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An Investigation on Effects of Catalytic Bed Temperature, Tailgas
Ratio and Type of Catalytic Bed on the Sulphur Recovery Using
TSWEET Process Simulator

S. Asadi’, M. Pakizeh?, M. Pourafsharichenar®

Department of Chemical Engineering, Faculty of Engineering, Ferdowsi University of

Mashhad, P.O. Box: 9177948974, Mashhad, Iran
Abstract

Recovery of elemental sulfur from acid gas has been developed over 100 years ago. In
the present sulfur recovery unit (SRU), hydrogen sulfide (H,S) is converted to elemental
sulfur using the modified sulfur recovery unit. In this paper, using a process simulator
known as TSWEET', SRU was simulated. The effects of tail gas ratio and catalytic bed
type on the sulphur recovery were studied and subsequently optimization of the beds
temperature in order to enhancing the sulphur recovery was verified at a given acid gas
feed and air input to the simulator program. It is shown that the optimal catalytic bed
temperature, tail gas ratio and type of catalytic bed are evaluated, the minimum
possible temperature (572°F), the ratio of 2.0 and type of hydrolysing Claus bed,
respectively.

Keywords: sulphur recovery, catalytic bed temperature, tail gas ratio, type of catalytic
bed, TSWEET

www.pasab.ir 021-88671676



"

‘ & WWAQ olo (69 £90 9 59 3l 15 555l 9 Bbuo 4o Wilowy 9 Sl Cy o i lod (puunnsis

Industrial Wastewater Treatment sequence from Petrochemical
companies of pars special Economic energy Zone

B. Tayari Kalajahi ', S. h. Sajadi Kalajahi %, D. Mohamadzadeh®, H. Nateghi®,
Department of Water and Wastewater Laboratory, National Petrochemical Company (Mobin Petrochemical
Company), Assalouyeh, Iran.

Email: tayari@mobinpc.net & tayari_kalajahi@yahoo.com

Abstract

Waste water treatment of MOBIN PETROCHEMICAL Company has two separate processing trains.
One train for COC Water together With Sanitary Wastewater, another for POC Water alone. Both trains
have primary separation, comprising gravity separation followed by dissolved air flotation (DAF units).
Because of the higher level of oil contamination in the COC Water, a secondary processing step is
required for the COC train. Using biological treatment. The Sanitary water is fed directly to biological
treatment rather than to primary separation, since it does not contain oil The most important stage in a
waste water treatment plant is activated sludge stage(Aeration Basin), API, DAF, Clarifier, . Many
factors affect the performance of waste water treatment. In this work, stage in a waste water treatment
plant and effect of COD, MLVSS, pH and other parameter described

Keywords

Activated sludge stage (Aeration Basin), API, DAF, Clarifier, COD, MLVSS, Treatment, Wastewater,
cocC
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Nitrogen removal in aerobic and
anaerobic cycles

*M. Hosseini, 'M. Mahmudi

*Univ. Noshirvani Babol, Dep. chemical engineering, : m.hosseini@nit.ac.ir

'Univ. Noshirvani Babol, Dep. chemical engineering, , mrz_mahmoudi@yahoo.com

Abstract

Exposing wastewater containing ammonia in aerobic and anaerobic environments and in
the presence of microorganisms can strip the ammonia from wastewater biologically. In
this study, by using an aerobic and anaerobic conversion steps, the efficiency of
separating nitrogen from municipal wastewater, which consists of 20% slaughterhouse
wastewater, was increased considerably. In the aerobic step, the ammonia was converted
to nitrite and nitrate in the presence of microorganisms (nitrification). The obtained nitrite
and nitrate were converted to nitrogen in anaerobic environment (denitrification) and
released to atmosphere. Nitrification was performed by a trickling filter. The obtained
efficiency by using plastic media is about 83%. Denitrification was carried out in a UASB
reactor which yielded an efficiency of about 99%.

Keywords: Nitrogen removal, Nitrification, Denitrification, UASB reactor
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Analysis of the bio-environmental advantages using two types of activated
carbon at a petro-chemical water treatment plant

Amin ahmadpour ) — Khashayar Shakiby ?
(1) Department of Chemical Engineering, Islamic Azad University, Omideyeh Branch, Omideyeh, Iran
a.ahmadpoor@npc-rt.ir
(2) Ham Andishan Energy Company
Shakiby@yahoo.com

Abstract:

Use of activated carbon in waste water treatment is not a new idea, therefore since 1935 experience has been
gained in its use to increases the coagulation and flocculation of solids, anaerobic digestion of sludge and for
removal of water from it. Experience has shown that activated carbon powder as an additive at the time of
addition of hydraulic load of waste water, results in the compression of sludge and facilitates the removal of
water from it. In these experiments the usefulness of Powered Activated Carbon (PAC) is determined, but due to
economical and the fact that high degree of treatment was not required, this was not fully accepted. In the past
use of Granular Activated Carbon (GAC) was more popular compared to its powered type, and it also had
higher efficiency. In this article, initially a literature review of work done on the use of Activated Carbon
Powder and the trend of growth in its use and the modifications made during last few years in the world and Iran
and finally various experiments performed on activated carbon pilot unit at one of the petro-chemical units in
Iran, in order to analyze the usefulness of this material in waste water treatment. In addition, two type of
commercial activated carbon powder were used from two different suppliers giving different results, the reason
for these different results was also analyzed and this difference in result was attributed to different constituents.
For every experiment 4kg of activated carbon was used in the pilot plant column. The samples for experiment
were taken from the exit stream from the clarifier. Results were obtained for effect of parameters such as inlet
volumetric flow rate of waste water and activated carbon structure on its performance.

Keywords: Acticated Carbon - WasteWater Treatment - Shahid Tondgoyan - Petro-chemical Complex
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Recognizing of Classification of Degenerated Chemical Materials in N.I1.S.0.C. Warehouses on the
Basis of RCRA

Alireza Masoumi®* Nematollah Jafarzadeh haghighifard?

