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ﭘﯿﺶﮔﻔﺘﺎر
ﯾﮏ ﭘﮋوﻫﺸﮕﺮ ﻧﺒﺎﯾﺪ اﻧﺘﻈﺎر داﺷﺘﻪ ﺑﺎﺷﺪ ﻫﻤﮥ اﻃﻼﻋﺎت ﻣﻮرد ﻧﯿﺎز ﺧﻮد را ﺗﻨﻬﺎ از ﻃﺮﯾﻖ ﺗﻼﺷﻬﺎي ﻓﺮدي و
اﺑﺘﮑﺎرﻋﻤﻠﻬﺎي ﺧﻮﯾﺶ ﺑﻪ دﺳﺖ آورد.ارﺗﺒﺎﻃﺎت ﯾﮑﯽ از اﺟﺰاي دروﻧﯽ ﻓﻌﺎﻟﯿﺘﻬﺎي ﻋﻠﻤﯽ روزﻣﺮه اﺳﺖ .ﭼﻨﯿﻦ ارﺗﺒﺎﻃﺎﺗﯽ ﻧﻘﺶ
ﻣﻬﻤﯽ را در ﻋﻠﻮم و ﻓﻨﺎوري اﯾﻔﺎ ﻣﯽﮐﻨﻨﺪ .در زﻣﺎﻧﻬﺎي ﮔﺬﺷﺘﻪ ﮐﻪ ﺗﻌﺪاد داﻧﺸﻤﻨﺪان و ﭘﮋوﻫﺸﮕﺮان اﻧﺪك ﺑﻮد ،ﺑﺴﯿﺎري از
ارﺗﺒﺎﻃﺎت در ﻋﻠﻮم ﺑﺪون ﺗﻼﺷﻬﺎي ﺳﺎزﻣﺎنﯾﺎﻓﺘﻪ و ﺑﺎ ﺗﻤﺎﺳﻬﺎي ﻓﺮدي و ﺑﻪ ﺻﻮرت ﻏﯿﺮرﺳﻤﯽ و ﺳﺎزﻣﺎنﻧﺎﯾﺎﻓﺘﻪ ﺻﻮرت
ﻣﯽﮔﺮﻓﺖ .ﭼﻨﯿﻦ ﺷﯿﻮهاي اﮐﻨﻮن دﯾﮕﺮ ﮐﺎراﯾﯽ ﻧﺪارد و ﺑﻪ ﺳﯿﺴﺘﻤﻬﺎي ﺳﺎزﻣﺎنﯾﺎﻓﺘﻪ ارﺗﺒﺎﻃﯽ ﻧﯿﺎز اﺳﺖ.
اﻧﺠﻤﻨﻬﺎي ﻋﻠﻤﯽ ﯾﮑﯽ از اﺟﺰاي ﻗﺎﺑﻞ ﺗﻮﺟﻪ در ﻋﻠﻮم ﺟﺪﯾﺪ و ﺟﻮاﻣﻊ ﻋﻠﻤﯽ ﻫﺴﺘﻨﺪ .ﺳﺎﺑﻘﮥ ﻇﻬﻮر اﯾﻦ اﻧﺠﻤﻨﻬﺎ ﺑﻪ
ﻗﺮن ﻫﻔﺪﻫﻢ ﻣﯿﻼدي ﺑﺮﻣﯽﮔﺮدد .دو ﻗﺮن ﻫﻔﺪﻫﻢ و ﻫﺠﺪﻫﻢ ﻗﺮﻧﻬﺎي اﻧﺠﻤﻨﻬﺎي ﻋﻠﻤﯽ در ﺟﻮاﻣﻊ ﻏﺮﺑﯽ اﺳﺖ .ﺑﻪ دﻧﺒﺎل
ﺗﺸﮑﯿﻞ اﻧﺠﻤﻨﻬﺎي ﻋﻠﻤﯽ در ﻏﺮب ،ﺗﺄﺳﯿﺲ دﯾﮕﺮ اﻧﺠﻤﻨﻬﺎي ﻋﻠﻤﯽ ﺳﺮﻋﺖ ﮔﺮﻓﺖ ﺗﺎ ﺟﺎﯾﯽ ﮐﻪ در ﺳﺎل  1790ﺷﺎﻫﺪ ﺣﺪود
 220ﻓﺮﻫﻨﮕﺴﺘﺎن ﻋﻠﻮم در ﺳﺮاﺳﺮ ﺟﻬﺎن ﺑﻮدهاﯾﻢ .در اﯾﺮان اﻣﺮوز ،ﺑﯿﺶ از  200اﻧﺠﻤﻦ ﻋﻠﻤﯽ ﻓﻌﺎﻟﯿﺖ ﻣﯽ ﮐﻨﻨﺪ .اﻧﺠﻤﻨﻬﺎي
ﻋﻠﻤﯽ ﺑﻪ ﻋﻨﻮان ﻧﻮﻋﯽ داﻧﺸﮑﺪة ﻧﺎﻣﺮﺋﯽ ﻋﻤﻞ ﻣﯽﮐﻨﻨﺪ و از اﯾﻦرو ﺑﺴﯿﺎر ﻣﻔﯿﺪ ﻫﺴﺘﻨﺪ .در اﯾﻦ اﻧﺠﻤﻨﻬﺎ ،داﻧﺸﻤﻨﺪان ﻣﯽﺗﻮاﻧﻨﺪ ﺑﺎ
ﻣﻼﻗﺎت ﯾﮏدﯾﮕﺮ اﻧﺪﯾﺸﻪﻫﺎ ،ﻧﺘﺎﯾﺞ آزﻣﺎﯾﺶﻫﺎ و اﻃﻼﻋﺎت ﺧﻮد را ردوﺑﺪل ﮐﻨﻨﺪ .ﭼﻨﯿﻦ ﮐﺎرﮐﺮدي ﺗﻮﺳﻌﮥ ﺑﻌﺪي ﻋﻠﻢ را ﺑﺎ
ﺗﺸﻮﯾﻖ ﻣﺒﺎدﻟﮥ اﻧﺪﯾﺸﻪﻫﺎ ،ﮔﺮدآوردن ﻫﻤﮑﺎران و ﻓﻌﺎﻟﯿﺘﻬﺎي ﺗﺤﻘﯿﻘﺎﺗﯽ را ﺳﺮﻋﺖ ﺑﺨﺸﯿﺪه اﺳﺖ .اﯾﺠﺎد ارﺗﺒﺎﻃﺎت ﻋﻠﻤﯽ ﻣﯿﺎن
داﻧﺸﻤﻨﺪان ،ﺗﺪوﯾﻦ و ﻫﺪاﯾﺖ اوﻟﻮﯾﺘﻬﺎي ﺗﺤﻘﯿﻘﺎﺗﯽ در ﻣﯿﺎن اﻋﻀﺎي اﻧﺠﻤﻦ ،اﯾﺠﺎد و اﻋﻤﺎل ﻫﻨﺠﺎرﻫﺎ و اﺳﺘﺎﻧﺪاردﻫﺎي ﻋﻠﻤﯽ،
دﻓﺎع از ﻣﻨﺎﻓﻊ ﺣﺮﻓﻪ اي داﻧﺸﻤﻨﺪان در ﺟﺎﻣﻌﻪ و ﮐﻨﺘﺮل ﻧﺴﺒﯽ ﺑﺮ ﮐﺎرﺑﺮد ﻧﺘﺎﯾﺞ ﺗﺤﻘﯿﻘﺎت ﻋﻠﻤﯽ در ﺟﺎﻣﻌﻪ از ﻣﻬﻤﺘﺮﯾﻦ
دﺳﺘﺎوردﻫﺎي اﻧﺠﻤﻦ ﻫﺎي ﻋﻠﻤﯽ در ﺳﺮاﺳﺮ ﺟﻬﺎن اﺳﺖ.
ﺑﺪﯾﻦ ﻣﻨﻈﻮر اﻧﺠﻤﻦ اﻟﮑﺘﺮوﺷﯿﻤﯽ اﯾﺮان ﻣﻔﺘﺨﺮ اﺳﺖ در ﺟﻬﺖ ﺗﻘﻮﯾﺖ ارﺗﺒﺎﻃﺎت ﻋﻠﻤﯽ ،ﭘﻨﺠﻤﯿﻦ ﺳﻤﯿﻨﺎر
اﻟﮑﺘﺮوﺷﯿﻤﯽ اﯾﺮان را ﺑﺎ ﻫﻤﮑﺎري ،داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس ،ﻓﺮﻫﯿﺨﺘﮕﺎن اﻟﮑﺘﺮوﺷﯿﻤﯽ و ﺟﻮاﻧﺎن ﺑﺎ داﻧﺶ اﯾﺮاﻧﯽ ﺑﺮﮔﺰار ﮐﻨﺪ.
در اﯾﻨﺠﺎ ﻻزم ﻣﯽ داﻧﻢ ﮐﻪ از ﻣﺸﺎرﮐﺖ ﺻﻤﯿﻤﺎﻧﻪ و ﺛﻤﺮ ﺑﺨﺶ ﻫﻤﻪ داﻧﺶ دوﺳﺘﺎن ﻓﺮﻫﯿﺨﺘﻪ ﮐﻪ در ﭘﯿﺸﺒﺮد اﻫﺪاف اﻧﺠﻤﻦ
اﻟﮑﺘﺮوﺷﯿﻤﯽ اﯾﺮان از ﻫﯿﭻ ﮐﻮﺷﺸﯽ درﯾﻎ ﻧﮑﺮده اﻧﺪ ،ﺳﭙﺎﺳﮕﺰاري ﻧﻤﺎﯾﻢ .ﻣﻮﻓﻘﯿﺖ و ﮐﺎﻣﯿﺎﺑﯽ اﻧﺠﻤﻦ اﻟﮑﺘﺮو ﺷﯿﻤﯽ اﯾﺮان در
ﺑﺮﮔﺰاري ﭘﻨﺠﻤﯿﻦ ﺳﻤﯿﻨﺎر اﻟﮑﺘﺮوﺷﯿﻤﯽ اﯾﺮان در 17و  18اردﯾﺒﻬﺸﺖ ﻣﺎه  1388در داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس ﻣﺮﻫﻮن ﻟﻄﻒ
و ﻣﺤﺒﺖ ﺑﺨﺶ ﺷﯿﻤﯽ ،ﻣﺪﯾﺮان ﻣﺤﺘﺮم داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس ،اﺳﺎﺗﯿﺪ و داﻧﺸﺠﻮﯾﺎن ﻋﺰﯾﺰي اﺳﺖ ﮐﻪ ﻫﻤﻮاره در اﯾﻦ ﻣﺴﯿﺮ
ﭘﺸﺘﯿﺒﺎن ﻣﺎ ﺑﻮدهاﻧﺪ .ﺑﯽ ﺗﺮدﯾﺪ ،ﻣﺴﺌﻮﻟﯿﺖ ﭘﺬﯾﺮي و ﻋﻠﻢ دوﺳﺘﯽ ﺷﻤﺎ ،ارﺗﺒﺎﻃﺎت ﻋﻠﻤﯽ در اﯾﺮان ﻋﺰﯾﺰ را ﺷﮑﻮﻓﺎﺗﺮ ﺧﻮاﻫﺪ
ﮐﺮد .از اﯾﺰد ﻣﻨﺎن ﺗﻮﻓﯿﻖ روز اﻓﺰون ﺷﻤﺎ را ﺧﻮاﺳﺘﺎرم.
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a:

Fatemeh Fatollahi a, Mehran Javanbakht a, Mansur Maghouli b
Department of Chemistry, Amirkabir University of Technology, Tehran, Iran
Tehran, Iran
E-mail: mehranjavanbakht@gmail.com

b:

Karfan Sanat Co. LTD,

ABSTRACT
Dimensionally stable anode (DSA) -type electrodes have been well succeeded nowadays due to their
good electrocatalytic activity and stability for all common gas evolution reactions (O2, Cl2). These
types of anodes usually consist of a Ti support coated by noble metal oxides and their mixture with
titanium oxide. The use of mixed oxides can lead to synergetic effects improving the electrocatalytic
or stability properties of the electrodes.
In this work, many electrodes by different nominal compositions of electrocatalycally active oxides
were prepared by thermal decomposition of iridium, ruthenium, tin and titanium chloride solutions in
different mole ratios or calcining temperature, and their electrochemical properties of these anodes (as
chlorine anode) were compared with commercial DSA. Electrochemical characterization of the
samples was performed by cyclic voltammetry, polarization measurement and electrochemical
impedance spectroscopy (EIS). All the measurements were carried out in an electrochemical cell with
a Pt counter electrode, an Ag/AgCl reference electrode and the electrolyte 0.5 M NaCl, pH 2, at room
temperature. Based on cyclic voltammograms, anodes with composition of Ru30Ti70O2/Ti and
Ir20Ru30Ti50O2/Ti have the same shape and effective surface area in comparison with commercial type,
and polarization curves in NaCl solution were used for the evaluation of the electrocatalytic effects.
The value of the Tafel slope for Ru30Ti70O2/Ti is more close to commercial one and higher slightly
currents of chlorine evolution reaction for Ru30Ti70O2/Ti electrode shows that it is more active for
chlorine evolution reaction. Finally the impedance results in chlorine evolution reaction indicated that
the electrocatalytic activity of RuO2 material decreases with increase of calcining temperature and
stability of them increased with IrO2 content.
Keywords:Dimensionally stable anode; Cyclic voltammetry;Electrochemical impedance spectroscopy
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Voltammetric determination of hydroxylamine at the surface of
TiO2 nanoparticles modified carbon paste electrode
Hadi Beitollahi a, Mohammad Mazloum-Ardakani*a, Zahra Taleata, Hossein Naeimib, Nima
Taghaviniac
a
Department of Chemistry, Faculty of Science, Yazd University, Yazd, Iran
b
Department of Chemistry, Faculty of Science, University of Kashan, Kashan, Iran
c
Physics Department, Sharif University of Technology, Tehran, Iran
E –Mail: mazloum@yazduni.ac.ir

Abstract
There is today an increasing demand for the analysis of numerous chemical compounds. The
electroanalytical methods have several advantages over other analytical systems. Among
those are the simplicity, the rapidity and the low cost of the operations. In many cases,
however, chemicals of analytical interest show a slow heterogeneous electron transfer with
the electrode surface and it is necessary to find materials with specific electrocatalytic
properties. In a certain number of cases, metallic nanoparticles were found to have higher
catalytic properties in comparison with the corresponding bulk material. However, the
construction of a large number of nanoparticles-based electrodes for the screening of various
nanomaterials as electrocatalysts is a time consuming process.
Hydroxylamine is recognized as a mutagenic substance, moderately toxic and harmful to
human, animals and plants. It has also been identified as an intermediate in synthesis of
pharmaceutical and drug substances. Therefore quantitative determination of hydroxylamine
is very important in biochemistry and industrial processes. Many methods have been
developed for the determination of hydroxylamine because of its toxicity, biological function
and broad industrial utilization.
In the present work, the electro-oxidation of hydroxylamine has been studied by quinizarineTiO2 nanoparticles modified carbon paste electrode of using cyclic voltammetry,
chronoamperometry and differential pulse voltammetry. This modified electrode exhibited
potent and persistent electron mediating behavior towards hydroxylamine with activation
overpotential. The obtained catalytic peak current, was linearly dependent on the
hydroxylamine concentrations. The diffusion coefficient (D), and the kinetic parameters such
as electron transfer coefficient, (α) and heterogeneous rate constant, (k´) for hydroxylamine
were also determined using electrochemical approaches.
Keywords: Hydroxylamine, Nanoparticles, Voltammetry
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Zeolite-modified Carbon Paste Electrode as a Selective
Voltammetric Sensor for Detection of Tryptophan in
Pharmaceutical Preparations
M. Arvand*, M.A. Zanjanchi, A. Islamnezhad
Department of Chemistry, Faculty of Science, University of Guilan, P.O. Box: 1914, Rasht, Iran


Corresponding author E-mail: arvand@guilan.ac.ir

Abstract
Several synthetic zeolites such as mazzite, mordenite, zeolite L, zeolite beta and MCM-41 were
tested as electrode modifiers in voltammetric determination of tryptophan (Trp). The effect of the
composition of carbon paste electrode on its voltammetric profiles were evaluated in basic solution
with 1.0 × 10−4 M Trp. It was found that addition of zeolite beta to the carbon paste would generate
the peak current of Trp because of its catalytic effect on redox process. The pH strongly affects the
peak potential of Trp. The best analytical response was obtained at pH 13.0. The effect of potential
scan rate between 25 and 500 mVs−1 on the peak potential and peak current of tryptophan was
investigated. The correlation of the peak current against v1/2 (v is the scan rate) is linear (r = 0.9989)
which is attributed to a diffusion-controlled process. The anodic peak currents were proportional to
Trp concentrations in the range of 5.0 × 10−7 – 5.0 × 10-3 M under the optimized experimental
conditions. The detection limit was 1.0 × 10-7 M. The influence of several species especially other
amino acids were tested. From our results, it is concluded that the method is relatively selective for
determination of Trp. The proposed method was applied to the determination of Trp in
pharmaceuticals formulations successfully.
Keywords: Tryptophan, Voltammetric sensor, Zeolite-modified carbon paste electrode,
modifiers, Zeolite beta.
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Determination of ultra trace amounts of copper in food samples
by highly sensitive adsorptive stripping voltammetric method
Shahryar Abbasi *, Hossein Khani
Department of Chemistry, Faculty of Sciences, Ilam University, Ilam, Iran
* Correspondence author: Fax: +98 841 2227022

