

Having accurate values of the parameters which mainly govern the industrial processes in hand
is the key aspect to handle the process and optimize it. To deal with this challenge, some
mathematical models have been developed and modified to be epidemic. This Study aims to
present the simulation of gas-solid flow in fluidized bed dryer. Numerical solution of two-
dimensional, axis-symmetrical cylindrical model for both phases is the very base on which this
study is conducted. Some of the versatile parameters like inlet gas velocity and temperature,
diameter and density of particles during drying process went under magnification and also
challenges of heat transfer along the bed are investigated and discussed in detail. Solid
temperatures in the center and on the surface which are greatly affected by time as well as results
of the study are shown. At the end, model outputs are compared with experimental data which
shows reasonable agreement and good match.

Keywords: Gas-solid flow, fluidized bed, grain dryer, heat transfer, properties of wheat
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Effects of Dynamic Factors on Size Distribution
of Granules Produced in High Shear Mixer
Granulator

M.Gheisary*, E.Bahrami

Abstract

Wet granulation in high shear mixer granulator is widely used in many industries, including;
pharmaceutical, food, mineral processing, agriculture. In this study, the effects of dynamic factors
such as; impeller and chopper rotation speed, and mixing time on granules size distribution, was
investigated. Experiments were designed according to full factorial method. The experimental set
up used in this study was a lab scale vertical high shear mixer granulator.Granules were composed
of 95 w/w% alpha alumina (dso=1pm) and 5 w/w% SiO; (ds50=6.5-8.1 pm)and 2 w/v% of PVA as
binder liquid. The resualts showed that Addition in impeller velocity caused breakage in large
granules. Also have influence on granules growth by enhacing of binder received on the surface.
Chopper velocity had effect on breakage of large granules especially in high impeller velocity.
Increasing time almost no egregious difference in GSD, except in some situation that growth is
happen.

Keywords:granulation, alumina, granules size distribution (GSD).
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Effects of promoted catalysts by nickel and copper on carbon dioxide
hydrogenation

N. bashiri', S.J. royaei’
! Amir kabir university, *research Institute of Petroleum Industry

Abstract:

Fossil fuel depletion, global warming and climate change are driving scientists to investigate the ways to reduce
CO2 . The process of CO2 converts to hydrocarbons has been considered as a possible remedy to fulfill the
requirements. In this study we introduced two new kinds of catalyst for CO2 hydrogenation.Calcined iron-
based catalysts were reduced by H2 and reactions (H2/CO2=3, total pressure=10 MPa, temperature=523 K)
over different promoter metals (M=Ni, Cu) was studied.It was found that Cu and Ni had a better promotional
effect to increase conversion of COz2 than previous promoters for the iron-based catalyst. When Fe-Ni/Y" -
Al203 was used as a catalyst, CO2 conversion was 66.13% and for Fe-Cu/Y" -Al203, CO2 conversion was
63.17%, but the stability of catalyst promoted by nickel was more than copper during the reactions time. The
product selectivities for catalysts with copper and nickel were also compared. Fe-Ni/Y-Al203 and Fe-Cu/Y -
Al203 exhibited higher light hydrocarbons in their HC distributions than methane.

Keywords:CO2 hydrogenation, nickel, copper, hydrocarbon distribution.
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Simulation of Leonard-Kemira’sformic acid production process from
CO

SepidehYazdianKashani", FathollahFarhadi*', MortezaBaghalha*"
Department of Chemical and Petroleum Engineering, Sharif University of Technology,

Tehran, Iran, 11365-9465
farhadi@sharif.edu

Abstract

In this paper, production of formic acid from carbon monoxide (CO) gas is modeled and simulated
based on Leonard-Kemiramethod.Reactors considered in this simulation are of CSTR type for
methanol (MeOH) carbonylation reaction and Equilibrium type for methyl formate hydrolysis.
For CSTR reactor the kinetic of MeOHcarbonylationis considered.Changes in the MeOH to CO
molar ratio in this process based on reactor volume, were investigated and optimum conditions
were determined in order to reduce CO loss and high MeOH conversion. The optimum MeOH/CO
ratio was found to be 1.8. Finally two separators and two distillation columns for separating formic
acid from the by products are used. The production of formic acid can either have a law grade
(80wt%)or a high grade (85-90 wt%) purityupon market demand.

Keywords:
Formicacid, Methanol carbonylation, Processsimulation,ReactionKinetics

A+-MSc Graduate, Sharif University of Technology
MProfessor, Sharif University of Technology
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Review Study on Heavy Oil Reservoirs and Upgrading
Technologies

Sepideh Rezaei . Ebrahim Shamekhi
MAPNA Group, No.282, Mirdamad Blvd.,Tehran,Iran

Rezaee s@mapnagroup.com

Abstract

There is an abundance of heavy oil in the world and by depletion of conventional resources of
fossil fuels and with increasing the demand of energy, the importance of heavy oil sources can't
be disregarded. Iran is one of the main owners of heavy oil reservoirs in the worldand despite of
having considerable amount of this source, serious attention hasn't been paid on these reservoirs
yet.