1-Head of Environmental and Industrial protection R & T, N.1.S.0.C., Ahwaz, Iran
2-Jondi Shapour University of Medical Sciences, Ahvaz, Iran
# Masoumi.a@nisoc.ir

Abstract

As for to spam and complexity of production process, oil and gas transfer and
operation in the N.I.S.O.C. and urgent required to preserved and developing of
process, upkeep and procurement supplies is so important in oil industry at now day.

As regards, chemical substance which used in the oil and gas industry, specially
excavation is so important to oil production continuity. In this research, chemical
substance in warehouses declared and classified by RCRAY. In the present, there is no

procedure for recognizing these materials.

In total 35 of inflammable , poisonous , cancerous , oxidation and mutation
wastes among the 146 varieties of chemical materials used in oil excavation
activities , gas and oil operations , desalinization etc. were identified as being
outdated in these warehouse . Surveys show that 1528900 kgs of solid waste and
436400 liters of liquid waste existed at this time of which 30.32 % were hazardous
solid wastes and 43.86 % of these materials were hazardous liquid waste and that
the staff and people entering the warehouses were constantly at risk.

Identified materials consist of 182200 kgs carcinogenic, 124900 kgs toxic and
corrosive, 81000 lits ignitable and corrosive, 79000 kgs toxic and carcinogenic,
75000 kgs and 67400 lits are oxidizing, 25000 lits ignitable and toxic, 8000 lits
ignitable, 6000 lits mutagenic, toxic and ignitable, 4000 lits mutagenic and 2500
kgs are corrosive, also 1065300 kgs and 245000 lits were non hazardous materials.

Keywords: Production Process, Procurement Supplies, RCRA, Hazardous
Materials, Excavation Activities, Corrosive.

¥ - Resource Conservation & Recovery Act.
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Analyzing Methods of Waste Plastic Management and Choosing
an Optimized One

Seyed Alireza Sakaki, Mojtaba Mirdrikvand, Saeedeh Imani Mogadam,
Research center, Petroleum University of Technolgy, North Bowardeh, Abadan, Iran
Ar.sakaki@ait.put.ac.ir

According to the growth of industry and technology progress, the consumption of fossil
fuels like oil and natural gas has visibly increased these days. This resulted in worrisome
about concluding these resources. In recent decays, many researches have been done in
substituting fossil fuels with energies like water, wind, nuclear and sun. In addition, the wise
management of the wastes can exert a strong influence on developing the substituting
methods for energy generation. Plastics are materials that are used widely and rapidly due to
their massive usages in the world. Moreover, the duration of their consumption is short and
this results in lots of wastes. High costs and environmental impacts of removing wastes have
created the idea of designing new methods instead of burying or incinerating the wastes.
Among methods of plastic waste management, the method of catalytic conversion of plastics
into fuel is one of the most beneficial and effective ones since it is justifiable in terms of
environment and economy. In this article, diverse methods of plastic waste management are
observed and catalytic conversion of wastes into fuel is chosen and introduced as the best
way.
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Removal of Fe(ll) from Aqueous Solution Using Pomegranate
Husk Carbon:Equilibrium and Kinetic Studies

Masoud Rohani moghadam™, Zeinab Dashti*™, Mohamad Taghi Joukar™

Yazd Power Generation Managment Company, Yazd
masoud.rohani.moghadam@gmail.com

Abstract

Pomegranate husk carbon was tested for its ability to absorb iron (II) ions from solutions with the
variation in the parameters of pH, contact time, sorbent weight, metal concentration and temperatures.
The sorption process was analyzed on the basis of pseudo-fist-order, pseudo-second-order Kinetic
models and also by Freundlich and Langmuir isotherm models. The maximum adsorption capacity for
pomegranate husk activated carbon as calculated by Langmuir model were found to be 18.52 mg g*
at pH 6.0, 1 g L of biosorbent concentration and 29 °C. Thermodynamic parameters such as the
changes of free energy, enthalpy and entropy were also evaluated. The results indicate that the
sorption of iron(ll) ions onto the pomegranate husk carbon is a exothermic process that can be well fit
with Langmuir adsorption model and pseudo-fist-order kinetic model.

Keywords:Biosorbtion, Iron (1) removal, Pomegranate husk carbon
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Development of an environmentally friendly water-based drilling
fluid for Iran oil fields

Meisam Mirarab Razi, Seyed Meisam Sharifi, Hamid Saadati, seyed Nezameddin
Ashrafizadeh, Bahman Behzadi

Department of Chemical Engineering, Iran University of Science and Technology
Meysam_mirarab@chemeng.iust.ac.ir

Abstract

The objective of this study was to develop a water-based drilling fluid which is environmentally friendly. Three
three-parameter rheological models, i.e., the Herschel-Bulkley, Robertson-Stiff and Sisko, were considered to
describe the pseudoplastic behaviour of drilling fluid. All samples showed non-Newtonian behaviour even at the
lower concentrations. Two statistical procedures, i.e., the coefficient of determination (R?) and the sum of
squared errors (SSE), were applied in order to select the best model describing the pseudoplastic behaviour of
the high viscosity CMC solutions. The results exhibited that Robertson-Stiff model could more accurately fit the
experimental data. Finally, the effect of the temperature and the concentration on the rheological parameters of
Robertson-Stiff model, i.e., k, n, and ¥, was examined. The developed models for the parameters “k” and “n”

could adequately estimate their value as a function of the temperature and concentration, but the model
considered for the parameter “Y¥g” had not suitable accuracy where the coefficient of determination (R?)

obtained 0.594. Hence, lowess type method was applied in order to better predict the “}3” values. Different

amounts of span in terms of percentage were considered to select which span percentage is the optimum value
based on the accuracy of the estimation and the calculation time. It was observed that span 10 % could precisely
predict the “¥” value where R? and SSE obtained 0.955 and 0.0693, respectively.