Email address: sh_abbasi@mail.ilam.ac.ir

Abstract
Copper is an essential trace element in the biological systems and in the living organisms
where it serves as a cofactor in at least 30 important enzymes. Copper is also is an important
bioelement that is present in animals, plants and micro organism. It is both vital and toxic to
many biological systems, depending on the level of concentration. Their maximum tolerated
concentrations have been fixed by legislation: 50  g/ L for copper (II). The concentration of
copper in various samples is low, so developing sensitive and selective methods for
determination of copper in food and biological samples are required. A number of techniques
for copper determination have been reported, including spectrophotometry, atomic absorption
spectroscopy, inductively coupled plasma, cloud point extraction, kinetic method, flow
injection analysis, derivative potentiometric stripping analysis and microdialysis sampling.
Usually, the detection limit of these methods are reported not to be good, some others has a
little linear dynamic range .Adsorptive stripping voltammetry (ASP) is a useful method to
determine the trace levels of copper since its combines excellent sensitivity, selectivity,
accuracy and precision with low cost of instrumentation. This technique is based on
adsorptive accumulation of a complex of the element with an added specific ligand on a
hanging mercury drop electrode followed by electrochemical reduction of either the element
or the ligand in the complex. In this work a highly sensitive and selective procedure is
presented for voltammetric determination of copper in food, blood and water samples. The
procedure involves an adsorptive accumulation of copper thiosemicarbazide complex on a
hanging mercury drop electrode, followed by a stripping voltammetric measurement of
reduction current of adsorped complex at -0.65V (vs. Ag/AgCl). The optimum conditions for

2.5  10 6 M
thiosemicarbazide, an accumulation potential of -0.05V (vs. Ag/AgCl), an accumulation time
of 60s and scan rate of 80mV/s.The peak current is proportional to the concentration of
copper over the range 0.01-90.00 ng/ml with a detection limit of 0.007 ng/ml. Most of foreign
species do not interfere with determination. The proposed method was directly applied for the
determination of copper in food, blood and water samples without any separation steps.
the analysis of copper include pH 9.7 (Britton-Robinson Buffer),
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Study of electrochemical behaviour some novel shiff-base
manganese (III) complex covalently linked on 3-aminopropyl
triethoxy silane functionalized SiO2-Al2O3 at a surface of carbon
nanotube paste electrode
Mohamad Arshadi, Mehran Ghiaci, Ali Ashghar Ensafi, Hassan Karimi-Maleh
Department of Chemistry, Isfahan University of Technology, Isfahan, 8844156—831111, Iran

m-arshadi@ch.iut.ac.ir

Abstract
In this work, Synthesis and electrochemical behaviour of Mn(III)-Schiff base complexes
covalently linked on 3-aminopropyl triethoxy silane functionalized SiO2-Al2O3 was stdied at
a surface of carbon nanotube paste electrode. Cyclic voltammogram result shows that some
of this complexes in natural condithion (pH-7.00) oxidize better than the other complexes.
These results shown good agreement with organic oxidation raction in present these catalysts.
In addition, impedance spectroscopy and chronoamperometry used for determination of
kinetic and thermodynamic parameters in aqueous solution.
Keyword Shiff-base, Voltammetry, manganese (III) complex, Impedanse, spectroscopy
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اﻟﮑﺘﺮود Sr2+ﮔﺰﯾﻦ ﺑﺎ زﻣﺎن ﭘﺎﺳﺦ ﺳﺮﯾﻊ ﺗﻬﯿﻪ ﺷﺪه ﺑﻪ روش ﺳﻞ-ژل
ﻣﺤﻤﺪ ﻋﻠﯽ زﻧﺠﺎﻧﭽﯽ* ،ﻣﺠﯿﺪ آروﻧﺪ ،ﻧﺼﺮت اﷲ ﻣﺤﻤﻮدي  ،اﮐﺒﺮ اﺳﻼم ﻧﮋاد

ﮔﺮوه ﺷﯿﻤﯽ ،داﻧﺸﮑﺪه ﻋﻠﻮم ،داﻧﺸﮕﺎه ﮔﯿﻼن ،رﺷﺖ ،اﯾﺮان
zanjanchi@guilan.ac.ir

ﭼﮑﯿﺪه
اﻟﮑﺘﺮود  Sr2+ﮔﺰﯾﻦ ﺑﺎ ﯾﻮﻧﻮﻓﻮرﺧﻨﺜﺎي -4)-6ﻧﯿﺘﺮو ﻓﻨﯿﻞ(-2-ﻓﻨﯿﻞ 4-و -4دي ﭘﺮوﭘﯿﻞ  3-و – 5دﯾﺎزا-
ﺑﯽ ﺳﯿﮑﻠﻮ]0و1و [3ﻫﮕﺰ – 2-ان) (NPDBHﺑﻪ روش ﺳﻞ-ژل ﺳﺎﺧﺘﻪ ﺷﺪ ﻣﺤﺎﺳﺒﺎت ﺗﺌﻮري ﺗﻤﺎﯾﻞ اﯾﻦ ﯾﻮﻧﻮﻓﻮر را ﻧﺴﺒﺖ
ﺑﻪ  Sr2+در ﻣﻘﺎﯾﺴﻪ ﺑﺎ ﺗﻌﺪادي ﮐﺎﺗﯿﻮن دﯾﮕﺮ ﺑﻪ ﺧﻮﺑﯽ اﺛﺒﺎت ﻣﯽ ﮐﻨﺪ.اﺛﺮ ﺗﺮﮐﯿﺐ ﻣﻤﺒﺮان ،اﺛﺮ  pHو ﺣﻀﻮر ﯾﻮﻧﻬﺎي ﻣﺰاﺣﻢ
ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮارﮔﺮﻓﺖ  .اﯾﻦ اﻟﮑﺘﺮود ﺑﻪ ﯾﻮن  Sr2+در ﻣﺤﺪوده ﻏﻠﻈﺘﯽ از  1/0*10-1ﺗﺎ  8/0*10-7ﻣﻮﻻر ﺑﺎ ﺷﯿﺐ ± 0/4
 29/1ﻣﯿﻠﯽ وﻟﺖ ﭘﺎﺳﺦ ﻣﯽ دﻫﺪ .اﯾﻦ اﻟﮑﺘﺮود زﻣﺎن ﭘﺎﺳﺦ ﺑﺴﯿﺎر ﮐﻮﺗﺎه ﺑﺮاﺑﺮ ﺑﺎ  11ﺛﺎﻧﯿﻪ داﺷﺘﻪ و در ﻣﺤﺪوده  pHاز  3ﺗﺎ 10
ﭘﺎﺳﺦ ﺧﻮﺑﯽ ﻣﯽ دﻫﺪ و ﺣﺪ ﺗﺸﺨﯿﺺ آن ﺑﺮاﺑﺮ  7/5*10-8ﻣﻮﻻر اﺳﺖ .اﻟﮑﺘﺮود ﭘﺎﯾﺪاري دﻣﺎﯾﯽ ﺧﻮﺑﯽ دارد اﻣﺎ در دﻣﺎﻫﺎي
ﺑﺎﻻي  60ºcﻣﻨﺠﺮ ﺑﻪ اﻧﺤﺮاف در ﭘﺎﺳﺦ آن ﻣﯿﺸﻮد .اﯾﻦ اﻟﮑﺘﺮود ﺑﺮاي اﻧﺪازه ﮔﯿﺮي  Sr2+در ادرار اﻧﺴﺎن و ﻧﻤﻮﻧﻪ ﻫﺎي
اﺳﺘﺨﻮان ﺑﻄﻮر ﻣﻮﻓﻘﯿﺖ آﻣﯿﺰ ﺑﮑﺎر رﻓﺖ.

واژﻫﺎي ﮐﻠﯿﺪي  :اﻟﮑﺘﺮود  Sr2+ﮔﺰﯾﻦ ،ﮐﺎﻟﺒﺪﻫﺎي آﻟﯽ-ﻣﻌﺪﻧﯽ ﺳﻞ -ژل ،ﺣﺎﻣﻞ ﻫﺎي ﺧﻨﺜﯽ ،ﭘﺘﺎﻧﺴﯿﻮﻣﺘﺮي.

ﺳﺨﻨﺮاﻧﯽﻫﺎ
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اﻟﮑﺘﺮود ﯾﻮن ﮔﺰﯾﻦ ﺑﺮاي ﺗﻌﯿﯿﻦ ﺑﺮﺧﯽ از داروﻫﺎي ﻣﻘﺎوم ﮐﻨﻨﺪه ﻣﺎﻧﻨﺪ دي ﺑﻮﮐﺎﺋﯿﻦ
ﻋﻠﯽ رﺿﺎ ﻋﻼﻓﭽﯿﺎن ،1ﻋﻠﯽ اﺻﻐﺮ اﻧﺼﺎﻓﯽ

2

داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ اﺻﻔﻬﺎن داﻧﺸﮑﺪه ﺷﯿﻤﯽ
آدرس ﭘﺴﺖ اﻟﮑﺘﺮوﻧﯿﮏ )(alafchian@yahoo.com

ﭼﮑﯿﺪه
ﻣﺨﻠﻮط داروﯾﯽ ﻣﻘﺎوم ﮐﻨﻨﺪه) (MDRﻣﯽ ﺗﻮاﻧﺪ ﺑﻪ ﻃﻮر ﮔﺴﺘﺮده ﺳﺎﺧﺘﺎر ﺷﯿﻤﯿﺎﯾﯽ و ﻓﻌﺎﻟﯿﺖ ﺑﯿﻮﻟﻮژﯾﮑﯽ داروﻫﺎي ﺿﺪ
ﺳﺮﻃﺎن را ﺗﻐﯿﯿﺮ دﻫﺪ .ﺑﻬﺘﺮﯾﻦ ﻓﺮم ﻣﻄﺎﻟﻌﻪ ﺷﺪه از داروﻫﺎي ﻣﻘﺎوم ﮐﻨﻨﺪه در ﭘﺰﺷﮑﯽ و زﯾﺴﺖ ﺷﻨﺎﺳﯽ ﭘﻠﯽ ﮔﻼﯾﮑﻮﭘﺮوﺗﺌﯿﻦ
اﺳﺖ .ﺑﺮ ﻃﺒﻖ ﻧﻈﺮ ﻣﻌﻤﻮل ﻣﻮﺟﻮد ﭘﻠﯽ ﮔﻼﯾﮑﻮﭘﺮوﺗﺌﻦ ﻫﺎ ﻋﻮاﻣﻞ ﺳﯿﺘﻮﺗﻮﮐﺴﯿﮏ را ﺑﻪ ﻃﻮر ﻓﻌﺎل ﺑﻪ ﺧﺎرج ﺳﻠﻮل ﻣﻨﺘﻘﻞ ﻣﯽ
ﮐﻨﺪ و ﻏﻠﻈﺖ درون ﺳﻠﻮﻟﯽ داروﻫﺎي ﺿﺪ ﺳﺮﻃﺎن را ﮐﺎﻫﺶ داده و از اﯾﻦ ﻃﺮﯾﻖ ﻋﻤﻞ ﻣﯽ ﮐﻨﺪ .در اﯾﻦ ﮐﺎر ﭘﻠﯿﻤﺮ ﭘﻠﯽ وﯾﻨﯿﻞ
ﮐﻠﺮاﯾﺪ ﺑﺎ ﭼﻨﺪﯾﻦ ﻧﺮم ﮐﻨﻨﺪه ﻣﺘﻔﺎوت ﺑﺎ ﺗﺮﮐﯿﺐ درﺻﺪ ﻣﺨﺘﻠﻒ ﺑﺮاي اﻧﺪازه ﮔﯿﺮي داروﻫﺎي ﻣﻘﺎوم ﮐﻨﻨﺪه ﺑﻪ ﮐﺎر رﻓﺖ .ﻏﺸﺎ
-PVCﻟﯿﮕﺎﻧﺪ -1ﻧﻔﺘﯿﻞ اﯾﺘﯿﻠﻦ داي آﻣﯿﻦ دي ﮐﻠﺮاﯾﺪ ﺑﺎ ﻧﺴﺒﺖ 1ﺑﻪ  2ﺑﺎ  7درﺻﺪ وزﻧﯽ ﻧﺮم ﮐﻨﻨﺪه داي اﮐﺘﯿﻞ ﻓﺘﺎﻻت  6/9ﺑﻪ
ﻋﻨﻮان ﺑﻬﺘﺮﯾﻦ ﻏﺸﺎ اﻧﺘﺨﺎب ﺷﺪ .ﺑﺎ اﯾﻦ ﻏﺸﺎ داروﻫﺎي دي ﺑﻮﮐﺎﺋﯿﻦ ،داي ﻓﻨﯿﻞ ﻫﯿﺪراﻣﯿﻦ ،اﯾﻤﯿﭙﺮاﻣﯿﻦ و ﮐﻠﺮوﭘﺮوﻣﺎزﯾﻦ در
ﻧﺎﺣﯿﻪ ﺧﻄﯽ  1/0 10-1ﺗﺎ 1/0 × 10-6ﺑﺎ ﺗﮑﺮارﭘﺬﯾﺮي و ﺗﮑﺜﯿﺮﭘﺬﯾﺮي ﺧﻮب و ﺷﯿﺐ ﻣﻨﺤﻨﯽ ﮐﺎﻟﯿﺒﺮاﺳﯿﻮن  58/5ﺑﺪﺳﺖ آﻣﺪ.
ﺣﺪ ﺗﺸﺨﯿﺺ روش ﺑﺮاي دي ﺑﻮﮐﺎﺋﯿﻦ در  pHﺑﻬﯿﻨﻪ 2/2ﺗﺎ 7/4و زﻣﺎن ﭘﺎﺳﺦ ﮔﻮﯾﯽ ﯾﮏ ﺛﺎﻧﯿﻪ  6/9 × 10-7mol/Lﺑﺪﺳﺖ
آﻣﺪ .از اﯾﻦ ﻏﺸﺎ ﺑﺮاي ﺗﻌﯿﯿﻦ ﭼﻨﺪ دارو در ﻧﻤﻮﻧﻪ ﻫﺎي داروﯾﯽ اﺳﺘﻔﺎده ﺷﺪ.