Heavy oil due to special characteristics (lower API gravity and higher viscosity) is harder to
exploit and there have been numerous studies to find the most efficient way to upgrade these feed
stocks.This study is aimed to present heavy oil reservoirs in the world and a brief discussion about
Iran reservoirs and a review different kinds of upgrading technologies.

Key words: Heavy oil reservoirs, API gravity, Upgrading Process
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Investigation and optimization of reaction Kkinetic parameters
for phosphoric acid production

Seyed javad Ahmadpanah', Hooman Javaherizadeh?, Saeed hassanboroojerdi’,
Saeed Shokri*4, Majid Kakavand®
Research Institute of Petroleum Industry, Engineering Development Department, Tehran, Iran
Ahmadpanahsj@ripi.ir

Abstract

Determination of phosphoric acid kinetic is necessary for plant design. In this paper phosphoric
acid production from sulfuric acid and calcium phosphate is studied in the laboratory scale.
Reaction kinetics is analyzed by titration method using "Methyl Blue" and "phenolphthalein" as
indicators. Experimental results shows 68~70°C as optimum temperature. In this condition and
after study of sulfuric acid concentration variation in time, kinetic reaction determined as:
—1,=0.292Cs"7

Keywords:

Reaction kinetics, Phosphoric acid, Gypsum, Crystallization, Solubility, Filtration.
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BIOCOMPATIBILITY PROPERTIES
OF NANO-SILVER/TITANIA THIN LAYER

Mojdeh Azizi®

Department of Materials Engineering ,Shiraz University
M.azizil 55@yahoo.com

Abstract

Ag/TiO;, coating was prepared by anodizing the surface of Ti followed by electrodeposition of
silver. By X-ray diffraction (XRD) analyses, that indicated the crystalline size of Ag deposit onto
the oxidized surface of Ti was around 32 nm. Scanning electron microscopy (SEM) images of the
oxidized surface with and without Ag deposit show that TiO; is formed uniformly but Ag deposit
consisted of numerous spherical structures. The results of in vitro test showed Ag/TiO; coating is

biocompatible.

Keywords: Titanizing, Ag electrodeposition, nano, biocompatibility.

Master degree in metallurgical & materials -\
engineering
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CO Catalytic Oxidation Using Laser-Assisted Gold Nanoparticles
Supported on Activated Carbon

Parisa Vahdatkhah'*’*, Mansoureh Ganjali"", Monireh Ganjali"

Department of Materials Science and Engineering, Sharif University of Technology, Azadi
Ave., 14588-9694, Tehran, Iran
*Corresponding Author: parisa.vahdatkhah@gmail.com

Abstract

Gold nanosparticles (AuNPs) that have been extensively studied over the last decade will supporte
activated carbon (AC) for efficient Co catalytic oxidation. To avoid oxidation and well-controlled
size and shape distribution (<10 nm), AuNPs were be synthesized in pure acetone using not more
than 4.8 J/cm? of Fiber laser power density to ablat a gold target surface. The prepared AuNPs
were indicated by UV-Vis spectroscopy and Zeta potential measurments. The laser ablation
method (LAM) released uniform and homogenous AuNPs with a Gussian curve of UV-Visible
absorption peak at 530 nm. Large negative Zeta potential of AuNPs showed a good stability
without using any additives/surfactants. In this paper, design and fabrication results of "in-plane'
type AuNPs/AC catalyst were characterized by FESEM. According the results, characterized
AuNPs with mean diameter of 71 nm were successfully supported onto AC. Finally the catalytic
activtity of AuNPs/AC catalyst for CO oxidation were studied.

Keywords: Gold nanoparticles, activated carbon, catalyst, CO oxidation, laser ablation method

' M.Sc., Sharif University of Technology
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Liquid phase hydrogenation of aromatic mixture using Ni supported
catalyst

M.Behnampur '™, M. Teymouri ", A. Naderi far '™

Amir kabir unversity, Tehran- vali asr square
Mehran_behnampurl88@yahoo.com

Abstract: Liquid-phase catalytic hydrogenation of a binary aromatic mixture of benzene and toluene using
anovel catalyst (Nano-Ni catalyst supported on MWCNTs) has been studied in a semi-batch reactor operating
at elevated temperatures and pressure (T=110-170 °C ,P=35bar). The main reaction product was always the
completely hydrogenated cycloalkane. In mixtures, the aromatic compounds reacted in queues so that the most
reactive components started to react immediately while the least reactive components did not react until the
most reactive components had been hydrogenated. An heterogeneous model for reactor simulation has been
employed incorporating vapor-liquid equilibrium, and mass transfer limitations. A number of kinetic equations
published in literature have been investigated and the most appropriate for this work have been chosen. The
model was able to describe hydrogenation kinetics of the binary aromatic mixture. The results revealed that
the nickle on MWCNTs exhibits good activity for hydrgenation of aromatics.

Keywords: aromatic hydrogenation, Nanoparticles ,multi-walled Carbon nanotubes, kinetic modeling
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