Keywords: Carboxymethyle cellulose; Rheological properties; Rheological models; Lowess fit type
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Electrostatic precipitation mechanisms of xylene beyond electric
fields

IMir Masoud Hosseini, “Morteza Hosseini, ‘Davood mohebi
Faculty of chemical engineering, University of Sistan and Baluchestan,Iran
*Faculty of chemical engineering, Babol Noshirvani University of technology, Iran
“Corresponding author, m.hosseini@nit.ac.ir

Abstract

In this paper, separation of meta-xylene in water emulsion has been investigated. The mechanisms for
separation occurred by using non-uniform electric field (di-electrophoresis method=DEP) with
sinusoidal current. The effect of temperature, time, and voltage has been investigated individually in
order to optimize the separation of meta-xylene from the emulsion of industrial wastewater .In non-
uniform electric field of metha-xylene particles in wastewater, electric charge(-) is induced. Particles
depending on the type of their electric charge, move towards or outwards the electric field center. It
depends on the electric conductivity of the continuous and the dispersed phase. They collide with each
other in their path and form larger drops which float finally .It was investigated in the present research
that the non-uniform electric field method can be a good one for separation of colloidal particles in

wastewater.

Keywords: xylene, emulsion, dielectrophoresis, demulsification
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The effect of synthesized coal fly ash for removal of Cr*® from
wastewater

Seyed Mustafa Hosseini Asl ¢, Morteza Hosseini ®*, Aliasghar Rohani ¢
8 Ms. Student.Department Of Chemical Engineering, Islamic Azad University Shahrood Branch, Shahrood, Iran
b* Assistants Pro.Department Of Chemical Engineering, Noshirvani University Of Technology, Babol ,Iran
¢ Assistants Pro.Department Of Chemical Engineering ,Islamic Azad University Shahrood Branch, Shahrood, Iran
b* Corresponding Author: m.hosseini@nit.ac.ir

ABSTRACT

Chromium is one of the most important pollutants for surface and ground water. Because of its acute toxicity
and non-biodegradability, chromium-containing liquid and solid wastes are considered as hazardous wastes .
The aim of this research work is to investigate sorption characteristic of coal fly ash synthesized for the removal
of Cr (V1) ions from aqueous solutions. The sorption of Cr (V1) ions by batch method is carried out. The optim-
um conditions of sorption were found to be: FA3 dose of 2 g I'* in 25 mL of Cr (VI), contact time of 8 h, pH
and temperature 6 and +25 °C respectively. In the synthesis process, the inherent iron in the fly ash was rearran-
ged and loaded on the surface of the fly ash by dissolution and precipitation processes. The adsorbent (FA3) was
characterized by XRD, XRF, SEM, LPS and BET surface area. The BET surface area of FA3 was 18 times of
those of the original fly ash, furthermore, the mean particle size of FA3 increased 3 times compared to the raw
fly ash, thus effectively accelerated the solid/liquid separation after the adsorptive treatment. The Lang-muir,
Freundlich are subjected to sorption data to estimate sorption capacity. The data is fitted with Freundlich.
Accordingly, it is believed that the adsorbent developed in this study is effective for hexavalent chromium
polluted wastewater treatment.

Keywords: Chromium (VI), Fly ash, loading mechanism, Ferric oxide, Isotherm, Sorption
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Consequence Modeling , A New approach and Necessary Tools For

Permanent Production
Cases study : South Pars Gas Complete Phases 2&3
Condensate stabilization unit and slug catcher

Alireza Nojoumi , Head Of HSE , South Pars Gas Complex
Habibollah Raouf, HSE department, South Pars Gas Complex
Alireza.nojoumi@spgc.ir Ar.nojoumi@gmail.com Habibollah.raouf@spgc.ir

hraoufspgc@gmail.com

Abstract

All processes have a risk potential. In order to manage risks effectively,
they must be estimated. Since risk is a combination of frequency and
consequence (or impact) analysis is a necessary step in the risk
management process.

The objective of this article is to review the rang of models currently
available for consequence analysis. Some material on these models is
readily available, either in the general literature or as part of the
AICHE/CCPS publication series.

Consequence modeling is a vital tools direct to permanent production
and increases the safety of plant with people who work on it . finding
the fire zone , impacted and restricted area of the units , gas train in the
gas refinarie and not only in design of the new plant but also through
several modification request will be helpful .

Consequence analysis to achieve a conservative result. All models,
including consequence models, have uncertainties. These uncertainties
arise due to (1) an incomplete understanding of the geometry of the
release, that is, hole size, (2) unknown or poorly characterized physical
properties, (3) a poor understanding of the chemical or release process,
and (4) unknown or poorly understood mixture behavior, to name a few.
In this lecture , we study who to decreases the uncertainties due to the
plant permanent production.

A case study related to slug Catcher and condensate stabilization unit in
phases 2&3 with the PHAST6.53 soft ware are presented and will be
compare with ALOHA soft ware.

This study already has been done in KHANGIRAN gas refinery for the
sour gas pipe line more than two years ago by the author and has a good
benefit.

Consequence modeling are achievable for all gas refineries in Iran. For
permanent production.ds a necessary tools. This article alredy has

awarded in ghatar gas conference.