واژهﻫﺎي ﮐﻠﯿﺪي :ﻣﺨﻠﻮط داروﯾﯽ ﻣﻘﺎوم ﮐﻨﻨﺪه ،اﻧﺪازه ﮔﯿﺮي ،ﻏﺸﺎ ﯾﻮن ﮔﺰﯾﻦ

 -1داﻧﺸﺠﻮي دﮐﺘﺮي ﺷﯿﻤﯽ ﺗﺠﺰﯾﻪ

 -2اﺳﺘﺎد ﺗﻤﺎم ﺷﯿﻤﯽ ﺗﺠﺰﯾﻪ
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Modified Electrode with Cobalt Ions Dispersed into Poly (Nmethylaniline); Application in Electrocatalytic Oxidation of
Hydrogen Peroxide
Reza Ojani *a, Jahan-Bakhsh Raoof a and Banafsheh Norouzi a,b
Electroanalytical Chemistry Research Laboratory, Department of Chemistry, Mazandaran University,
Babolsar, Iran).
b
Department of Chemistry, Islamic Azad University of Ghaemshahr, Iran.

a

E-mail: fer-o@umz.ac.ir

Abstract
Hydrogen peroxide is the product of the reactions catalyzed by a large number of oxidases.
Detection of hydrogen peroxide which is a byproduct in an enzymatic reaction is important in
the field of biosensor fabrication. Many methods such as titrimetry, spectrophotometry and
chemiluminesence have been developed for this purpose. Electrochemical methods have been
proved to be an inexpensive and effective way for hydrogen peroxide determination. In this
work, conducting and stable poly (N-methylaniline) (PNMA) film was prepared by using the
repeated potential cycling technique in aqueous solution containing (N-methylaniline),
sulfuric acid and sodium dodecyl sulfate (SDS) at the surface of carbon paste electrode
(CPE). The transition metal ions of Co(ІІ) were incorporated to the polymer by immersion of
the modified electrode in 0.1 M cobalt chloride solution. The modified electrode showed well
defined and stable redox couples in alkaline aqueous solution. Also, the modified electrode
showed excellent electrocatalytic activity for oxidation of hydrogen peroxide. This modified
electrode has many advantages such as simple preparation procedure, good reproducibility
and high catalytic activity toward the hydrogen peroxide oxidation.
Keywords: Hydrogen peroxide, N-methylaniline, Electrocatalytic Oxidation, sodium dodecyl
sulfate
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Copper Supported Platinum Nanoporous Deposited on
Gold Substrate for Electrocatalysis of Methanol Oxidation
Jahan-Bakhsh Raoof*, Reza Ojani, Sahar Rashid-Nadimi
Electroanalytical Chemistry Research Laboratory, Department of Analytical Chemistry, Faculty of
Chemistry, Mazandaran University, Babolsar, Iran
Corresponding Author E-mail: j.raoof@umz.ac.ir

Abstract
In this work, we report application of highly porous copper nanoparticle as a support to
loading platinum by galvanic replacement method to make nanoporous platinum structure
and investigation of its catalytic ability for methanol oxidation reaction. We applied simple
but very effective method for deposition of highly porous copper nanoparticles. This
technique involves electrochemical deposition accompanying hydrogen evolution, which has
been deliberately suppressed in typical electro-deposition processes to produce dense metallic
components. In this process, hydrogen bubbles function as a dynamic template for metal
deposition, resulting highly porous structure. This graded structure is ideally suited as a
support to loading noble metal catalysts due to its high surface area and excellent electrical
conductivity. We found that effective surface area, stability of platinum film and its catalytic
ability depend on thickness and potential applied for deposition of copper nanoparticle used
as a support. This new approach can be consider as a effective method for extra fine platinum
loading lead to design efficient Pt base catalysts with lower cost.
Keywords: Copper nanoparticle, Platinum nanoparticle, Methanol oxidation,
Electrocatalysis.
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Determination of strychnine in strychnos nux vomica plant by
Nanogold-modified carbon paste electrode
M. Behpour2, S.M. Ghoreishi2, M.Khayat kashani*1,2
1

Barij Essence pharmaceutical, Kashan, Iran .
Department of Chemistry, Faculty of Science, University of Kashan, Kashan, Iran
E-mail: m.khayat@kashanu.ac.ir

2

Abstract
A gold nanoparticles modified carbon paste electrode (nanoAu-CPE) has been used for the
determination of Strychnin in strychnos nux vomica plant by cyclic voltammetry, differential
pulse voltammetry (DPV) and chronoamperometric methods. Strychnos nux-vomica L.
(Loganiaceae), widely used in traditional medicine, is grown extensively in southern Asian
countries. The dried seeds of this plant have been claimed to improve blood circulation and
relieve rheumatic pain.The electro-oxidation and detection of strychnine has been studied
using EG&G. the results revealed that the modified electrode show an electrocatalytic
activity toward the anodic oxidation of strychnin by a marked enhancement in the current
response in buffered solution at pH of 8. The linear analytical curve was observed in the
1.80×10-6 to 7.0×10-4 molL-1 range with correlation coefficient of 0.997. The method was
then successfully applied to the determination of strychnin in plant. The detection limit of this
simple method is 6.3×10-8 M which was lower than other similar work. In brief the use of
carbon paste electrode has the advantages of diversity of paste modification and the
convenience in manipulation and the method show good sensitivity and selectivity.
Keywords: Gold nanoparticles modified CP electrode; strycnnine; Differential pulse
voltammetry; Drug formulation; Urine
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Electrochemical Hydride Generation of cadmium and
Determination by Electrothermal Atomic Absorption
Spectrometry
Mahboubeh Masrournia a, M.Hosein Arbab-Zavar b, Raham Shadmehria
a:

Department of Chemistry, Faculty of science, Islamic Azad University- Mashhad Branch, Mashhad,
Iran b: Department of Chemistry, Faculty of science, Ferdowsi University, Mashhad, Iran
masrournia@yahoo.com

Abstract
Electrochemical and chemical hydride generation systems for determination of cadmium(II) by
atomic absorption spectrometry with in situ trapping in graphite tube atomizer are described. A batch
electrolytic cell with a Sn-Pb alloy cathode was used to generate cadmium(II) hydride. The cell body
was made from polymethylmethacrylate. Anodic and cathodic chambers were separated by an ion
exchange membrane. The cathode was placed in the cathodic chamber parallel to the membrane and
the platinum anode. Tungsten used as the permanent chemical modifier to treat the graphite tube
atomizer in electrochemical hydride generation method. The optimized constant current and catholyte
concentration, both for electrolysis were determined. The effect of some ions on the electrothermal
atomic absorption signal of electrochemical generated hydride of cadmium(II), were evaluated as
interfering ions. Chemical hydride generation of cadmium(II) was done to let a comparison of
electrochemical and chemical hydride generation of this element. The graphite tube temperature
program of the electrochemical method was applied for the chemical approach with changes.
Tungsten was used as the chemical modifier for the chemical hydride generation, too. The analytical
figures of merit of mentioned procedures were evaluated. For the electrochemical hydride generation
of Cd(II), the calibration curve was linear over the range of 0.5-5 pg ml-1 with a detection limit of 0.05
pg ml-1 determined by dividing 3Sb by the slope of the calibration curve and R.S.D=5.5% (n=3) for
3pg ml-1 of cadmium solution. The accuracy of electrochemical method was evaluated by the analysis
of two spiked water samples. The sensitivity of the electrochemical method, based on the calibration
curve slope, was0.1198 ml pg-1 . For the chemical hydride generation, the calibration curve was linear
over the range of 0.5-6 pg ml-1 with a detection limit of 0.291 pg ml-1 (3Sb / m) and R.S.D=10.4%
(n=3) for 3pg ml-1 of cadmium(II) solution. The sensitivity of the chemical method, based on the
calibration curve slope, was 0.0103 ml pg-1. Electrochemical hydride generation of cadmium(II), in
comparison with the chemical one, had lower detection limit and higher sensitivity. Electrochemical
method was used to determine Cd(II) in water samples by standard addition technique.
Keywords: Hydride Generation, cadmium,Tin Alloy
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Synthesis of nano-structured gold by pulsed chronoamperometric
method and its application in the electrochemical determination
of metronidazole
Behzad Rezaei1*, Sajjad Damiri1
1

Department of Chemistry, Isafahan University of Technology, Isfahan, 84156-83111 I.R. Iran
E-mail: rezaei@cc.iut.ac.ir

Abstract
The surface of conventional gold electrodes was simply transformed to nanostructures by
means of pulsed techniques, and it was characterized by scanning electron microscopy
(SEM), atomic force microscopy (AFM), X-ray differaction (XRD), and electrochemical
methods. The usual method for the fabrication and preparation of gold nanoparticles on the
electrodes is electrodeposition or chemical methods. But, this proposed method, which is
based on the continuous pulses on the gold electrodes, doesn’t need to any expensive reagents
in the formation step. The nanostructured gold electrode can prepared in the relatively low
period times and it enhances significantly electron transfer kinetics. For optimization of this
modified electrode, by an electrochemical probe, different parameters such as pulse time,
pulse height, pulse number, and relaxation time were optimized to obtain higher current
signal and reversibility. This new system was used for the determination of metronidazole
drug in the pharmaceutical and biological samples with satisfactory results.
Keywords : Pulsed chronoamperometry, Nanostructure, Gold, Metronidazole
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Amperometric Detection of Adefovir Dipivoxil at a Preheated
Glassy Carbon Electrode Modified with Multiwall Carbon
Nanotubes and a Ni-Schiff Base Complex
Mojtaba Shamsipur * and Mahmoud Roushani
Department of Chemistry, Faculty of Sciences, Razi University, Kermanshah, Iran
*
Corresponding author E-mail address: shamsipur@ics-ir.org

Abstract
Adefovir dipivoxil is indicated for the treatment of chronic hepatitis B in adults with
compensated and decompensated liver disease with evidence of active viral replication, and
either evidence of histologically active disease or elevation in serum aminotransferases. In
this work, a highly sensitive and fast responding amperometric sensor for the determination
of adefovir dipivoxil is described. The multiwall carbon nanotubes (MWCNTs) were first
immobilized on a preheated glassy carbon electrode (5 min at 50 °C) by gently rubbing of
electrode surface on a filter paper supporting the carbon nanotubes. Then, the MWCNTs-GC
modified electrode was dipped into 1 ml acetonitrile solution containing 2 mg of the Nicomplex. The modified electrode was dried for 20 min at room temperature and rinsed with
distilled water before use. The results indicated that prepared carbon Ni-complex-MWCNTsGC modified electrode exhibited efficient electrocatalytic oxidation of the drug with
relatively high sensitivity. Under the optimized conditions, the amperometric calibration plot
found to be linear in the concentration range 0.7-3000 µM with a detection limit (S/N = 3) of
0.3 µM and sensitivity of 12154 nA/µM. The amperometric response is extremely stable,
with no loss in sensitivity over a continual 25 min operation stability, and long life. Finally,
the ability of the modified electrode was evaluated by its application to the determination of
adefovir dipivoxil in real samples.
Keywords: Glassy carbon modified electrode, Adefovir dipivoxil, Multiwall carbon
nanotubes, Ni complex, Amperometry
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Conversion & Storage of Electrochemical Energy
ﺗﺒﺪﯾﻞ و ذﺧﯿﺮه اﻧﺮژي

Optimization of the Amount of Nafion in MWCNT/Nafion
Composite as a Pt Support in GDE of PEMFC.
Masoumeh Javaheria, Hussein Gharibia, Rasol Abdullah Mirzaieb
a. Department of Chemistry, Faculty of Science, Tarbiat Modares University , P.O.Box: 14115-175
Tehran, Iran
Corresponding author e-mail: gharibi@modares.ac.ir ; h.gharibi@gmail.com
b. Department of Chemistry, Faculty of Science, Shahid Rajaee University, Tehran, Iran
Abstract
In this work, the effect of multi-wall carbon nanotubes (MWCNT) composite with Nafion as a Pt
support on oxygen reduction reaction (ORR) was studied. We utilized different percentages of Nafion
in the composite with MWCNT with 0.5 mg.cm-2 Pt loading in the catalyst layer. The performance of
the electrodes in ORR was studied by linear sweep voltametery (LSV), electrochemical impedance
spectroscopy (EIS), chronoamperometery, X-ray diffraction (XRD), transmission electron microscopy
(TEM), and scanning electron microscope (SEM) techniques. In addition, we compared the results
from MWCNT as a Pt support with the composite as a Pt support. Our results indicate that when the
composite was used as a Pt support, the performance of electrodes increased rather than MWCNT as a
Pt support.
Keywords: Catalyst Layer; Gas Diffusion Electrode; Multi-wall Carbon Nanotube; Nafion; Oxygen
Reduction Reaction; Proton Exchange Membrane Fuel Cell

١٩

(Lectures)

ﺳﺨﻨﺮاﻧﯽﻫﺎ

Investigation of Methanol Electro-oxidation on Modified Pt/C by
Electrochemical impedance spectroscopy
J.Jalili, M. Zhiani *, B.Rezaie
Department of Chemistry, Isfahan University of Technology, Isfahan 8415683111, Iran
m_zhiani@cc.iut.c.ir
Abstract
In this study a modified Pt/C 10%wt catalyst have been examined for electrochemical oxidation of
methanol in acidic environment for direct methanol fuel cell applications. The modifier was
Polyaniline Nano fibers doped by trifilic acid (TFMSA). PANI nanofibers fabricated by in-situ
electropolymerization of aniline on the surface of Pt/C coated on Glassy carbon (GC) in the presence
of trifluoromethane sulfonic acid at 0°C. Platinum loading was 0.051mg.cm-2 in all experiments. The
electrodes were characterized by electrochemical impedance spectroscopy (EIS). Nyquest plots show
that the PANI nanofibers change not only the methanol oxidation mechanism by different pathway of
bare catalyst (Pt/C) but also, it reduces charge transfer resistance for methanol electrooxidation. At 25
o

C, methanol oxidation reaction on PANI/Pt/C exhibits potential down-shift of at least 50 mV than the

bare Pt/C according to the Ip. Scanning electron microscopy (SEM) was employed to study the
structure of PANI Nanofibers within electrode catalyst layer. SEM micrograph has verified the
formation of high porous PANI nanofibers on Pt/C which enhance the catalytic and mechanical
properties of catalyst layer.
Keywords: Electrochemical Impedance spectroscopy, Pt/C, Methanol electro-oxidation, Direct
Methanol Fuel Cell, Polyaniline Nanofibers.

Results:

a)

b)

Fig. 1 – Nyquest plots of (a) Pt/C (b) PANI/Pt/C catalysts in 3 M CH3OH and 0.5 M H2SO4 with frequency
range of 100 KHz to 10 mHz at various potentials of 0.3 V to 0.9 V vs. Ag/AgCl.
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ﺣﻞ ﻋﺪدي ﺟﺮﯾﺎن ﻏﯿﺮ ﻫﻢ دﻣﺎي ﺳﻪ ﻣﻮﻟﻔﻪ اي در ﺳﻤﺖ اﻟﮑﺘﺮود ﮐﺎﺗﺪ ﭘﯿﻞ ﺳﻮﺧﺘﯽ ﺑﺎ ﻏﺸﺎء
ﭘﻠﯿﻤﺮي
ﮐﺎﻇﻢ اﺷﺮف

1

ﻣﺤﻤﺪﺟﻌﻔﺮ ﮐﺮﻣﺎﻧﯽ

2

ﻣﻬﺪي ﻓﯿﺾ

3

ﺗﻬﺮان  ،ﺧﯿﺎﺑﺎن ﺣﺎﻓﻆ ،داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ اﻣﯿﺮﮐﺒﯿﺮ ،داﻧﺸﮑﺪه ﻣﻬﻨﺪﺳﯽ ﻣﮑﺎﻧﯿﮏ ،ﮐﺪﭘﺴﺘﯽ 15875 – 4413
mkermani@aut.ac.ir