Keywords: Consequance Modeling, Toxic gas Release , Fire Zone , Impacted Area , Restricted Area
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Destabilization and treatment of synthetic cutting oil
wastewater by coagulation

Elham Keshmirizadeh*!, Saeed Baghipur?, Mahtab Gharibi?
1Department of Applied Chemistry, Karaj Branch, Islamic Azad University,

Karaj—Iran, POBOX: 31485-313, Email:ekeshmirizadeh@yahoo.com
2 Petrochemical Research and Technology Company, National Petrochemical
Company, No. 27, Sarv Alley, Shirazi-south, Mollasadra, P.O. Box 1435884711,

Tehran, Iran

Abstract

On a purely comparative basis with former studies, this work is concerned with optimizing the
performance of the coagulation process in terms of the removal of cutting oil from synthetic
cutting oil wastewater. The evaluation has been carried out through bench-scale jar tests by using
some coagulants such as ferrous chloride (FeCly), polyaluminium chloride (PAC) and ferric
chloride (FeCls). The preliminary tests of destabilization showed that the FeCl, do not allow an
appreciable destabilization for prepared cutting oil. By constructing the coagulation process for
turbidity, the optimal dose-pH conditions were used in subsequent tests involving each coagulant.
In these tests the benefits of adding PAC as coagulant to the overall treatment were investigated.
The influences of initial cutting oil wastewater concentrations (500, 750, 1000 mg/L) were also
investigated. The reduction of turbidity equalizes to 99%. Several operational parameter, were
studied to achieve a higher removal capacity. Solutions of varying soluble oil concentrations with
initial turbidities of (570, 800, 1100 NTU) were prepared artificially. The best optimized
conditions to reach removal efficiency of 99.0% (based on turbidity and operating time=1 Hr,
reasonable pH=6-7) was obtained for PAC at 300-480 mg/L based on initial cutting oil
concentration. In term of treatment effectiveness, and compared to the optimal doses in

coagulant, final turbidity did not depend on the emulsion concentration.

Key Words: Destabilization, Cutting oil wastewater, Turbidity, PAC, Coagulants
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Equilibrium and kinetic studies of Pb (1) ion uptake from water
by chitosan

Mehrdad Khalili Borujeni?, Bagher Anvaripour?, Mohsen Motavasel®
Naghi Jadidi*
Department of health, safety and environment Engineering, Petrolium University of Technology
Abadan Institute of Technology
Me.kh.bo@gmail.com

Recently natural biopolymers such as Chitosan are used for heavy metal separation. Chitosan
has attracted much interest because of its cheap sources, higher affinity for most heavy
metals; It is also harmless to humans and presents excellent biological properties such as
biodegradation, immunological, and antibacterial activity. Among the many other low cost
sorbents identified, Chitosan has very good sorption capacity for several metal ions because
they possess a number of different functional groups such as hydroxyls and amines to which
metal ions can bind either by chemical or by physical. Chitosan is prepared from chitin, a
natural biopolymer extracted from crustacean shells by partially deacetylating its acetamido
groups. The sorption of lead ions from aqueous solution onto chitosan has been studied.
Equilibrium studies have been carried out to determine the capacity of chitosan for lead ions
adsorption. The effects of solution pH and adsorption kinetic also have been studied. The
results obtained from the equilibrium isotherms adsorption study of Pb(ll) ion, indicated to be
well fitted to the Langmuir isotherm equation under the concentration range studied. The
adsorption kinetic study demonstrated that the adsorption process was followed the pseudo-
second-order model equation. Lead adsorption on chitosan was found to be strongly pH-
dependent and displayed a maximum uptake capacity at pH around 6.

Key Word: Chitosan, equilibrium, Kinetic, Langmuir
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Water-based glycol drilling fluid as an environmentally friendly
alternative to oil-based muds

Meisam Mirarab Razi, Seyed seyed Nezameddin Ashrafizadeh
Department of Chemical Engineering, Iran University of Science and Technology
Meysam_mirarab@chemeng.iust.ac.ir

Abstract

Awareness of the importance of environmental issues has become more and more central to the thinking of the
oil industry and regulators in the last decades. The oil and gas industry is focusing more and more attention on
selecting alternative safe water-based glycol drilling fluid developments as substitute to environmentally
hazardous oil-based muds, as regulations become more restrictive for offshore and land operations, particularly
in the Iranian oil fields. Results obtained from the laboratory and field use indicate that glycol type and
concentration can be modified to suit a particular drilling application to effectively reduce HTHP fluid loss
values, improve shale inhibition, increase lubricity, and reduce differential sticking potential. This paper
completely compares water-based glycol muds properties, i.e., rheological, shale inhibition, and fluid loss
properties along with environmental acceptance, biodegradability, and economic survey with OBMs. According
to composition of glycol mud and percentage of glycol, the water-based glycol mud system is environmental
friendly and totally non toxic. In addition, glycol and its copolymers provide improved shale stabilization by
minimizing dispersion of water-sensitive shale, improve HPHT and API fluid-loss control, and enhance filter-
cake quality and lubricity. Base on studies done the water-based glycol muds are highly economical options in
comparison with oil-based muds.

Keywords: Drilling fluid; glycol; environment; Qil-based mud
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Application of a membrane bioreactor for treatment of crude oil
contaminated wastewater with high salinity

Parviz Darvishi **, Dariush Mowla **
Department of Chemical Engineering, Yasouj University, Yasouj, Iran
parvizdarvishi@gmail.com

Abstract

In the present study, Performance of a membrane bioreactor (MBR) for treatment of crude oil-
contaminated wastewater with high salinity in a continuous system was studied. For this purpose, a
new microbial consortium of Enterobacter cloacae and Pseudomonas sp. (ERCPPI-2) which was
isolated from heavy crude oil-contaminated soil in the south of Iran, has been investigated under
extreme environmental conditions. The isolated microorganisms had grown in adequate cultural
environment during sequential periods, and their biodegradation rate and feeding effect have
evaluated before entering the bioreactor. In the first set of experiments the effects of the main
parameters such as temperature (20-70°C), pH (4.0-10.0), salinity (1-12.5% (w/v) of NaCl) and
MLSS (4000-10200 mg/l) on the biodegradation rate of crude oil by the consortium ERCPPI-2 were
studied. The membrane bioreactor was used to treat the crude oil-contaminated wastewater with COD
of 1800 - 2100 mg/I and high salinity (TDS=40000 mg/l). The obtained results showed that the
membrane bioreactor has the ability to treat wastewater with high crude oil removal efficiency (94%),
low hydraulic retention time, and high MLSS concentration (9000-10200mg/l). These results
suggested that the existing membrane bioreactor has high performance in crude oil-contaminated
wastewater treatment, considering its microorganisms, environmental conditions (pH=7), temperature
range (25-40 °C) and high salinity (close to sea’s level).

Keywords: Membrane Bioreactor, Enterobacter cloacae, Pseudomonas sp., Crude oil, Wastewater,
High salinity, Removal efficiency.
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Experimental investigation of heavy metals removal from
industrial wastewater using low cost natural adsorbents and
commercial activated carbon

Parviz Darvishi**, Mahmoud Chamanci?
E-mail address: parvizdarvishi@gmail.com

Abstract

Using activated carbon is one of the most common methods for removing heavy metals from water
and wastewaters. In spite of its large scale used, commercial activated carbon still remains an
expensive material. Hence, the need of low cost materials for the treatment of wastewaters has
motivated research on investigation the various agro-based natural adsorbent. The objective of this
study is to study the capability of two less expensive natural adsorbents for removal of heavy metals
namely Zinc and Nickel from industrial wastewater. Natural adsorbents produced from locally
agriculture by-product i.e., walnut shell and grain rice. Some important physico-chemical key
parameters such as pH, mixing time and mass of the adsorbents have been investigated and their
optimum values have been determined. The capabilities of produced natural adsorbents have been
compared with commercially available activated carbon. The coefficients of Freundlich and Langmuir
isotherms have been determined using fitting the obtained experimental data on the isotherms models.
The obtained results indicated that the natural adsorbent of grain rice showed better performance in
Nickel than other used activated carbons. It is also demonstrated that increasing and removing Zinc

the alkalinity of solution may lead to deposit of metals and higher amounts of removal percent.

Keywords: Industrial wastewater, Heavy metals removal, Adsorption, Natural adsorbents,
Commercial activated carbon.
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Equilibrium and kinetic studies of Pb (1) ion uptake from water
by chitosan

1FA olo (60 w23 35b ¢l 5 <8551 9 s @aliuo 40 Wlowwy g Sl o o Slolod (o9

Mehrdad Khalili Borujeni', Bagher Anvaripour?, Mohsen Motavasel®
Taghi Jadidi*
Department of health, safety and environment Engineering, Petrolium university of technology
Abadan Institute Technology
Me.kh.bo@gmail.com

Recently natural biopolymers such as Chitosan are used for heavy metal
separation. Chitosan has attracted much interest because of its cheap sources,
higher affinity for most heavy metals; It is also harmless to humans and
presents excellent biological properties such as biodegradation, immunological,
and antibacterial activity. Among the many other low cost sorbents identified,
Chitosan has very good sorption capacity for several metal ions because they
possess a number of different functional groups such as hydroxyls and amines
to which metal ions can bind either by chemical or by physical. Chitosan
[poly(1,4)2-amino-2-deoxy-d-glucopyranose] is prepared from chitin, a natural
biopolymer extracted from crustacean shells by partially deacetylating its
acetamido groups. The sorption of lead ions from aqueous solution onto
chitosan has been studied. Equilibrium studies have been carried out to
determine the capacity of chitosan for lead ions adsorption. The effects of
solution pH and adsorption kinetic also have been studied. The results obtained
from the equilibrium isotherms adsorption study of Pb(ll) ion, indicated to be
well fitted to the Langmuir isotherm equation under the concentration range
studied. The adsorption kinetic study demonstrated that the adsorption process
was followed the pseudo-second-order model equation. Lead adsorption on
chitosan was found to be strongly pH-dependent and displayed a maximum
uptake capacity at pH around 6.

Key Word: Chitosan, equilibrium, kinetic, Langmuir
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Numerical prediction of ¥’Cs transportin clayey soil

S.A.Sadrnejad'**, A .k.Darban'¥,G.R.Poorghasem'®"",M.Pam

“M.S Student of Civil Engineering, K.N.ToosiUniversity of Technology ,Tehran
poorghasemr@yahoo.com

Abstract

187Cs has been introduced to soils and groundwater over the past five decades by nuclear accidents, as
fallout from nuclear testing, and as a byproduct-of nuclear research and weapons production[1]. In
this paper the transport phenomena involved in the leaching of radioactive material from a clayey soil
has been investigated through the finite difference method. Modelling of the leaching processes which
take place in clay barrier system is an invaluable tool as it is often not possible to conduct experiments
over sufficiently long time scales in order to observe the long term leaching behaviour of nuclear
wastes. Cesium was selected as a reactive contaminant. One dimensional solute transport is used for
simulation of radionuclide transport. Computational programs were written with Crank-Nicolson
scheme using MATLAB software. Experimental results are used for the calibration of the model. The
proposed numerical model shows good agreement with experimental results. Finally Numerical model
used for prediction of radionuclide concentration versus depth and time.

Keywords:Cs, transport, numerical modeling
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Simulation of Refinery Wastewater Treatment in a UASB Reactor
Using CFD

S.M.Mousavil, Reza Heidari 1 and Nader Bahrami 2
1Chemical Engineering Deapartment, TarbiatModares University, Tehran, Iran
2Chemical Engineering Department, Petroleum University of Technology, Abadan, Iran
reza.heidari.28@gmail.com

Abstract

Investigation on a reactor and its performance can be a valuable guidance prior to design phase.
Additionally, the improvement in a bioreactor's performance is feasibe provided what happens in a
reactor is thoroughly realized. Understanding of fluid hydrodynamics inside the recator reveals its
characterisitcs. Time and cost are main factors affecting investigation of reactor's behavior. In
present work, the behavior of a UASB reactor is investigated through the use of computational fluid
dynamics (CFD). The simulation is done for a three-phase domain viz: solid, liquid and gas. the
hydrodynamics observed in this simulation is used to predict the fluid flow and reaction progress.
the produced biogas in the reactor led to expansion of sludge bed and affected gas bubble
movement in the sludge bulk. The wasterwater flow pattern was studied and it was noticed that
there was an interrelation between hydrodynamics parameters, biogas production, and COD
reduction of wasterwater.