در اﯾﻦ ﻣﻘﺎﻟﻪ ،ﻓﺮآﯾﻨﺪﻫﺎي اﻧﺘﻘﺎل ﺟﺮم و اﻧﺘﻘﺎل ﺣﺮارت ﺑﺮاي ﺳﻪ ﻣﻮﻟﻔﻪ ﮔﺎزي اﮐﺴﯿﮋن ،ﺑﺨﺎرآب و ﻧﯿﺘﺮوژن در اﻟﮑﺘﺮود ﮐﺎﺗﺪ
ﭘﯿﻞ ﺳﻮﺧﺘﯽ ﺑﺎ ﻏﺸﺎي ﭘﻠﯿﻤﺮي ﺑﺎ دو روش ﻋﺪدي ﺗﻔﺎﺿﻞ ﻣﺤﺪود و ﻧﺮم اﻓﺰار ﺗﺠﺎري ﻓﻠﻮﺋﻨﺖ ﺑﺮرﺳﯽ ﺷﺪه اﻧﺪ .ﻣﺪل ﻣﻄﺎﻟﻌﻪ
ﺷﺪه دو ﺑﻌﺪي ،ﮔﺬرا ،ﺗﺮاﮐﻢ ﭘﺬﯾﺮ و ﻏﯿﺮ ﻫﻢ دﻣﺎ اﺳﺖ و در ﯾﮏ ﻣﻘﻄﻊ ﻋﻤﻮد ﺑﺮ ﺟﺮﯾﺎن ﮐﺎﻧﺎل ورودي در ﻻﯾﻪ ﻣﺘﺨﻠﺨﻞ
ﻧﻔﻮذ ﮔﺎز ﺑﻪ ﮐﺎر رﻓﺘﻪ اﺳﺖ )ﺷﮑﻞ .(1ﺣﻞ ﻋﺪدي ﺗﻮﺳﻂ ﻧﺮم اﻓﺰار ﻓﻠﻮﺋﻨﺖ در ﻣﻘﻄﻊ ﻗﯿﺪ ﺷﺪه ،ﺑﺮاي اوﻟﯿﻦ ﺑﺎر در اﯾﻦ ﻣﻘﺎﻟﻪ
اﻧﺠﺎم ﮔﺮﻓﺘﻪ اﺳﺖ ﺑﻄﻮرﯾﮑﻪ در آن ﻋﻼوه ﺑﺮ ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎز ،ﮐﺎﻧﺎل اﻧﺘﻘﺎل ﮔﺎزﻫﺎي واﮐﻨﺸﮕﺮ ﻧﯿﺰ ﻣﺪل ﮔﺮدﯾﺪه اﺳﺖ .ﻣﺼﺮف
اﺟﺰاء ﺗﻮﺳﻂ ﻣﻌﺎدﻻت ﻓﺎرادي ﺑﻪ ﭼﮕﺎﻟﯽ ﺟﺮﯾﺎن ﮐﻮﭘﻞ ﺷﺪه اﻧﺪ و ﺗﻮزﯾﻊ ﭼﮕﺎﻟﯽ ﺟﺮﯾﺎن اﻟﮑﺘﺮﯾﮑﯽ ﺣﺎﺻﻞ از اﻧﺠﺎم واﮐﻨﺶ
اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ در ﻣﺮز ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎز و ﻻﯾﻪ ﮐﺎﺗﺎﻟﯿﺴﺖ ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ .ﺑﺮاي ﺑﻪ دﺳﺖ آوردن ﻣﻨﺤﻨﯽ
ﭘﻼرﯾﺰاﺳﯿﻮن ﭘﯿﻞ ﺳﻮﺧﺘﯽ ،اﻓﺖ ﻓﻌﺎﻟﺴﺎزي ﺑﺎ اﺳﺘﻔﺎده از ﻣﻌﺎدﻟﻪ ﺗﺎﻓﻞ و اﻓﺖ اﻫﻤﯽ در ﻏﺸﺎء ﭘﻠﯿﻤﺮي ﻟﺤﺎظ ﺷﺪه اﻧﺪ .ﻣﻌﺎدﻻت
دﯾﻔﺮاﻧﺴﯿﻞ ﺣﺎﮐﻢ ﺑﻪ ﮐﺎر ﮔﺮﻓﺘﻪ ﺷﺪه ﻋﺒﺎرﺗﻨﺪ از (1) :ﯾﮏ ﻣﻌﺎدﻟﻪ ﺑﻘﺎي ﺟﺮم ﮐﻞ ﻣﺨﻠﻮط و دو ﻣﻌﺎدﻟﻪ ﺑﻘﺎي ﺟﺮم اﺟﺰاء )(2
ﻣﻌﺎدﻟﻪ ﻣﻮﻣﻨﺘﻮم ﺑﺮاي ﻣﺨﻠﻮط ﮐﻪ ﺑﻪ ﻋﻠﺖ ﻣﺎﻫﯿﺖ ﻣﺘﺨﻠﺨﻞ ﻣﺤﯿﻂ ﺗﻮﺳﻂ ﻗﺎﻧﻮن دارﺳﯽ ﺑﯿﺎن ﺷﺪه اﺳﺖ و ) (3ﻣﻌﺎدﻟﻪ اﻧﺮژي
ﺑﺮاي ﮐﻞ ﻣﺨﻠﻮط .ﺑﻪ ﻣﻨﻈﻮر اﯾﺠﺎد دﻗﺖ ﻣﻨﺎﺳﺐ ،دﯾﻔﯿﻮژن ﻫﺮ ﮐﺪام از ﻣﻮﻟﻔﻪ ﻫﺎ ﺑﻮﺳﯿﻠﻪ ﻣﻌﺎدﻻت ﻣﺎﮐﺴﻮل -اﺳﺘﻔﺎن ﻣﺪل ﺷﺪه
اﺳﺖ .ﺑﺮاي اﻃﻤﯿﻨﺎن از ﺻﺤﺖ ﮐﺎر ،ﻧﺘﺎﯾﺞ ﺣﺎﺻﻞ از دو روش ﻋﺪدي ﻗﯿﺪ ﺷﺪه ﺑﺎ ﻫﻤﺪﯾﮕﺮ و ﻧﯿﺰ ﺑﺎ ﻧﺘﺎﯾﺞ ﺗﺠﺮﺑﯽ ﮐﺎرﻫﺎي
ﻗﺒﻠﯽ ﻣﻘﺎﯾﺴﻪ و ﺗﻄﺎﺑﻖ ﺧﻮﺑﯽ ﻣﺸﺎﻫﺪه ﺷﺪه اﺳﺖ.

ﮐﻠﻤﺎت ﮐﻠﯿﺪي :ﭘﯿﻞ ﺳﻮﺧﺘﯽ ﺑﺎ ﻏﺸﺎء ﭘﻠﯿﻤﺮي ،اﻟﮑﺘﺮود ﮐﺎﺗﺪ ،ﺣﻞ ﻋﺪدي ،اﻧﺘﻘﺎل ﺟﺮم و ﺣﺮارت ،واﮐﻨﺶ اﻟﮑﺘﺮو
ﺷﯿﻤﯿﺎﯾﯽ

ﺷﮑﻞ -1ﺗﺼﻮﯾﺮ ﺷﻤﺎﺗﯿﮏ ﻣﯿﺪان ﻣﺤﺎﺳﺒﺎﺗﯽ )ﺟﻬﺖ ﺟﺮﯾﺎن در ﮐﺎﻧﺎل ﻋﻤﻮد ﺑﺮ ﺻﻔﺤﻪ اﺳﺖ(.

 -1داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ ﺗﺒﺪﯾﻞ اﻧﺮژي

 -2ﻋﻀﻮ ﻫﯿﺌﺖ ﻋﻠﻤﯽ داﻧﺸﮑﺪه ﻣﮑﺎﻧﯿﮏ و ﻋﻀﻮ آزﻣﺎﯾﺸﮕﺎه ﺗﺤﻘﯿﻘﺎﺗﯽ ﺗﺒﺪﯾﻞ اﻧﺮژي
 -3داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ ﺗﺒﺪﯾﻞ اﻧﺮژي
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ﭼﮑﯿﺪه:
ﺑﻪ ﻃﻮر ﮐﻠﯽ اﻓﺰاﯾﺶ ﺳﯿﮑﻠﻬﺎي ﺑﺎﺗﺮﯾﻬﺎي روي-اﮐﺴﯿﺪ ﻧﻘﺮه ﻣﻬﻤﺘﺮﯾﻦ ﻋﺎﻣﻞ اﺳﺖ ﮐﻪ ﻣﯽ ﺗﻮاﻧﺪ آﻧﻬﺎ را ﺑﻪ ﻋﻨﻮان ﯾﮏ ﻣﻨﺒـﻊ
ﻣﺆﺛﺮ اﻧﺮژي ﻣﻌﺮﻓﯽ ﻧﻤﺎﯾـﺪ .ﯾﮑـﯽ از ﻋﻮاﻣـﻞ و ﻓﺎﮐﺘﻮرﻫـﺎي ﮐﻠﯿـﺪي در اﻓـﺰاﯾﺶ ﻋﻤـﺮ ،ﺳـﯿﮑﻞ و ﻇﺮﻓﯿـﺖ اﯾـﻦ ﻧـﻮع ﺑﺎﺗﺮﯾﻬـﺎ،
ﻏﺸﺎءﻫﺎي ﺑﮑﺎر رﻓﺘﻪ در آﻧﻬﺎﺳﺖ .ﻏﺸﺎءﻫﺎي ﺳﻠﻮﻓﺎﻧﯽ از ﻣﺪﺗﻬﺎ ﭘﯿﺶ در ﺳﺎﺧﺘﺎر ﺑﺎﺗﺮﯾﻬـﺎي روي-اﮐﺴـﯿﺪ ﻧﻘـﺮه ﮐـﺎرﺑﺮد داﺷـﺘﻪ
اﻧﺪ .در راﺳﺘﺎي ﺑﻬﺒﻮد ﮐﺎراﯾﯽ ﺑﺎﺗﺮي ،ارزﯾﺎﺑﯽ ﺧﻮاﺻﯽ از ﻗﺒﯿﻞ اﺑﻌﺎد ،ﺿﺨﺎﻣﺖ ،ﺟﺬب ،ﻫﯿﺪروﻟﯿﺰ ،اﮐﺴﺎﯾﺶ ،ﻧﻔﻮذ و ﻣﻘﺎوﻣﺖ
اﻟﮑﺘﺮﯾﮑﯽ ﺣﺎﺋﺰ اﻫﻤﯿﺖ ﻣﯽ ﺑﺎﺷﺪ .ﺑﺎ ﺗﻮﺟﻪ ﺑـﻪ آزﻣﻮﻧﻬـﺎي ارزﯾـﺎﺑﯽ اﻧﺠـﺎم ﺷـﺪه ﺑـﺮ روي ﻏﺸـﺎء ﺳـﻠﻮﻓﺎﻧﯽ و اﮐﺘﺴـﺎب ﻧﺘـﺎﯾﺞ
ﻣﺘﻔﺎوت ،ﺑﻬﯿﻨﻪ ﮐﺮدن اﯾﻦ آزﻣﻮﻧﻬﺎ ﻣﻄﺎﺑﻖ ﺑﺎ روﺷﻬﺎي اﺳـﺘﺎﻧﺪارد ﻣـﻮرد ﺗﻮﺟـﻪ ﻗـﺮار ﮔﺮﻓـﺖ .ﻫﻤﭽﻨـﯿﻦ ﺑـﻪ ﻣﻨﻈـﻮر اﻃﻤﯿﻨـﺎن از
ﯾﮑﻨﻮاﺧﺖ ﺑﻮدن ﻏﺸﺎء ﺳﻠﻮﻓﺎﻧﯽ و ﻋﺪم واﺑﺴﺘﮕﯽ رﻓﺘﺎر ﻏﺸﺎء ﺑﻪ اﺑﻌﺎد آن ،در اﯾﻦ ﺗﺤﻘﯿﻖ و ﭘﮋوﻫﺶ ﺷﺪﺗﯽ ﯾـﺎ ﻣﻘـﺪاري ﺑـﻮدن
ﭘﺎراﻣﺘﺮ اﺑﻌﺎد ﺑﺮ روي آزﻣﻮﻧﻬﺎي ارزﯾﺎﺑﯽ ﺑﺮرﺳﯽ ﮔﺮدﯾﺪ.
آزﻣﻮﻧﻬﺎي ارزﯾﺎﺑﯽ در ﺳﻪ اﺑﻌﺎد ﻣﺨﺘﻠﻒ و در ﻏﻠﻈﺖ  40%اﻟﮑﺘﺮوﻟﯿﺖ  KOHاﻧﺠﺎم ﭘﺬﯾﺮﻓﺖ و ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻧﺘﺎﯾﺞ ﺑﺪﺳﺖ
آﻣﺪه ،ﻣﺸﺎﻫﺪه ﮔﺮدﯾﺪ ﮐﻪ ﺗﻐﯿﯿﺮ اﺑﻌﺎد ﺑﺮ روي ﭘﺎراﻣﺘﺮﻫﺎي ﺿﺨﺎﻣﺖ ،ﺟﺬب ،اﮐﺴﺎﯾﺶ ،ﻧﻔﻮذ و ﻣﻘﺎوﻣﺖ اﻟﮑﺘﺮﯾﮑﯽ ﺑﯽ ﺗﺎﺛﯿﺮ
ﺑﻮده و ﺗﻨﻬﺎ ﺑﺮ روي ﻫﯿﺪروﻟﯿﺰ ﺗﺎﺛﯿﺮﮔﺬار اﺳﺖ ﮐﻪ ﺑﺎ ﮐﻮﭼﮏ ﺷﺪن اﺑﻌﺎد ،درﺻﺪ ﻫﯿﺪروﻟﯿﺰ ﻏﺸﺎء اﻓﺰاﯾﺶ ﻣﯽ ﯾﺎﺑﺪ .ﺷﺎﯾﺎن
ذﮐﺮ اﺳﺖ ﮐﻪ اﺑﻌﺎد ﻏﺸﺎء در ﺑﺎﺗﺮي روي-اﮐﺴﯿﺪ ﻧﻘﺮه ﺑﺰرﮔﺘﺮ از اﺑﻌﺎد آزﻣﻮﻧﻬﺎ ﻣﯽ ﺑﺎﺷﺪ ،ﻟﺬا در ﮐﺎراﯾﯽ ﺳﯿﺴﺘﻢ ﺧﻠﻠﯽ وارد
ﻧﻤﯽ ﺷﻮد.
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Platinume/volcane- polyaniline doped trifluoromethane sulfonic
elctrodes and their electrocatalytic activity for DMFCs
Karim Kakaeia,
a

H. Gharibi a M. Zhiani b,R.A.Mirzaei c

Fuel cell& surfactant lab. Department of physical chemistry, Faculty of science, Tarbiat modarres university,
Tehran, Iran
b

Department of Chemistry, Faculty of Science, isfahan industrial University, isfahan, Iran
c

Department of chemistry, Faculty of science, shahid rajaei university

Abstract
In this work 2 electrodes were fabricated by polyaniline (PANI) and volcan wich Pt particles
reduced on them. Polyaniline is synthesized by electropolymerization of aniline and trifluoromethane
sulfonic acid as the proton-conductive monomer, and Platinum was reduced on to polyaniline and
volcan then used in direct methanol fuel cells(DMFC s).
The efficiency of electrodes was examined for methanol oxidation reaction and the
electrochemical properties of them were investigated by cyclic voltammetry, linear sweep
voltammetry, chronoampermetry and electrochemical impedance spectroscopy. The surface
morphology of electrodes was characterized by scanning electron microscopy. The obtained results
revealed that electrode including high polyaniline is more efficient in comparison with electrodes
contaning low tickness polyaniline or without polyaniline.
Key words: Polyaniline nanofiber, Modified electrode, methanol oxidation reaction (MOR), direct
methanol fuel cell (DMFC),
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Electrochemistry & Materials Science
اﻟﮑﺘﺮوﺷﯿﻤﯽ و ﻋﻠﻢ ﻣﻮاد

Metal and media effects on inhibitory performance:
electrochemical approaches
Mohammad Osanloo a, Mohsen Lashgari b, Somaieh Miandari a, Saeed Rayatic
b:

Depart. of Chem., Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran;
c:
Depart. of Chem., Faculty of Science, Zanjan University, Zanjan, Iran
Lashgari@iasbs.ac.ir

Abstract
The inhibiting action of a synthetic Schiff base [namely: N,N´- bis (salicyaldehyde)- 1,3propandiimine] on corrosion behavior of copper in HCl and of iron in H2SO4 media was investigated
from mechanistic points of view, through Tafel (potentio-dynamic) and electrochemical impedance
(EIS) methods. The investigations revealed this molecule to be a mixed-type inhibitor (mostly anodic
for iron and cathodic for copper) having physicochemical interactions with metal surface and its
adsorption obeys the Langmuir isotherm. For iron system, the interactions were recognized to have
some chemical properties being ascribed to the metal incomplete d-electronic configuration. The rate
of corrosion was also observed to be low for copper case, comparing with iron one. This is resulting
from a protective film of CuCl, forming on metal surface, detected as a double time-constant in Bodephase diagram, causing both anodic and cathodic reactions to inhibit. This film is not stable and
destroyed gradually by formation of some soluble complexes through extra coordination of chloride
anions. Moreover, in presence of Schiff base, diffusion process and formation of corrosion product on
metal surface were found to be prohibited, according EIS data; both Warburg line and the related
time-constant disappeared. For the case of iron, however, the behavior was simple and described via
conventional Randle model. Finally, the complementary investigations in electrolytes containing
iodide ions showed a substantial enhancement on inhibitory performance, especially for copper
system, justified by electrostatic interactions exerting between charged species.
Keywords: Tafel polarization and impedance spectroscopy; Copper and Iron; Corrosion inhibitor;
Thermodynamic and Kinetic studies; Temperature and Synergistic effect
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Mimosa Tannin as Green Inhibitor for Corrosion Protection of
Mild Steel in Concentrated (30%) Hydrochloric Acid Solution
Mirghasem Hosseini, Iraj Ahadzadeh
Electrochemistry research laboratory, Department of Physical Chemistry, Faculty of Chemistry,
University of Tabriz, Tabriz
mg-hosseini@tabrizu.ac.ir
Abstract
Corrosion Inhibitors are widely used in industrial acid pickling processes in order to alleviate the
damage of the base metal and lowering the acid consumption [1]. Because of their natural source and
relatively low cost as well as environmentally safe properties, natural products gained considerable
attention for potential use as corrosion inhibitors. Plant essential oils and herbal extracts were studied
and successfully applied as effective inhibitors for different metals in various corrosive media [2].
Among these materials, mimosa tannin, as a green inhibitor has been investigated as corrosion
inhibitor for carbon steel in sulfuric solution [3]. In this research, mimosa tannin was studied for mild
steel corrosion in concentrated (30%) hydrochloric acid solution by Tafel polarization and
Electrochemical Impedance Spectroscopy (EIS) methods. Results showed that even in such a strongly
corrosive medium, this natural product exhibits good inhibitory effect. Therefore, mimosa tannin can
be used as an environmentally friendly green inhibitor for acid pickling applications.
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Fig. 1. Molecular structure of mimosa tannin.