Key Words: Chemical Oxygen Demand (COD), Computational Fluid Dynamic, UASB reactor,
Wastewater, Biogas generation
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Analysis of the bio-environmental advantages using two types of activated carbon at
a petro-chemical water treatment plant

Amin Ahmadpour, National Petrochemical company-Petrochemical Research and Technology company
Hamandishan Energy Kimia company :Khashayar shakiby

Abstract:

Use of activated carbon in waste water treatment is not a new idea, therefore since 1935 experience
has been gained in its use to increases the coagulation and flocculation of solids, anaerobic digestion
of sludge and for removal of water from it. Experience has shown that activated carbon powder as an
additive at the time of addition of hydraulic load of waste water, results in the compression of sludge
and facilitates the removal of water from it. In these experiments the usefulness of Powered Activated
Carbon (PAC) is determined, but due to economical and the fact that high degree of treatment was not
required, this was not fully accepted. In the past use of Granular Activated Carbon (GAC) was more
popular compared to its powered type, and it also had higher efficiency. In this article, initially a
literature review of work done on the use of Activated Carbon Powder and the trend of growth in its
use and the modifications made during last few years in the world and Iran and finally various
experiments performed on activated carbon pilot unit at one of the petro-chemical units in Iran, in
order to analyze the usefulness of this material in waste water treatment. In addition, two type of
commercial activated carbon powder were used from two different suppliers giving different results,
the reason for these different results was also analyzed and this difference in result was attributed to
different constituents. For every experiment 4kg of activated carbon was used in the pilot plant
column. The samples for experiment were taken from the exit stream from the clarifier. Results were
obtained for effect of parameters such as inlet volumetric flow rate of waste water and activated
carbon structure on its performance.

Key Words: Acticated Carbon- WasteWater Treatment- Shahid Tondgoyan —Petro-chemical Complex
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Treatment of benzene in water emulsion by external electric field.

*M. Hosseini, A. Yakhkeshi

* Assistant Prof. of chemical engineering,Students of chemical engineering,

Faculty of chemical engineering, Babol University of technology, Iran

Abstract

An attractive technique is carried out by electrical phenomena to demulsify
benzene in water emulsion. In this research, non-uniform electric field is applied to
remove benzene particles which have been transferred to the water (oil/water-emulsion).
Electric current leads to move oil particles in emulsion contact each other and also create
bigger oil drops by induction of negative charge, then the oil moves upward due to
density difference and can be measured. Based on these experiments, about 80% benzene
demulsify from the emulsion in lower than 10 minute, which indicates that the mutual
contact of oil droplets through thin water layers in necessary for the rapid
demulsification. All this evidence strongly suggests that the applied electric field causes
the rearrangement of surface charges on oil droplets, which results in the reduction of the
height of an energy barrier for the coalescence of the droplets. In the present paper,

benzene is used as disperse phase and water is used as continuous phase.

Keywords: O/W emulsion, Demulsification, Electric field
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Pozolan a potential of low cost adsorbent for removal of
alizarine yellow

Saeedeh Hashemian®, Maryam Salari
Islamic Azad University, Yazd branch, Chemistry department, Iran, Yazd

Abstract

Pozolan as inexpensive and friendly environmental sorbent was used for dye removal. the main
phase of pozolan is SiO2 and quartz phase. Adsorption of Alizarine yellow (AY) from aqueous
solution was investigated. The sorption was analyzed using XRF and FTIR. The effect of
contact time, initial dye concentration and mass of pozolan for adsorption of AY were
investigated.

Keywords: Adsorption, Alizarine yellow, Pozolan
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Extraction and separation of nickel ions from wastewaters of oil
factories using modified surfactant-containing MCM-41

Mehrnoosh Izadinia™", Mehdi Jalali"", Shahla elhami""

'department of chemistry Science and Research Khuzestan university
“corres.author : m_izadi m@yahoo.com

Abstract

In this work, nano adsorbent MCM-41, was synthesized by a rapid method and
characterized by scanning electron microscopy (SEM) and X-ray diffraction (XRD). The
surfactant-containing ordered mesoporous silica (MCM-41) was modified by a kind
polyaminophenol. Then the modified surfactant-containing MCM-41 was used as an
absorbent in batch solid phase extraction (SPE) to remove the nickel ions from wastewater
samples of oil sites such as Ahwaz 2 and Maroon 2. The influences of the experimental
parameters including pH of the solutions, amounts of nano modified adsorbent in extracting
of nickel cations, and HCl concentration in the elution phase, was investigated and
optimized. Finally, the optimized batch SPE was coupled by flame atomic absorption
spectrometry (FAAS) for pre-concentration and determination of nickel ions in the
wastewaters of oil factories.