Fig. 2. Nyquist plot at various concentrations of tanni

Refrences
1- V. Sastri, Corrosion Inhibitors, McGraw-Hill book Company (1997).
2- A. Afidah et.al. Corrosion Science, 49 (2007) 402–417
3- S. Martinez, I. Stern, J. Appl. Electrochem., 31(2001)973-978.
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رﺳﻮب اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ﺗﺮﮐﯿﺒﺎت ﻧﯿﻤﻪ ﻫﺎدي
ﻫﺎدي ﻋﺎدل ﺧﺎﻧﯽ

1

ﮔﺮوه اﭘﺘﯿﮏ و اﺳﭙﮑﺘﺮوﺳﮑﻮﭘﯽ ،ﭘﮋوﻫﺸﮑﺪه ﻟﯿﺰر و اﭘﺘﯿﮏ ،ﭘﮋوﻫﺸﮕﺎه ﻋﻠﻮم و ﻓﻨﻮن ﻫﺴﺘﻪ اي ،ﺗﻬﺮان،ص پ11365-8486

hadelkhani@aeoi.org.ir

ﭼﮑﯿﺪه

ﻧﯿﻤﻪ ﻫﺎدي ﻫﺎ ﺑﻪ دﻟﯿﻞ ﺧﻮاص اﻟﮑﺘﺮﯾﮑﯽ و اﭘﺘﯿﮑﯽ وﯾﮋه ،از ﮐﺎرﺑﺮد ﻓﺮاواﻧﯽ در ﺻﻨﺎﯾﻊ اﭘﺘﯿﮏ ،ﺗﺠﻬﯿﺰات ﻓﻮﺗﻮوﻟﺘﺎﯾﯽ،
ﻓﻮﺗﻮﮐﺎﺗﺎﻟﯿﺴﺘﯽ ،ﺳﻠﻮل ﻫﺎي ﺧﻮرﺷﯿﺪي ،ﺣﺴﮕﺮﻫﺎ و ﻟﯿﺰر ﺑﺮﺧﻮردارﻧﺪ .روﺷﻬﺎي ﻣﺨﺘﻠﻔﯽ ﺑﺮاي ﺗﻬﯿﻪ ﻣﻮاد ﻧﯿﻤﻪ ﻫﺎدي وﺟﻮد
دارد ﮐﻪ از ﺟﻤﻠﻪ ﻣﯽ ﺗﻮان ﺑﻪ روش ﻫﺎي رﺳﻮب ﺑﺨﺎر ﻓﯿﺰﯾﮑﯽ ) (PVDو ﺷﯿﻤﯿﺎﯾﯽ ) ، (CVDﺳﻞ ژل و رﺳﻮب
اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ اﺷﺎره ﻧﻤﻮد .ﻋﻠﯿﺮﻏﻢ اﯾﻨﮑﻪ رﺳﻮب اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ﻓﻠﺰات )ﺑﻪ ﺻﻮرت ﺗﮏ ﺟﺰﺋﯽ و آﻟﯿﺎژي( ﺳﺎﻟﯿﺎن ﻃﻮﻻﻧﯽ
اﺳﺖ ﮐﻪ ﺷﻨﺎﺧﺘﻪ ﺷﺪه ،اﻣﺎ اوﻟﯿﻦ ﮔﺰارش اﺳﺘﻔﺎده از رﺳﻮب اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ﺑﺮاي ﺗﻬﯿﻪ ﻧﯿﻤﻪ ﻫﺎدي ﻣﺮﺑﻮط ﺑﻪ دﻫﻪ 1970
اﺳﺖ .ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻣﺰاﯾﺎي اﯾﻦ روش ،ﻫﻢ اﮐﻨﻮن اﺳﺘﻔﺎده از اﯾﻦ روش ﮔﺴﺘﺮش ﯾﺎﻓﺘﻪ و ﻧﯿﻤﻪ ﻫﺎدي ﻫﺎي ﮐﺎﻟﮑﻮژﻧﯿﺪي
) (Chalcogenideو اﮐﺴﯿﺪي ﺑﺎ اﯾﻦ روش ﺗﻬﯿﻪ ﻣﯽ ﺷﻮد .در اﯾﻦ روش ﻃﯽ ﯾﮏ واﮐﻨﺶ اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ﻣﺎده ﻧﯿﻤﻪ
ﻫﺎدي ﺑﺮ ﺳﻄﺢ اﻟﮑﺘﺮود ﺗﺸﮑﯿﻞ ﺷﺪه و ﺷﺮاﯾﻂ اﻟﮑﺘﺮوﻟﯿﺰ )ﭘﺘﺎﻧﺴﯿﻞ اﻋﻤﺎﻟﯽ ،ﻏﻠﻈﺖ ﯾﻮن ﻫﺎ و اﺳﯿﺪﯾﺘﻪ اﻟﮑﺘﺮوﻟﯿﺖ( ﺑﺮ
ﻣﻮرﻓﻮﻟﻮژي ،ﺗﺮﮐﯿﺐ و در ﻧﺘﯿﺠﻪ ﺧﻮاص ﻧﯿﻤﻪ ﻫﺎدي ﺗﺎﺛﯿﺮ زﯾﺎدي دارد .در اﯾﻦ ﻣﻘﺎﻟﻪ ﺑﺎ ﻣﺮوري ﺑﺮ ﭘﮋوﻫﺶ ﻫﺎي اﻧﺠﺎم ﺷﺪه
در ﺳﺎﻟﯿﺎن اﺧﯿﺮ در زﻣﯿﻨﻪ ﺗﻬﯿﻪ ﻣﻮاد ﻧﯿﻤﻪ ﻫﺎدي ﺑﻪ روش رﺳﻮب اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ،ﭼﮕﻮﻧﮕﯽ ﺗﺎﺛﯿﺮ ﭘﺎراﻣﺘﺮﻫﺎي اﯾﻦ روش ﺑﺮ
ﻣﺸﺨﺼﺎت و ﺧﻮاص ﻧﯿﻤﻪ ﻫﺎدي ﻫﺎ اراﺋﻪ ﺷﺪه اﺳﺖ.

واژهﻫﺎي ﮐﻠﯿﺪي :ﻧﯿﻤﻪ ﻫﺎدي ﻫﺎ ،رﺳﻮب اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ،ﺳﺎﺧﺘﺎر ﻫﺎي ﻧﺎﻧﻮﻣﺘﺮي

 -1اﺳﺘﺎدﯾﺎر
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Nanostructured Magnetite/Carbon Composite as Supercapacitor
Electrode
Alireza Zolfaghari, Hani Sayahi
Chemistry and Chemical Engineering Research Center of Iran
Corresponding Author E-mail: zolfaghari@ccerci.ac.ir
Abstract
Electrochemical Capacitor, also know as supercapacitor, is a promising energy storage device for
meeting the high-power electric market. Magnetite (Fe3O4) as a cheap candidate with good capacitive
characteristics has attracted much attention, recently. This oxide is a newly discovered inexpensive
pseudocapacitive material that exhibiting pseudocapacitance in alkali sulfites electrolytes.
In the work reported here, the combination of oxide and conductive additive was synthesized by new
co-precipitation method. Iron salts (FeCl3 and FeCl2) were dissolved in deionized water containing
carbon black. A NaOH solution was added to the solution abruptly under vigorous stirring. A black
precipitate was formed immediately upon mixing. It was found that the carbon black particles
sedimented simultaneously with the oxide precipitate. At the end of reaction, the precipitate was
collected by filtration and washed with deionized water until the pH became neutral. The product was
dried in room temperature.
The chemical composition and crystalline structure of the product were analyzed by atomic absorption
and X-ray diffractometer, respectively. In order to prepare the electrode, the mixture which comprised
selected composition of magnetite, carbon black mixed with binder (PTFE), and the resulting mixture
was pressed on stainless steel net. The capacitive behavior of the prepared electrode from the
composite was examined by electrochemical method. The electrochemical tests were carried out on
electrochemical analyzer by using cyclic voltammetry, chrono potanitomery and impedance
spectroscopy techniques.
The XRD pattern confirmed the magnetite structure of precipitate. The cyclic voltammetry curves
showed that synthesized electrodes have significant capacitance and symmetric shape in negative
potential (-1 - -0.4 V). The Results of comparing the different electrodes with different ratio of
magnetite/carbon black showed that the there is an optimum ratio which the specific capacitance has
the highest value. The specific capacitance of the best electrode was found to be about 250 F/g at scan
rate of 2 mV/s. This value is the highest value for magnetite/cabon black composite electrode ever
reported in the literatures. The chrono potentiometry curves showed that at particular ratio of
magnetite/carbon black, the time of charge–discharge process is enhanced.
Keywords: Electrochemical Capacitor, Supercapacitor, Nanostructured Magnetite, Composite
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Electrochemical impedance spectroscopy of semiconductor properties of
poly-ortho-aminophenol modified graphite electrodes.
M. G. Mahjani*, M. Jafarian, A. Ehsani
Department of chemistry, K. N. Toosi University Of Technology, Tehran, Iran
Corresponding Author E-mail: mahjani@kntu.ac.ir

Abstract
Poly-ortho-aminophenol(POAP) thin films on graphite working electrod were prepared by cycling
the potential from -0.25 to .95V vs. Ag/AgCl in acid solution of HClO4 + NaClO4 containing 0.1M
monomer[1]. The electrochemical properties of POAP film investigated by impedance spectroscopy
in frequency range of 100 to 15mHz in different dc potential between 0.8 to 0.06V vs Ag/AgCl. The
only redox process that occures in the polymer electrod without redox-couples in the solution is the
doping-undoping of the polymer. Hence, the faradic reaction is localized at the metal/polymer
interface[2]. The behaviour of the capacitance vs. potential and the observed capacitance values were
typical of a thin film semiconductor electrode and sugegest the formation of a space charge or
depletion region within the polymer film[3]. EIS measurements of the POAP modified electrodes
show that the Nyquist plots are dominated by a capacitve line in low frequencies (constant phase
element), we can also observe a straight line with slope slightly less than unity in the warbeurg
region. The high frequency intersection with the real axis depends strongly upon the electrolyte
concenteration . But, in the low frequency region, a constant capacitance value is observed for
diffirent electrolyte concenteration. Moreover the low frequency capacitance increase linearity with
the film thickness interface . The dependence of the electrod capacitance on the potential in the
simplest case is investigated by

the Mott-Schottky plot(invers squre of space charge layer

-2

capacitance, Csc , versuse semiconductor electrod potential) and calculate the flat ban potential
(0.58V. vs Ag/Agcl ).The negative slopes of Mott-Schottky plots of them show that we can categories
them as p-type semiconductor.
Keywords: ortho-aminophenol, impedance, semiconductor
References:
[1] N. Bahrami panah, M. G. Mahjani, M. Jafarian, Progress in organic coating 64(2009)33-38.
[2] C. Gabriellli. O. Hass, H. Takenouti, J. Appl. Electrochem., 17(1987)82
[3] J. Bobakha, MGrzesczuk, A. Ivaska, Electrochim. Acta, 37(1992)1759
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اﺳﺘﻔﺎده از ﻓﺮآﯾﻨﺪ اﻟﮑﺘﺮوﻓﻨﺘﻮن در ﺗﺼﻔﯿﻪ ﻓﺎﺿﻼبﻫﺎي ﺻﻨﻌﺘﯽ
ﭘﺮﯾﺴﺎ ﻣﺮادي ،1ﺳﻮﺳﻦ روﺷﻦﺿﻤﯿﺮ ،1،1،2ﻣﺤﻤﺪﺣﺴﻦ اﯾﮑﺎﻧﯽ

3

 :1داﻧﺸﮑﺪه ﻣﻬﻨﺪﺳﯽ ﺷﯿﻤﯽ ،داﻧﺸﮕﺎه ﻋﻠﻢ و ﺻﻨﻌﺖ اﯾﺮان
 :2آزﻣﺎﯾﺸﮕﺎه اﻧﺮژيﻫﺎي ﺗﺠﺪﯾﺪﭘﺬﯾﺮ ،ﭘﮋوﻫﺸﮑﺪه ﺳﺒﺰ ،داﻧﺸﮕﺎه ﻋﻠﻢ و ﺻﻨﻌﺖ اﯾﺮان
:3ﭘﮋوﻫﺸﮑﺪه ﺻﻨﺎﯾﻊ ﺷﯿﻤﯿﺎﯾﯽ -ﭘﮋوﻫﺸﮕﺎه ﻓﻨﺎوريﻫﺎي ﻧﻮﯾﻦ  ،ﺳﺎزﻣﺎن ﭘﮋوﻫﺸﻬﺎي ﻋﻠﻤﯽ و ﺻﻨﻌﺘﯽ اﯾﺮان

ﭼﮑﯿﺪه
در ﺳﺎلﻫﺎي اﺧﯿﺮ ﮐﺎرﺑﺮد ﻓﻨﺎوريﻫﺎي اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ در زﻣﯿﻨﻪ آب و ﻓﺎﺿﻼب ﺑﺴﯿﺎر ﻣﻮرد ﺗﻮﺟﻪ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ .ﻋﻼوه ﺑﺮ
ﺗﺼﻔﯿﻪ اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ﻣﺴﺘﻘﯿﻢ ﮐﻪ ﻣﻮﺟﺐ ﺗﺒﺪﯾﻞ آﻧﺪي ﯾﺎ ﮐﺎﺗﺪي آﻻﯾﻨﺪه ﻣﯽﺷﻮد ،ﺗﺼﻔﯿﻪﻫﺎي ﻏﯿﺮﻣﺴﺘﻘﯿﻢ ﻧﻈﯿﺮ ﺗﻮﻟﯿﺪ
اﮐﺴﯿﺪﮐﻨﻨﺪهﻫﺎي ﻗﻮي ﻧﻈﯿﺮ رادﯾﮑﺎل ﻫﯿﺪروﮐﺴﯿﻞ در ﺣﺎل ﺗﻮﺳﻌﻪ ﺳﺮﯾﻊ اﺳﺖ .در اﺛﺮ اﻓﺰاﯾﺶ اﺟﺰا و ﻣﻘﺪار آﻻﯾﻨﺪهﻫﺎي
ﺳﻤﯽ و آﻟﯽ ﻣﻘﺎوم در ﻣﻘﺎﺑﻞ ﺗﺠﺰﯾﻪ زﯾﺴﺘﯽ در ﻓﺎﺿﻼب ،ﺗﻮﺟﻪ ﺑﻪ ﯾﮑﯽ از ﻓﺮآﯾﻨﺪﻫﺎي اﮐﺴﺎﯾﺶ ﭘﯿﺸﺮﻓﺘﻪ ﻣﺜﻞ ﻓﺮآﯾﻨﺪ
اﻟﮑﺘﺮوﻓﻨﺘﻮن اﻓﺰاﯾﺶ ﯾﺎﻓﺘﻪ اﺳﺖ .ﻓﺮآﯾﻨﺪ اﻟﮑﺘﺮوﻓﻨﺘﻮن ﺑﺎ آﻧﺪ ﻣﺘﺪاول و ﮐﺎﺗﺪ ﭘﺎﯾﻪ ﮔﺮاﻓﯿﺘﯽ اﻧﺠﺎم ﻣﯽﺷﻮد .در ﮐﺎﺗﺪ ﺑﻪ ﻋﻠﺖ

اﺣﯿﺎي اﮐﺴﯿﮋن ﺑﻄﻮر اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ H2O2 ،ﺗﻮﻟﯿﺪ ﻣﯽﺷﻮد .ﺳﭙﺲ اﻓﺰودن  Fe+2ﺑﻪ ﺳﯿﺴﺘﻢ در اﺛﺮ واﮐﻨﺶ ﺑﯿﻦ  Fe+2و