Keywords: Solid phase extraction, nickel, nano adsorbent MCM-41, wastewater.
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Removal of methyl orange by adsorption onto y-Fe>Ozs/activated carbon

nanocomposite: Equilibrium and Kinetics studies

Fateh Tavakoli ", Fereshteh Bakhtiari 2, Esmaeel Darezereshki *, amir sarafi*

1: M.Sc. student, Faculty of Engineering, Department of Chemical Engineering, Shahid Bahonar
University of Kerman, P.O. Box 76169-133, tavakolifateh@yahoo.com, 09188305367
2: Assistant Prof., Faculty of Engineering, Department of Chemical Engineering, Shahid Bahonar
University of Kerman, fereshteb@yahoo.com
3: Mineral Industries Research Centre, Shahid Bahonar University of Kerman, Kerman,
darezereshki@uk.ac.ir

4: Assistant Prof., Faculty of Engineering, Department of Chemical Engineering, Shahid Bahonar
University of Kerman, sarafi@uk.ac.ir

Abstract

In the water and wastewater treatment field, activated carbon has wide applications in adsorption of
pollutants. However, the applications are limited by problems and difficulties encountered in the
separation of activated carbon from water because of the small particle size. Activated carbon/y-Fe,Os
nanocomposites have not only the adsorption properties of activated carbon powder but also the magnetic
features of iron oxide nanoparticles. In this study, removal of methyl orange (MO) as an anionic dye from
aqueous solution by prepared activated carbon/y-Fe,O3; nanocomposites was investigated. The effect of
pH, adsorbent dosage, contact time and initial dye concentration were studied. The adsorption capacity of
MO onto the magnetic activated carbon (MAC) was between 75-140 mg g'. Adsorption experiments data
indicated that the adsorption process of MO onto magnetic activated carbon (MAC) obeyed pseudo-
second order kinetic model. The promising results indicated that the MO can adsorb to MAC and separate
from solutions by an external magnetic field which can be an alternative to complicated separation
methods such as centrifugation or filtration.

Key words: Activated carbon, Adsorption, y-Fe,Os, Methyl orange, Nanocomposite
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Removal of heavy metals using silica sulfuric acid from waste water

"""Elaheh Mosaddegh

Department of New Materials, Institute of Science and High Technology and Environmental Sciences,
Graduate University of Advanced Technology, P.O. Box 76315-117, Kerman, Iran
emosaddegh@gmail.com

Abstract

A simple solid phase extraction procedure for the determination of heavy metal ions Cd(Il), Cu(Il), Pb(II), Mn(II) and
Ni(IT) was developed in real samples using FAAS. The method is based on the sorption of metal ions on silica sulfuric
acid (SSA) as an efficient adsorbent. The influences of the other analytical parameters including pH, sample volume,
eluent solution, effect of matrix ions and amount of absorbent were investigated. The results showed that the analyte ions
were adsorbed an eluted quantitatively on adsorbent at a pH of 8.0 for sample solution and 10 mL of 1 mol L' HNO3 as
an eluent. In this investigation, silica sulfuric acid was removed heavy metals from various concentrations of heavy metal
ions in real samples effectively. The good features of the proposed research showed that it is a more convenient, simpler
and more rapid as compared with previously reported.

Keywords: solid-phase extraction, silica sulfuric acid, heavy metals, real sample, waste water, flame
atomic absorption
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Prediction of forced circulation crystallizer performance

FarshadFarahbod"**, Yeganeh Kamaldar?

"Department of Chemical Engineering, Firoozabad branch, Islamic Azad University, Firoozabad, Fars, Iran

P.O.Box:74715-117, Email: mf fche@jiauf.ac.ir

Abstract

Drainage of effluent of desalination units into the sea ecosystem intensifies thermal shocks and
salinity shocks. So, zero discharge desalination (ZDD) processes are the most promising technologies
which have been introduced to prevent these threats. Forced circulation crystallizer (FCC), is used to
provide the purposes of ZDD process to produce salt from effluents.

In this work, the performance of FCC is analyzed experimentally and then modeled by artificial
neural network (ANN). So, the effective optimum parameters such as occupied capacity of crystallizer
main body, residence time, optimum temperature of heat exchanger, flow rate of cooling water, color and
size distribution of produced salt crystals, amount of distilled water and energy consumption are
investigated in a FCC. A feed-forward ANN has been developed for predicting the performance of FCC
and optimal ANN architecture ( three layer feed forward back propagation network with 14 neurons in
hidden layer, Levenberg-Marquardt algorithm is as network training function , tangent sigmoid and
purelin as transfer functions) is determined. A comparison between the predicted results of the optimum
ANN model and experimental data was also conducted.

Key words: forced circulation evaporator; performance; energy consumption; zero discharge
desalination; salt crystals

"¢, Corresponding Author: FarshadFarahbod, Department of Chemical Engineering, Firoozabad branch, Islamic Azad University,
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Cellulose sulfuric acid: Natural, biodegradable and renewable solid
acid adsorbent for heavy metals removal

""Elaheh Mosaddegh

Department of New Materials, Institute of Science and High Technology and Environmental Sciences,
Graduate University of Advanced Technology, P.O. Box 76315-117, Kerman, Iran
emosaddegh@gmail.com

Abstract
In this study, removal of heavy metal ions Ni(Il), Pb(Il), Cd(Il) and Mn(Il) was investigated from
polluted Persian gulf water and waste water of Bandar-e-Imam petrochemical industry using cellulose
sulfuric acid (CSA) in a packed-bed column system. Heavy metal ion adsorption capacity of the column
was investigated as a function of flow rate and the inlet heavy metal ion concentration. The maximum
metal ion uptake values were found: 98.2, 96.3, 94.0, 92.9% for Ni(ll), Pb(Ill), Cd(II) and Mn(II),
respectively. Maximum adsorption was obtained using 1 g of adsorbent with flow rate 4 ml/min at pH 5.
The influences of the other analytical parameters including pH, sample volume, effect of matrix ions and
amount of absorbent were investigated. Cellulose sulfuric acid is a biodegradable and environmentally
friendly biopolymer that was easily prepared via reacting of chlorosulfunic acid with cellulose. The
biosorption column was able to remove metal ions from multi-component metal solutions. The proposed
research showed that it is a more convenient, simpler and more rapid as compared with previously
reported. High effective adsorption of CSA, it’s easy preparing method, safety, reusability and
biodegradability of adsorbent make the presented procedure high effective and reliable to analyze heavy
metal ions contents of various environmental samples including natural waters and industrial waste water.