) H2O2واﮐﻨﺶ ﮐﻼﺳﯿﮏ ﻓﻨﺘﻮن( ﺗﻮﻟﯿﺪ رادﯾﮑﺎلﻫﺎي ﻫﯿﺪروﮐﺴﯿﻞ ﻣﯽﮐﻨﺪ .در ﻣﻘﺎﯾﺴﻪ ﺑﺎ ﻓﺮآﯾﻨﺪ ﻓﻨﺘﻮن ﻣﺘﺪاول ،ﻓﺮآﯾﻨﺪ
اﻟﮑﺘﺮوﻓﻨﺘﻮن داراي ﻣﺰﯾﺖ ﮐﻨﺘﺮل ﺑﻬﺘﺮ ﻓﺮآﯾﻨﺪ و ﻋﺪم ﻧﯿﺎز ﺑﻪ ذﺧﯿﺮه و ﻧﮕﻬﺪاري  H2O2اﺳﺖ .ﻋﻼوهﺑﺮاﯾﻦ ،اﻟﮑﺘﺮﯾﺴﯿﺘﻪ ﺑﻪ
ﻋﻨﻮان ﯾﮏ ﻣﻨﺒﻊ اﻧﺮژي ﭘﺎك در اﯾﻦ ﻓﺮآﯾﻨﺪ اﺳﺘﻔﺎده ﻣﯽﺷﻮد .ﻟﺬا ﻓﺮآﯾﻨﺪ ﮐﻠﯽ ،آﻻﯾﻨﺪهﻫﺎي ﺛﺎﻧﻮﯾﻪ ﺗﻮﻟﯿﺪ ﻧﻤﯽﮐﻨﺪ .ﻣﻄﺎﻟﻌﺎت
ﺑﺴﯿﺎري در ﺟﻬﺖ ﮐﺎرﺑﺮد ﻓﺮآﯾﻨﺪ اﻟﮑﺘﺮوﻓﻨﺘﻮن در ﺗﺼﻔﯿﻪ ﻓﺎﺿﻼب ﺗﺎﮐﻨﻮن اﻧﺠﺎم ﺷﺪه اﺳﺖ .ﺑﺎزدﻫﯽ ﻓﺮآﯾﻨﺪ ﺑﻄﻮر ﺗﺠﺮﺑﯽ
ﺗﻮﺳﻂ ﻣﺤﻘﻘﯿﻦ ﻣﺨﺘﻠﻒ ﺑﺮاي ﺗﺼﻔﯿﻪ آﻻﯾﻨﺪهﻫﺎي ﻣﺨﺘﻠﻒ ﺗﺎﯾﯿﺪ ﺷﺪه اﺳﺖ .ﻫﻤﭽﻨﯿﻦ ﻧﺸﺎن داده ﺷﺪه اﺳﺖ ﮐﻪ ﺑﺎزدﻫﯽ
ﻓﺮآﯾﻨﺪ ﺑﺎ ﺗﺎﺑﺶ ﻧﻮر  UVﯾﺎ ﻧﻮر ﻣﺮﻋﯽ ﻃﯽ اﻟﮑﺘﺮوﻟﯿﺰ ﺑﻬﺒﻮد ﻣﯽﯾﺎﺑﺪ .روش ﺗﺮﮐﯿﺒﯽ ﻓﺮآﯾﻨﺪ اﻟﮑﺘﺮوﻓﻨﺘﻮن و  ،UVﻓﺮآﯾﻨﺪ ﻓﻮﺗﻮ

اﻟﮑﺘﺮوﻓﻨﺘﻮن ﻧﺎﻣﯿﺪه ﻣﯽﺷﻮد .ﺑﺎ ﺗﺎﺑﺶ ﻧﻮر  ، UVﺳﺮﻋﺖ اﺣﯿﺎ  Fe+2ﺑﯿﺸﺘﺮ ﻣﯽﺷﻮد ﺑﻄﻮرﯾﮑﻪ اﺛﺮ ﮐﺎﺗﺎﻟﯿﺴﺘﯽ  Fe+2ﺑﻬﺒﻮد
ﻣﯽﯾﺎﺑﺪ .در اﯾﻦ ﻣﻘﺎﻟﻪ ،ﻣﺮور ﮐﺎﻣﻠﯽ ﺑﺮ ﻓﺮآﯾﻨﺪ اﻟﮑﺘﺮوﻓﻨﺘﻮن ﺷﺎﻣﻞ ﻣﮑﺎﻧﯿﺴﻢ ،ﺟﻨﺲ اﻟﮑﺘﺮودﻫﺎ و ﭘﺎراﻣﺘﺮﻫﺎي ﻋﻤﻠﯿﺎﺗﯽ اراﺋﻪ
ﻣﯽﮔﺮدد.
واژهﻫﺎي ﮐﻠﯿﺪي :ﻓﺮآﯾﻨﺪ اﻟﮑﺘﺮوﻓﻨﺘﻮن ،ﺗﺼﻔﯿﻪ ﻓﺎﺿﻼب ،ﺗﺼﻔﯿﻪ اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ،ﻓﺮآﯾﻨﺪ اﮐﺴﺎﯾﺶ ﭘﯿﺸﺮﻓﺘﻪ ﻓﺎﺿﻼب

 1ﻧﺸﺎﻧﯽ :ﻣﯿﺪان رﺳﺎﻟﺖ -ﺧﯿﺎﺑﺎن ﻫﻨﮕﺎم -ﺧﯿﺎﺑﺎن داﻧﺸﮕﺎه ﻋﻠﻢ و ﺻﻨﻌﺖ -داﻧﺸﮕﺎه ﻋﻠﻢ و ﺻﻨﻌﺖ اﯾﺮان -ﮐﺪ ﭘﺴﺘﯽ  -13114-16846ﭘﮋوﻫﺸﮑﺪه

ﺳﺒﺰ -ﺗﻠﻔﻦ -77491223 :ﻧﻤﺎﺑﺮ -77491242 :آدرس اﻟﮑﺘﺮوﻧﯿﮑﯽ:

rowshanzamir@iust.ac.ir
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ﺳﺨﻨﺮاﻧﯽﻫﺎ

Comparison of electrochemical impedance spectroscopy and
electrochemical noise measurement on corrosion of type 304
stainless steel in chloride Containing Media
M.Ehtesham Zadeh 1 , M,Afroozeh 2, M . Attarchi 3
1: Assistant professor, department of material science and engeenering, Shahid Bahonar university of
kerman
2: M.Sc student of corrosion and protection of materials in Shahid Bahonar university of kerman
3: M.Sc of material science and engeeniering, Karaj

Abstract
The chloride ion is known as a aggressive species in the aquaeous solution that adsorbs to the
imperfect sites on the metal surface, such as defects, impurities and second – phase particles. This
adsorption process could change the chemical composition and properties such as ion conductivity of
the passive film.as result the passive film becomes less protectiveand breaks down at some sites
where the underlying metal are exposed to the electrolyte and through anodic reactin forming a pit. In
this paper the corrosion behaviour of stainless steel type 304 in different concentration oh HCl was
studied using different electrochemical methode. The ENM data have been analysed in the time
domain. Parameters such as the noise resistance Rn and the skewness and kurtosis of potential and
current fluctuations and localization index (LI) have been determined from the analysis in the time
domin. Polarization resistances Rp obtained by electrochemical impedance spectroscopy (EIS) are
compared with values of the ratio of the standard deviation of the voltage and current fluctuations. A
good

agreement

was

found

between

corrosion

data

from

electrochemical

impedance

spectroscopy(EIS) and electrochemical noise measurement (ENA).
Key words: Electrochemical impedance spectroscopy(EIS),Electrochemical noise measurement
(ENA), Stainless steel
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Corrosion inhibition of carbon steel in sulphuric acid by some
polydentate Schiff base compounds
M. Behpour, S. M. Ghoreishi, M. Mahlougi, N. Soltani, M. Salavati- Niasari
Department of Chemistry, Faculty of Science, University of Kashan, Kashan, I. R. Iran
E-mail: m.behpour@kashanu.ac.ir

Abstract
The use of corrosion inhibitor is one of the most effective measures for protecting metal surfaces
against corrosion in acid environments. Some organic compounds are found to be effective corrosion
inhibitors for many metals and alloys.
In the present work, the efficiency of three polydentate Schiff bases as corrosion inhibitors for
carbon steel in 1M sulphuric acid has been determined by electrochemical impedance spectroscopy
(EIS), Tafel polarisationmeasurements. These compounds inhibit corrosion even at very low
concentrations. Polarization curves indicate that all compounds are mixed inhibitors, affecting both
cathodic and anodic corrosion currents. The surface adsorption of the Schiff bases has lead to a
decrease in the double layer capacitance and to an increase in polarisation resistance. Adsorption of
Schiff bases on the carbon steel surface is in agreement with the Langmuir adsorption isotherm
model, and the calculated Gibbs free energy values confirm the chemical nature of the adsorption.
Scanning electron microscopy (SEM) has been applied to identify the surface morphology of the
carbon steel both in the absence and presence of the Schiff base molecules The structural and
electronic properties of these inhibitors, obtained using AM1, PM3, MNDO and MINDO/3 semiempirical self-consistence field methods, are correlated with their experimental efficiencies.
Keywords: Corrosion inhibition, Polydentate Schiff bases, Carbon steel, Adsorption, Quantum
chemical calculations
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ﺳﺨﻨﺮاﻧﯽﻫﺎ

Quantum Electrochemistry
اﻟﮑﺘﺮوﺷﯿﻤﯽ ﮐﻮاﻧﺘﻤﯽ

Storage of Molecular Hydrogen in Alkali Metal Atom Decorated
B12C48 Nanocage: A Density Functional Theory Study
Negin Naghshineh and Majid Hashemianzadeh*1
Molecular Simulation Research Laboratory, Department of Chemistry, Iran University of Science and
Technology, Narmak, Tehran, Iran.

Abstract
We study the capability of the alkali-metal (Li, Na) doped B12C48 for hydrogen storage using the
density functional theory. It is found that the alkali metal atoms are strongly bound at the centers of
the pentagons of the B12C48, creating LinB12C48 and NanB12C48 complexes (n=1-12). This bonding can
be ascribing to the charge transfer between the alkali atoms and B12C48 structure. The charge
reallocation induces an electric field principally around the positively charged Li and Na atoms, which
polarizes the H2 molecules but does not make them dissociate. It is demonstrated that the doping of
alkali metal atoms in B12C48 nanocage remarkably enhances the molecular hydrogen adsorption
capacity, which is higher than that for other conventionally known fullerene complexes. It has been
shown that the total numbers of hydrogen molecules adsorbed over 12 Li and Na atoms are 36 and 60
with the gravimetric densities of ~8.5 and 11 wt%, respectively. Moreover, the alkali metal atoms do
not cluster in the B12C48, which promote the reversible hydrogen adsorption.

1

Tel: +982173912758
Fax: +982177491204
Email: hashemianzadeh@yahoo.com
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ﺳﺨﻨﺮاﻧﯽﻫﺎ

Chemisorption of Hydrogen on the Zigzag Boron-Nitride
Nanotubes: A Density Functional Study
Javad Beheshtiana, Hadi Behzadia, Mehdi Srafilia, Zargham Bagherib, and Nasser L.
Hadipoura,*
a

Department of Chemistry, University of Tarbiat Modares University, Tehran, Iran bphysics Group,
Science Department, Islamshahr branch, Islamic Azad University, Islamshahr, Tehran, Iran
*

Corresponding AuthorE-mail: hadipour@modares.ac.ir

Abstract
Nowadays, it is known that nanotubes can be use as one class of candidate materials for the
effective storage of hydrogen, a green source for energy. Hence, many experimental and
theoretical groups have been investigated the process of hydrogen adsorption on the nanotube
medium. Hydrogen can interact with nanotube via two different mechanisms: physisorption
(molecular adsorption) and chemisorption (atomic adsorption). Ma et al. found
experimentally that BNNTs may be used to store hydrogen and about 70% of adsorbed
hydrogen is chemisorbed. In this work, we systematically investigated the chemisorption of
hydrogen on the BNNT structure using first-principles calculations within density functional
theory (DFT). To this aim, different model of chemisorption process with B1-N1, B1-N2,
B1-B2, and B1-N3 hydrogen positions on the surface of nanotube at 10 and 14 atom layers
were considered in the calculations. The geometry parameters near the chemisorption region,
binding energies, dipole moment and electronic properties, density of states, were discussed.
Furthermore, the calculated bond lengths of atoms in the chemisorption region at the
B3LYP/6-31G* level. The data indicate that the chemisorption of hydrogen atoms
significantly changes the B-N and B-B distances of the tube in the chemisorption. Although
the interaction energies for 14 layers are about 3 Kcal/mol higher than the 10 layers, but there
is similar trend for various hydrogen additions in different type tube layers. Specifically,
dipole moment and bond gapes varies are mostly affected in chemisorption process hydrogen
attached for B1-N3 case of 10 and 14 layers tubes. Also, calculated dipole moments and bond
gapes for H (B1-N2) and H (B1-B2) are comparable with H(B1-N1) and H(B1-N3).

Keywords: Boron-nitride nanotube, chemisorption, DFT
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ﻣﻄﺎﻟﻌﻪ اﻧﺘﻘﺎل ﭘﺮوﺗﻮن ﺑﺮ روي اﮐﺴﯿﮋن ﺟﺬب ﺷﺪه ﺑﺮ ﺳﻄﺢ ﭘﻼﺗﯿﻦ ﺑﺮاي واﮐﻨﺶ اﺣﯿﺎي
اﮐﺴﯿﮋن در ﭘﯿﻞ ﺳﻮﺧﺘﯽ ﭘﻠﯿﻤﺮي
3

ﻣﻬﺪي ﺧﯿﺮﻣﻨﺪ ،1ﺳﯿﺪ ﻣﺤﻤﺪ اﻋﻈﻤﯽ ،1ﺣﺴﯿﻦ ﻏﺮﯾﺒﯽ ،2اﻟﯿﺎس ﺷﻤﺲ
ﮔﺮوه ﺷﯿﻤﯽ ،داﻧﺸﮑﺪه ﻋﻠﻮم ﭘﺎﯾﻪ ،داﻧﺸﮕﺎه ﯾﺎﺳﻮج ،ﯾﺎﺳﻮج ،اﯾﺮان
kheirmand@mail.yu.ac.ir

ﭼﮑﯿﺪه
واﮐﻨﺶ اﺣﯿﺎي اﮐﺴﯿﮋن در ﭘﯿﻞ ﺳﻮﺧﺘﯽ ﭘﻠﯿﻤﺮي ،در ﮐﺎﺗﺪ و ﺑﺮ روي ذرات ﭘﻼﺗﯿﻦ اﻧﺠﺎم ﻣﯽ ﮔﯿﺮد .ﮐﺎراﯾﯽ ﯾﮏ ﭘﯿﻞ
ﺳﻮﺧﺘﯽ ﭘﻠﯿﻤﺮي ﻣﺴﺘﻘﯿﻤﺎ ﻣﺘﺎﺛﺮ از ﺳﻨﺘﯿﮏ واﮐﻨﺶ اﺣﯿﺎي اﮐﺴﯿﮋن اﺳﺖ .ﺑﺮاي ﺑﻬﺒﻮد ﻋﻤﻠﮑﺮد ﭘﯿﻞ ﺳﻮﺧﺘﯽ ﭘﻠﯿﻤﺮي ﻋﻼوه ﺑﺮ
اﻓﺰودن ﮐﺎراﯾﯽ ﮐﺎﺗﺎﻟﯿﺴﺖ و ﻣﺤﯿﻂ اﻧﺠﺎم واﮐﻨﺶ اﺣﯿﺎي اﮐﺴﯿﮋن ﻻزم اﺳﺖ ،ﻣﺮاﺣﻞ اﻧﺠﺎم واﮐﻨﺶ اﺣﯿﺎي اﮐﺴﯿﮋن در
ﺣﻀﻮر ﭘﺮوﺗﻮن ﻣﻮرد درك ﻗﺮار ﮔﯿﺮد .در ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ،ﺧﻮﺷﻪ ﻫﺎي  CF3SO3-Pt2-O1 or 2ﺑﻪ ﻋﻨﻮان ﺳﻄﺢ ﻣﺸﺘﺮك
ﻧﻔﯿﻮن و ﭘﻼﺗﯿﻦ ﺑﺎ اﮐﺴﯿﮋن اﺗﻤﯽ ﯾﺎ ﻣﻠﮑﻮﻟﯽ ﺟﺬب ﺷﺪه ﺑﺮ ﺳﻄﺢ آن ﺑﺎ اﺳﺘﻔﺎده از ﻣﺤﺎﺳﺒﺎت ﭼﮕﺎﻟﯽ ﺗﺎﺑﻌﯽ ﺑﺎ روش B3lyp
و اﺳﺘﻔﺎده از ﺗﺎﺑﻊ ﭘﺎﯾﻪ ** 6-31Gﺑﺎ اﺳﺘﻔﺎده از ﻧﺮم اﻓﺰار ﮔﻮﺳﯿﻦ  03ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺖ .ﻣﻄﺎﻟﻌﺎت اﻧﺠﺎم ﺷﺪه ﺑﯿﺎﻧﮕﺮ
اﯾﻦ اﺳﺖ ﮐﻪ ﺣﺎﻟﺖ ﮔﺬار اﻧﺘﻘﺎل ﭘﺮوﺗﻮن ﺑﺮ روي اﮐﺴﯿﮋن ﻣﻠﮑﻮﻟﯽ ﺟﺬب ﺷﺪه ﺑﺮ ﭘﻼﺗﯿﻦ ﭘﺎﯾﺪارﺗﺮ از ﺣﺎﻟﺖ ﮔﺬار آن ﺑﺮ
روي اﮐﺴﯿﮋن اﺗﻤﯽ ﺟﺬب ﺷﺪه ﺑﺮ ﺳﻄﺢ ﭘﻼﺗﯿﻦ ﻣﯽ ﺑﺎﺷﺪ.