Keywords: cellulose sulfuric acid, heavy metals removal, waste water, biodegradable
adsorbent
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Nano CaO-based eggshell waste as a green powerfull adsorbent in
heavy metal removal

" and Batool Lashkari"Elaheh Mosaddegh

Department of New Materials, Institute of Science and High Technology and Environmental Sciences,
Graduate University of Advanced Technology, P.O. Box 76315-117, Kerman, Iran
emosaddegh@gmail.com

Abstract

The removal capacity of toxic heavy metals by nano CaO-derived eggshell waste was studied. Nano Cao was prepared trough
ball mill-assisted for 4 h and thermal decomposition at 900°C for 2 h. Elemental information and surface characteristics of nano
eggshell were examined by energy dispersive X-ray (EDX) analysis and scanning electron microscopy (SEM), respectively.
When calcined eggshell was applied in the treatment of synthetic wastewater containing heavy metals, an excellent removal
capacity of Zn, Cu, Cd and Ni was observed 97, 95, 92 and 86% respectively after 10 min. Maximum adsorption was obtained
using 0.5 g of adsorbent with initial metal ion concentration of 60 mg'L. Nano eggshell powder is a biodegradable and
environmentally friendly adsorbent that was able to remove metal ions from multi-component metal solutions. The proposed
research showed that it is a more convenient, simpler and more rapid as compared with previously reported.

Keywords: nano CaO, eggshell waste, nano adsorbent, heavy metal removal, waste water
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Use Diatomaceuse Earth for soil stabilization in waste oil fields

FatemeMousaVi1 * -.Amir Hoshang Mostaj ir2

Expert of drilling fluids — North Of Drilling -
Director of drilling fluids— North Of Drilling

Abstract

Diatomaceuse Earth remains called diatoms , which are unicellular organisms that live in oceans . DE for
the first timewas used in the Middle East for oil and solids fixation in the Waste Pit GONBADLY by the
North Drilling Company . DE absorbs oils and moisture because of high porosity and does not allow oil
to move freely in the environment . DE is also a PH neutral and does not allow for increasePH.
Gonbadlyis in North East of Iran . This area is rich in vegetation and natural resources. The first and most
important goal of implementation this project in this area is protection natural resource against

environmental effects .

DiatomaceuseEarth , PH ,Waste Pit Key world :
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Biodesulfurization of fossil fuels

Soroush Sharifnia',Sina Shahabi?, Omid Mahmoudi?

Islamic Azad University Quchan-Branch
soroushsharifnia@gmail.com

abstract

Desulfurization of diesel fuel is growing worldwide as a process which is critical to petroleum
refinery profitability. Worldwide awareness led countries in the major developed region to
legislate almost sulfur free highway diesel fuel for 2007.This work discusses the processes for
removing sulfur from fuels, and problems related thereto, including conventional and improved
processes of hydrodesulfurization,and alternative technologies and processes for obtaining fuel
with extremely low sulfur content, which are in the process of research and development.
Hydrodesulfurization (HDS) is the most common technology used by refineries to remove sulfur
from intermediate streams. However, HDS has several disadvantages, in that it is energy
intensive, costly to install and to operate, and does not work well on refractory organosulfur
compounds. Recent research has therefore focused on improving HDS catalysts and processes
and also on the development of alternative technologies. Among the new technologies one
possible approach is biocatalytic desulfurization (BDS). The advantage ofBDS is that it can be
operated in conditions that require less energy and hydrogen. The stringent new regulations to
lower sulfur content in fossil fuels require new economic andefficient methods for
desulfurization of recalcitrant organic sulfur.

Keywords: Desulfurization ,Hydrodesulfurization , Organosulfur ,Biocatalytic
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Alkaline and acidic treatment of PAN ultrafiltration membranes
for salt rejection increment

M. Esmaeili*”*, A. Gheshlaghi”™, F. Rekabdar”

Polymer Science and Technology Division, Research Institute of Petroleum Industry (RIPI), Tehran, Iran.
(E-mail: majidesm2004@yahoo.com)

Abstract:

In this research, the surface and structure of polyacrylonitrile (PAN) ultrafiltration membranes were
treated by annealing, soaking in alkaline and acidic solutions respectively for achieving to the best
permeation properties of Na;SO4, MgSO4 and NaCl in the feed solution. Annealing at 70 °C water bath,
followed by 30 minutes hydrolysis using 1 molar NaOH and 30 minutes HCI post treatment showed the
best post treatment process. The final rejection of 85%, 45% and 49% for Na,SO4, MgSO4 and NaCl,
which was obtained respectively, prooved this approach is a favorite candidate to improve the permeation
properties for industrial operation and commercial applications.

Keywords: alkaline solution, acidic treatment, nanofiltration membrane
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Influence of polymerization reaction time on the morphology and
permeation properties of PAN/PA composite membranes

M. Esmaeili*”, A. Gheshlaghi*, F. Rekabdar™

Polymer Science and Technology Division, Research Institute of Petroleum Industry (RIPI), Tehran, Iran.
(E-mail: majidesm2004@yahoo.com)

Abstract:

Polyacrylonitrile (PAN)/polyamide (PA) composite membranes were prepared by interfacial
polymerization of trimesoylchloride (TMC) and piperazine (PIP) on the surface of support
membranes. The variation of membrane performance and morphology was investigated by
changing the reaction time of reactants. A series of structural analysis beside permeation test
were applied as analytical experiments. The thickness and pore size of the active layer changed
clearly after changing the reaction time. The variation trend of membranes performance was
different before and after 60 s reaction time as a result of pore size reduction and increment
respectively around this time.

Keywords: Interfacial polymerization, Polyacrylonitrile, Reaction time, composite membrane, salt
rejection
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