واژه ﻫﺎي ﮐﻠﯿﺪي :واﮐﻨﺶ اﺣﯿﺎي اﮐﺴﯿﮋن ،ﭘﯿﻞ ﺳﻮﺧﺘﯽ ﭘﻠﯿﻤﺮي ،ﻣﺤﺎﺳﺒﺎت ﭼﮕﺎﻟﯽ ﺗﺎﺑﻌﯽ ،ﭘﺮوﺗﻮن
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ﻣﻄﺎﻟﻌﻪ ﮐﺞ ﻓﻬﻤﯽ ﻫﺎي داﻧﺶ آﻣﻮزان دوره ي ﭘﯿﺶ داﻧﺸﮕﺎﻫﯽ ﺷﻬﺮﺗﻬﺮان در ﯾﺎدﮔﯿﺮي ﻣﻔﺎﻫﯿﻢ
اﻟﮑﺘﺮوﺷﯿﻤﯽ
رﺳﻮل ﻋﺒﺪاﻟﻪ ﻣﯿﺮزاﺋﯽ – 1اﻣﺮاﻟﻪ ﮐﻮﻫﯽ ﻓﺎﯾﻖ – 2ﻧﻌﻤﺖ اﻟﻪ ارﺷﺪي
ﺗﻬﺮان  -داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ دﺑﯿﺮ ﺷﻬﯿﺪ رﺟﺎﯾﯽ – داﻧﺸﮑﺪه ﻋﻠﻮم – ﮔﺮوه ﺷﯿﻤﯽ
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ﭼﮑﯿﺪه:

اﻟﮑﺘﺮوﺷﯿﻤﯽ از ﺟﻤﻠﻪ ﻣﺒﺎﺣﺜﯽ اﺳﺖ ﮐﻪ در ﺑﺮﻧﺎﻣﻪ درﺳﯽ ﺷﯿﻤﯽ دﺑﯿﺮﺳﺘﺎن ﮔﻨﺠﺎﻧﺪه ﺷﺪه اﺳﺖ و ﻋﻤﺪﺗﺎ در ﭘﯿﺶ داﻧﺸﮕﺎﻫﯽ ﺑﻪ

آن ﺗﻮﺟﻪ ﻣﯽ ﺷﻮد .ﻣﺮﺑﯿﺎن آﻣﻮزش ﻋﻠﻮم ﺗﻮﺟﻪ زﯾﺎدي ﺑﻪ ﻓﻬﻤﯿﺪه ﺷﺪن ﻣﻔﺎﻫﯿﻢ ﻋﻠﻮم ﺗﻮﺳﻂ داﻧﺶ آﻣﻮزان دارﻧﺪ  .داﻧﺶ
آﻣﻮزان ﻫﻤﻪ ﺳﻄﻮح و ﺣﺘﯽ ﻣﻌﻠﻤﺎن ﻋﻠﻮم در داﻧﺶ ﻣﻔﻬﻮﻣﯽ داراي ﮐﺞ ﻓﻬﻤﯽ ﻫﺎي ﻫﺴﺘﻨﺪ ﮐﻪ ﺑﻄﻮر ﻋﻠﻤﯽ ﻧﺎدرﺳﺖ ﻣﯽ ﺑﺎﺷﻨﺪ
ﺑﻪ ﻃﻮري ﮐﻪ ﻗﺎدر ﻧﯿﺴﺘﻨﺪ ﺑﻪ ﻃﻮر ﻣﻨﺎﺳﺐ ﭘﺪﯾﺪه ﻫﺎي ﻋﻠﻤﯽ ﻣﺸﺎﻫﺪه ﺷﺪه را ﺗﻮﺿﯿﺢ دﻫﻨﺪ .ﻫﺪف از اﯾﻦ ﺗﺤﻘﯿﻖ ﺑﺮرﺳﯽ ﮐﺞ
ﻓﻬﻤﯽ ﻫﺎﯾﯽ اﺳﺖ ﮐﻪ داﻧﺶ آﻣﻮزان دوره ي ﭘﯿﺶ داﻧﺸﮕﺎﻫﯽ در ﯾﺎدﮔﯿﺮي اﻟﮑﺘﺮوﺷﯿﻤﯽ از ﺧﻮد ﻧﺸﺎن ﻣﯽ دﻫﻨﺪ .در اﯾﻦ
ﺑﺮرﺳﯽ  331داﻧﺶ آﻣﻮز دوره ي ﭘﯿﺶ داﻧﺸﮕﺎﻫﯽ از ﻣﻨﺎﻃﻖ آﻣﻮزﺷﯽ ﻣﺨﺘﻠﻒ ﺷﻬﺮ ﺗﻬﺮان ﭘﺲ از ﺗﺪرﯾﺲ اﻟﮑﺘﺮوﺷﯿﻤﯽ
ﺑﻮﺳﯿﻠﻪ ﭘﺮﺳﺶ ﻧﺎﻣﻪ اي ﮐﻪ داراي 7ﺳﻮال ﭼﻬﺎر ﮔﺰﯾﻨﻪ اي و ﯾﮏ ﺳﻮال ﺗﺸﺮﯾﺤﯽ ﺑﺎز ﭘﺎﺳﺦ اﺳﺖ ﻣﻮرد آزﻣﻮن ﻗﺮار ﮔﺮﻓﺘﻨﺪ.
ﻧﺘﺎﯾﺞ ﺑﺪﺳﺖ آﻣﺪه ﮐﺞ ﻓﻬﻤﯽ ﻫﺎي ﮔﺰارش ﺷﺪه ﺗﻮﺳﻂ ﻣﺤﻘﻘﺎن ﻣﺨﺘﻠﻒ از دﯾﮕﺮ ﮐﺸﻮرﻫﺎ را ﺗﺎﯾﯿﺪ ﻣﯽ ﮐﻨﺪ  ،ﻫﻤﭽﻨﯿﻦ ﻣﻮارد
ﺟﺪﯾﺪي از ﮐﺞ ﻓﻬﻤﯽ در اﯾﻦ ﺗﺤﻘﯿﻖ ﻣﺸﺨﺺ ﺷﺪه اﺳﺖ از ﺟﻤﻠﻪ  :ﻧﺤﻮه ي ﺗﺸﺨﯿﺺ واﮐﻨﺶ ﻫﺎي اﮐﺴﺎﯾﺶ – ﮐﺎﻫﺶ و
ﭼﮕﻮﻧﮕﯽ اﻧﺘﺨﺎب ﻣﺒﻨﺎ ﺑﺮاي ﭘﺘﺎﻧﺴﯿﻞ ﻫﺎي ﮐﺎﻫﺸﯽ اﺳﺘﺎﻧﺪارد .ﺗﺤﻠﯿﻞ ﮐﺘﺎب درﺳﯽ در ﻫﺮﻣﻮرد از ﮐﺞ ﻓﻬﻤﯽ ﻫﺎ ﻧﺸﺎن داد ﮐﻪ
ﺟﻤﻼت ﮔﻤﺮاه ﮐﻨﻨﺪه اي در ﮐﺘﺎب درﺳﯽ وﺟﻮد دارد ﮐﻪ ﻣﯽ ﺗﻮاﻧﺪ ﺗﻮﺳﻂ داﻧﺶ آﻣﻮزان ﺑﻪ ﻃﻮر ﻧﺎدرﺳﺘﯽ ﺗﻔﺴﯿﺮ ﺷﻮد ﯾﺎ ﺑﻪ
ﻃﻮر ﻧﺎﻣﻨﺎﺳﺒﯽ ﺑﻪ ﻣﻮﻗﻌﯿﺖ ﻫﺎي دﯾﮕﺮ ﺗﻌﻤﯿﻢ داده ﺷﻮد.

واژه ﻫﺎي ﮐﻠﯿﺪي :آﻣﻮزش ﺷﯿﻤﯽ  ،اﻟﮑﺘﺮوﺷﯿﻤﯽ  ،ﮐﺞ ﻓﻬﻤﯽ و داﻧﺶ آﻣﻮزان دوره دﺑﯿﺮﺳﺘﺎن

1اﺳﺘﺎدﯾﺎر ﺷﯿﻤﯽ ﻓﯿﺰﯾﮏ ﮔﺮوه ﺷﯿﻤﯽ داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ دﺑﯿﺮ ﺷﻬﯿﺪ رﺟﺎﯾﯽ

 2داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ آﻣﻮزش ﺷﯿﻤﯽ داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ دﺑﯿﺮ ﺷﻬﯿﺪ رﺟﺎﯾﯽ
 3اﺳﺘﺎدﯾﺎر ﺷﯿﻤﯽ آﻟﯽ ﮔﺮوه ﺷﯿﻤﯽ داﻧﺸﮕﺎه زﻧﺠﺎن
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Surface Electrochemistry
اﻟﮑﺘﺮوﺷﯿﻤﯽ ﺳﻄﺢ

Covalent-modification of carbon surfaces using diazonium salts
Maryam Khoshroo* and Abbas A. Rostami
Faculty of Chemistry, University of Mazandaran, Babolsar, Iran
Corresponding Author E-mail: m.khoshroo@umz.ac.ir

Abstract
The derivatization of a glassy carbon electrode surface was achieved with and without
electrochemical reduction of various diazonium salts in acetonitrile solutions. The surfaces were
characterized before and after their attachment by Cyclic Voltammetry (CV) and Electrochemical
Impedance Spectroscopy (EIS) to evidence the formation of a coating on carbon surface. The results
are indicative of the presence of substituted phenyl groups on the investigated surface. Also, the
effects of diazonium thin films at the surface of a glassy carbon electrode, modification time and salt
concentration on their electrochemical responses in the presence of Fe(CN)63-/4- probe have been
investigated.

Keywords
Ferricyanide

Cyclic voltammetry; Impedance spectroscopy; Diazonium salt; Glassy carbon;
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ﺑﺮرﺳﯽ اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ رﺳﻮﺑﺪﻫﯽ آﻟﯿﺎژﻫﺎي ﻧﺎﻧﻮﮐﺮﯾﺴﺘﺎﻟﯽ آﻫﻦ -ﻧﯿﮑﻞ ﺑﺎ اﺳﺘﻔﺎده از آزﻣﻮنﻫﺎي
اﻣﭙﺪاﻧﺲ اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ
اﻣﯿﺮرﺿﺎ ﺻﻨﻌﺘﯽ زاده  ،*1ﻋﻠﯽ ﺳﻌﯿﺪي ، 2ﮐﯿﻮان رﺋﯿﺴﯽ
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ﭼﮑﯿﺪه
ﺑﻪ دﻟﯿﻞ ﺧﻮاص ﻣﻨﺤﺼﺮ ﺑﻪ ﻓﺮد ﻣﻮاد ﻧﺎﻧﻮﮐﺮﯾﺴﺘﺎﻟﯽ ،ﺗﮑﻨﯿﮑﻬﺎي ﻣﺨﺘﻠﻔﯽ از ﺟﻤﻠﻪ آﻟﯿﺎژ ﺳﺎزي ﻣﮑﺎﻧﯿﮑﯽ ،ﭼﮕﺎﻟﺶ ﮔـﺎز ﺧﻨﺜـﯽ،
ﺳﻞ -ژل ،ﭘﺎﺷﺶ ﺣﺮارﺗﯽ و رﺳﻮب دﻫﯽ اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ﺑـﺮاي ﺗﻮﻟﯿـﺪ آﻧﻬـﺎ ﻣـﻮرد اﺳـﺘﻔﺎده ﻗـﺮار ﻣﯿﮕﯿـﺮد ﮐـﻪ در اﯾـﻦ ﻣﯿـﺎن
ﺗﮑﻨﯿﮏ رﺳﻮب دﻫﯽ اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ﺑﻪ دﻟﯿﻞ ﺧﻠﻮص ﺑﺎﻻي ﻣﺤﺼﻮل  ،ﻋﺪم وﺟﻮد ﺗﺨﻠﺨﻞ ﻫﺎي ﻋﻤﺪه و ﺗﻮﻟﯿـﺪ ﻣﺤﺼـﻮل در
ﺣﺠﻢ اﻧﺒﻮه و ﻣﺪت زﻣﺎن ﮐﻢ ﻣﻮرد ﺗﻮﺟﻪ ﺧﺎص ﻗﺮار ﮔﺮﻓﺘﻪ اﺳـﺖ .از ﺟﻤﻠـﻪ آﻟﯿﺎژﻫـﺎي ﻗﺎﺑـﻞ ﺗﻮﻟﯿـﺪ ﺑـﻪ روش رﺳـﻮب دﻫـﯽ
اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ آﻟﯿﺎژﻫﺎي آﻫﻦ -ﻧﯿﮑﻞ ﻣﯽ ﺑﺎﺷﺪ ﮐﻪ ﮐﺎرﺑﺮد وﺳﯿﻌﯽ در ﺻﻨﻌﺖ ﺳﺎﺧﺖ ﺣﺎﻓﻈﻪ ﻫﺎي ﻣﻐﻨﺎﻃﯿﺴﯽ ،وﺳﺎﯾﻞ ﺿﺒﻂ
و ﻧﮕﻬﺪاري اﻃﻼﻋﺎت NEMS/MEMS ،و ﮐﺎرﺑﺮدﻫﺎي ﺿﺮﯾﺐ اﻧﺒﺴﺎط ﺣﺮارﺗﯽ ﭘﺎﯾﯿﻦ دارد .در اﯾﻦ ﺗﺤﻘﯿﻖ از روش رﺳـﻮب
دﻫﯽ اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ﺑﺮاي ﺗﻮﻟﯿﺪ آﻟﯿﺎژ ﻧﺎﻧﻮ ﮐﺮﯾﺴﺘﺎﻟﯽ آﻫﻦ -ﻧﯿﮑﻞ اﺳﺘﻔﺎده ﺷـﺪ .ﺑـﻪ ﻣﻨﻈـﻮر ﺟﻠـﻮﮔﯿﺮي از ورود ﻧﺎﺧﺎﻟﺼـﯽ و
ﻋﻨﺎﺻﺮ ﻣﻀﺮ ﺑﻪ ﻣﺤﺼﻮل ،ﺣﻤﺎم ﮐﻠﺮﯾﺪي ﺑﺎ ﮐﻤﺘﺮﯾﻦ اﻓﺰودﻧﯽ ﻫﺎ اﻧﺘﺨﺎب ﺷﺪ .از آزﻣﻮنﻫـﺎي اﻣﭙـﺪاﻧﺲ اﻟﮑﺘﺮوﺷـﯿﻤﯿﺎﯾﯽ ﺑـﺮاي
ﺑﺮرﺳﯽ ﻣﮑﺎﻧﯿﺰم رﺳﻮبدﻫﯽ و ﻫﻤﭽﻨﯿﻦ ﺗﺎﺛﯿﺮ ﺗﻐﯿﯿﺮ ﺷﺪت ﺟﺮﯾﺎن اﻋﻤﺎﻟﯽ ﺑﺮ ﻣﮑﺎﻧﯿﺰم رﺳـﻮبدﻫـﯽ اﺳـﺘﻔﺎده ﺷـﺪ .ﺑﺮرﺳـﯽ ﻫـﺎ
ﻧﺸﺎن داد ﮐﻪ ﺑﺎ اﻓﺰاﯾﺶ داﻧﺴﯿﺘﻪ ﺟﺮﯾﺎن اﻋﻤﺎﻟﯽ ،درﺻﺪ ﻧﯿﮑﻞ و اﻧﺪازه داﻧـﻪ در ﺳـﻮﺑﺎت اﻓـﺰاﯾﺶ ﯾﺎﻓـﺖ .ﺑـﺎ ﺗﻮﺟـﻪ ﺑـﻪ ﺑﺮرﺳـﯽ
اﻣﭙﺪاﻧﺲ اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ،ﻋﻠﺖ اﯾﻦ اﻣﺮ را ﻣﯽ ﺗﻮان ﺑﻪ ﺟـﺬب ﮔﻮﻧـﻪﻫـﺎي ﻫﯿﺪروﮐﺴـﯿﺪي آﻫـﻦ ﮐـﻪ در اﺛـﺮ اﻓـﺰاﯾﺶ  pHدر
ﻣﺠﺎورت ﺳﻄﺢ زﯾﺮﻻﯾﻪ ﺑﻪ ﻋﻠﺖ آزاد ﺷﺪن ﻫﯿﺪروژن ﺗﺸﮑﯿﻞ ﺷﺪﻧﺪ ﻧﺴﺒﺖ داد .اﯾﻦ ﮔﻮﻧﻪﻫﺎ ﻧﻘﺶ ﺑﺎزدارﻧـﺪه اﺣﯿـﺎي ﻧﯿﮑـﻞ و
اﯾﺠﺎد ﺷﺮاﯾﻂ ﻏﯿﺮ ﻋﺎدي در رﺳﻮب ﮔـﺬاري و ﻫﻤﭽﻨـﯿﻦ اﻧﺴـﺪاد ﻣﺤـﻞﻫـﺎي ﻓﻌـﺎل رﺷـﺪ و ﺟﻠـﻮﮔﯿﺮي از رﺷـﺪ داﻧـﻪ را اﯾﻔـﺎ
ﻣﯽﮐﻨﻨﺪ .اﻓﺰاﯾﺶ داﻧﺴﯿﺘﻪ ﺟﺮﯾﺎن اﻋﻤﺎﻟﯽ ﺳﺒﺐ ﺣﺬف اﯾﻦ ﮔﻮﻧﻪ ﻫﺎ از روي ﺳﻄﺢ ﺷﺪه و در ﻧﺘﯿﺠﻪ اﺣﯿﺎي ﻧﯿﮑﻞ اﻓـﺰاﯾﺶ ﯾﺎﻓﺘـﻪ
و ﺷﺮاﯾﻂ ﺑﺮاي رﺷﺪ داﻧﻪ ﻫﺎ ﻓﺮاﻫﻢ ﻣﯿﺸﻮد .اﻋﻤﺎل ﺟﺮﯾﺎن ﭘﺎﻟﺲ ﺑﺎ ﻓﺮﮐﺎﻧﺲ ﺑﺎﻻ ﺑﺎﻋﺚ اﻓﺰاﯾﺶ آﻫﻦ و ﮐـﺎﻫﺶ اﻧـﺪازه داﻧـﻪ در
رﺳﻮﺑﺎت ﻣﯽﺷﻮد .دﻟﯿﻞ اﯾﻦ ﭘﺪﯾﺪه ،اﻓﺰاﯾﺶ ﻏﻠﻈﺖ آﻫﻦ در زﻣﺎن ﻫﺎي ﻗﻄﻊ ﺟﺮﯾﺎن در ﻧﺰدﯾﮏ ﺳﻄﺢ زﯾـﺮ ﻻﯾـﻪ و ﺑـﺎﻟﻄﺒﻊ آن
اﻓﺰاﯾﺶ ﮔﻮﻧﻪ ﻫﺎي ﻫﯿﺪروﮐﺴﯿﺪي آﻫﻦ اﺳﺖ ﮐﻪ ﺑﺎﻋﺚ ﺗﺸﺪﯾﺪ ﺷﺮاﯾﻂ رﺳﻮب ﮔﺬاري ﻏﯿﺮ ﻋﺎدي و ﺟﻠﻮﮔﯿﺮي از رﺷـﺪ داﻧـﻪ
ﺷﺪه اﺳﺖ.
 - 1داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ داﻧﺸﮑﺪه ﻣﻬﻨﺪﺳﯽ ﻣﻮاد  ،داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ اﺻﻔﻬﺎن

 - 2اﺳﺘﺎد ،داﻧﺸﮑﺪه ﻣﻬﻨﺪﺳﯽ ﻣﻮاد ،داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ اﺻﻔﻬﺎن a.saidi@cc.iut.ac.ir

 - 3اﺳﺘﺎدﯾﺎر ،داﻧﺸﮑﺪه ﻣﻬﻨﺪﺳﯽ ﻣﻮاد ،داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ اﺻﻔﻬﺎن k_raeissi@cc.iut.ac.ir
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The use of electrochemical techniques for study of
microbiologically influenced corrosion
H. Ashassi-Sorkhabi*, M. Moradi-Haghighi
Electrochemistry Research Laboratory, Physical Chemistry Department, Chemistry Faculty, Tabriz
University, Tabriz, Iran
Corresponding author E-mail: ashassi@tabrizu.ac.ir

Abstract
Microbiologically influenced corrosion (MIC) occurs where the presence or activity microorganisms
change localized conditions at or near the surface of a metal substratum. These microorganisms and
their metabolic activity often cause the formation of biofilms on iron and steel and affect severely the
kinetics of cathodic and anodic reactions and can also considerably modify the chemistry of any
protective layers, leading to acceleration of localized corrosion. Several electrochemical techniques,
recording of the corrosion potential Ecorr, electrochemical impedance spectroscopy (EIS),
electrochemical noise analysis (ENA), pitting scans and cyclic voltammetry (CV) has been used in
studies of MIC. The aim of this study is to compare these electrochemical methods. It has been shown
that the open-circuit potential indicate the mechanism of microorganisms in acceleration of corrosion.
EIS has also been found to be very useful for monitoring of localized corrosion phenomena such as
pitting. In fact it produces a second time constant in the low frequency region. EN measurements are
obtained by monitoring the evolution of the corrosion process on two similar electrodes coupled
through a zero resistance ammeter (ZRA). It is a unique technique that measures only the naturally
occurring current or potential fluctuation without disturbing the system being tested. In addition, it is
sensitive to localized corrosion processes. Localized index (LI) indicates the existence of pitting in
samples. in the presence of MIC, LI values began to increase as the exponential phase of the growth
curve advanced, reaching values of the localization index larger than 0.1, which indicates that the
bacteria influences the process of localized corrosion. Finally, CV curve hysteresis can provide
information on pitting corrosion rates. positive hysteresis occurs when passive film damage is not
repaired and pits initiate. In the sterile medium, no significant changes have shown in electrochemical
behavior of tested electrode. But in presence of bacteria, positive hysteresis was detected between
anodic curves measured at positive scan and back scan. In addition to these procedures, we use
microscopic techniques to confirm the existence of bacteria in pitted areas.
Keywords: Microbiologically influenced corrosion, Electrochemical impedance spectroscopy,
electrochemical noise analysis (ENA), cyclic voltammetry
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A novel electrocatalytic polyaniline electrode for glucose
oxidation
Mirghasem Hosseini, Mohamad Mohsen Momeni
Electrochemistry Research Laboratory, Department of Physical Chemistry, Chemistry Faculty,
Tabriz University, Tabriz, Iran
Corresponding Author E-mail: mg-hosseini@tabrizu.ac.ir

Abstract
In this contribution, we investigate the electro-oxidation of glucose on gold particles dispersed in
Polyaniline matrixes on titanium plates (Au/PAni/Ti electrodes) and analyze the effect of their
electrocatalytic characteristics in electrooxidation of glucose. The PAni films on titanium electrodes
are prepared by cyclic voltammetry (CV) from -0.5 to 1.5V for 10 cycles in aqueous solution
containing 0.1 M aniline and 0.1 M oxalic acid matrixes and then gold particle are electrodeposited in
to the polymer matrixes by cathodic electrodeposition from an cyanide bath containing KAu(CN)2 in
presence of a citrate buffer. The electrooxidation of glucose on Au/PAni/Ti electrodes carried out
using cyclic voltammetry in basic aqueous solutions. The morphology and surface analysis of
Au/PAni/Ti electrodes is examined by Scanning electron microscopy(SEM) and EDAX respectively.
Keywords : glucose; Polyaniline; gold particles; Electro-oxidation
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Surfactant & Interfacial Electrochemistry
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A Newly Developed PVC Based Potentiometric Sensor for Anionic
surfactants Based on Ion-Pair Carrier Complex
Amir Abbas Rafati, Leila Maleki
Faculty of Chemistry,Dept. of Physical Chemistry, Bu-Ali Sina University, Hamedan, Iran
Corresponding Author E-mail: Rafati_aa@yahoo.com

Abstract
A new poly(vinyl chloride) PVC membrane electrode to determine monomer concentrations
of

dodecylsulphate

ion

(DS−)

based

on

a

neutral

ion-pair

carrier

complex

of

dodecyltrimethylammonium–dodecylbenzenesulphonate (DTA+–DS−), is reported here. The electrode
exhibits a slope of 51.25 mV per decade for DS− ion. The DS− ion selective electrode (ISE) can
determine monomer units down to concentrations as low as 5×10−6 M. The effect of some kinds of
additives, i.e. alcohols, glycols and triblock polymers on the performance of the surfactant selective
electrode is studied systematically. The effect of foreign anions along with primary ions on the
performance of ion-selective electrode is investigated in terms of potentiometric selectivity
coefficients, which were determined using the fixed interference method (FIM) at 1.0×10−3 M
concentration of foreign anions. The sensor responds well to the surfactant ions in the presence of
additives at lower concentration. The Gibbs free energy of micelle formation (Gm) of sodium
dodecylsulphate (SDS) in the presence of various additives is calculated and found to vary differently
with respect to the increase in the amount of additives. The sensor worked in the wide pH range with
a short response time of 30 s. The lifetime of the sensor is more than three months. The sensor was
further used to determine the amount of DS− in local detergents. This method of determining anionic
surfactants was found to be quite accurate when compared with classical methods.
Keywords: Ion selective electrode; poly(vinyl chloride) PVC; sodium dodecyl sulfate.
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Ethylene Glycol effect on interfacial properties of binary mixtures
of cationic and anionic surfactants
Farhad Golmohammadi, Hossein Gharibi, Soheila Javadian
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Abstract:
In the present work, aggregation and adsorption at liquid-air interface were investigated for
mixtures of cetyltrimethylammonium bromide (CTAB) and sodium dodecyl sulfate (SDS) at
different concentration of ethylene glycol by surface tension and conductivity measurements.
The data based on plotting of surface tension (γ) as a function of solution composition and
total surfactant concentration enabled us to determine critical aggregation concentration
(CAC), minimum surface tension at CAC (γCAC), surface excess (max ) , mean molecular
surface area (Amin), the effectiveness of surface tension reduction ( CAC ) . It was found that
the surface activity of the surfactants and their mixture decreases slightly with increasing EG
concentration. Analysis of variations of the specific conductivity of solution with changing
total concentration in the anionic rich regions revealed a phase transition from vesicles to
mixed micelle in different Ethylene Glycol-water compositions. On the basis of regular
solution theory, the compositions of adsorbed film (Z) and aggregates (X) were estimated,
and then the interaction parameters in aggregates (β) and in the adsorbed film phase (βσ),
were also calculated. The results showed synergistically enhanced ability to form mixed
aggregates such as vesicle as well as surface tension reduction. But, the non ideality in mixed
aggregates formation and mixed monolayer get more positive with increase in the amount of
EG. This was attributed to the solvatation of the surfactant hydrophobic by EG. However,
with further addition of EG the interaction parameter become more negative due to increase
attractive electrostatic interaction between two surfactants.
Keywords: Phase transition, anionic-rich, mixed micelle, mixed catanionic, surface tension,
conductivity, monolayer, CTAB, SDS.
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Abstract
The study of surfactant and polymer interactions in aqueous solutions has been a topic of
intense fundamental and applied research. Surfactant-polymer systems are important in
various industrial and technological fields such as cosmetics and pharmaceutical products,
paints and coatings, adhesives, mineral processing and petroleum industries and many other
applications. In present work, the thermodynamic parameters and aggregation characteristics
were investigated in cetyltrimethyl ammonium bromide (CTAB) and sodium dodecyl sulfate
(SDS) and polyethyleneglycole (PEG) mixtures containing different concentrations of
polymer by viscometry and conductometry measurements. Also, the effects of polymer were
studied on the size and transition from vesicles to mixed micelles and viceversa. The plotting
of specific conductivity(κ) as a function of solution composition and total surfactant
concentration enabled us to determine two critical concentrations, one known as the CAC
(critical aggregate concentration, also designated as C1 or T1), and the other as C2 (also
designated as T2), characterize interaction of polymer with surfactant. Also, we previously
studied this system by using surface tension measurements. We compared the obtained data
from viscometry and conductometry with surface tension data.
0
0
0
The thermodynamic parameters of micellization ( G mic
, H mic
and S mic
) for these mixtures

were also calculated.
Keywords: CAC, Conductometry, Viscometry, PEG
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ﺗﻌﯿﯿﻦ ﺛﺎﺑﺖ ﭘﯿﻮﻧﺪ ﻣﯿﺴﻞ ﻫﺎي ﮐﺎﺗﯿﻮﻧﯽ /ﻏﯿﺮ ﯾﻮﻧﯽ
ﺑﯽ ﺑﯽ ﻣﺮﺿﯿﻪ رﺿﻮي زاده ،1ﺣﺴﯿﻦ ﻏﺮﯾﺒﯽ

2

ﭘﮋوﻫﺸﮑﺪه ﻋﻠﻮم و ﺻﻨﺎﯾﻊ ﻏﺬاﯾﯽ ﺧﺮاﺳﺎن رﺿﻮي ،ﮔﺮوه ﺷﯿﻤﯽ و ﻣﻮاد  ،ص .پ ، 91735-139 .ﻣﺸﻬﺪ ،اﯾﺮان.
bmrz110@gmail.com

ﭼﮑﯿﺪه

در ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ،ﭘﯿﻮﻧﺪ ﺳﻮرﻓﮑﺘﺎﻧﺖ ﮐﺎﺗﯿﻮﻧﯽ )اﻟﮑﯿﻞ ﺗﺮي ﻣﺘﯿﻞ آﻣﻮﻧﯿﻢ ﺑﺮﻣﺎﯾﺪ( ﺑﻪ ﻣﺎﮐﺮوﻣﻮﻟﮑﻮل ﻣﯿﺴﻞ
ﺗﺮﯾﺘﻮن اﯾﮑﺲ -ﺻﺪ ) (Triton X-100ﺑﺎ ﺗﮑﻨﯿﮏ ﭘﺘﺎﻧﺴﯿﻮﻣﺘﺮي ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ .روش
واﯾﻤﻦ ﺑﺮاي ﭘﺘﺎﻧﺴﯿﻞ ﭘﯿﻮﻧﺪ ﺟﻬﺖ ﺗﻌﯿﯿﻦ ﺛﺎﺑﺖ ﻫﺎي ﭘﯿﻮﻧﺪ ﻣﺎﮐﺮوﺳﮑﻮﭘﯽ ﺳﻮرﻓﮑﺘﺎﻧﺖ ﻫﺎي ﯾﻮﻧﯽ ﺑﻪ ﻣﯿﺴﻞ ﻏﯿﺮ
ﯾﻮﻧﯽ ﺑﻪ ﮐﺎر ﺑﺮده ﺷﺪ .ﺛﺎﺑﺖ ﻫﺎي ﭘﯿﻮﻧﺪ ،اﯾﺰوﺗﺮم ﻫﺎي ﭘﯿﻮﻧﺪ و اﻧﺮژي آزاد ﭘﯿﻮﻧﺪ ﻣﺤﺎﺳﺒﻪ ﺷﺪﻧﺪ.

واژهﻫﺎي ﮐﻠﯿﺪي :ﺛﺎﺑﺖ ﭘﯿﻮﻧﺪ ،اﻟﮑﺘﺮود اﻧﺘﺨﺎﺑﮕﺮ ﯾﻮن ﮔﺰﯾﻦ ،ﻣﯿﺴﻞ ﻣﺨﻠﻮط ،ﺗﺮﯾﺘﻮن اﯾﮑﺲ -ﺻﺪ،
آﻟﮑﯿﻞ ﺗﺮي ﻣﺘﯿﻞ آﻣﻮﻧﯿﻢ -ﺑﺮﻣﺎﯾﺪ.

 -1اﺳﺘﺎد ﯾﺎر )ﻋﻀﻮ ﻫﯿﺌﺖ ﻋﻠﻤﯽ و ﻣﻌﺎون ﭘﮋوﻫﺸﯽ ﭘﮋوﻫﺸﮑﺪه ﻋﻠﻮم و ﺻﻨﺎﯾﻊ ﻏﺬاﯾﯽ ﺧﺮاﺳﺎن رﺿﻮي(

 -2اﺳﺘﺎد )ﻋﻀﻮ ﻫﯿﺌﺖ ﻋﻠﻤﯽ داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس(
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Bioelectrochemistry
ﺑﯿﻮ اﻟﮑﺘﺮوﺷﯿﻤﯽ

A DNA Biosensor Based on Peptide Nucleotide Acids Using 1,1Dianthrimid as a New Electroactive Indicator
Jahan-Bakhsh Raoof *a, Mohammad Saeid Hejazib,c, Reza Ojania, Seyed Mehdi Golabid, Ezat
Hamidi Asla
a:
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Chemistry, Mazandran University, Babolsar, Iran
b:
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c:
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d:
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Abstract:
Peptide nucleic acid (PNA) is a DNA mimic that binds strongly and specifically to complementary DNA or
RNA oligomers, but in contrast to DNA its backbone does not carry any electric charge. An electrochemical
hybridization biosensor is presented based on thiols derivative PNA molecules self-assembled monolayer
(SAM) on gold electrode along with introduction of 1,1- Dianthrimid, as an electroactive label. PNA probes
were attached covalently through cysteine linker. This biosensor is described for voltammetric detection of
target DNA sequence related to P53 gene. The immobilized probe could selectively hybridize with the target
DNA to form a hybrid on the surface despite the bases being attached to the SAM. The clear changes in the
peak currents of 1,1- Dianthrimid , an electroactive label, were observed upon hybridization of probe with the
target using differential pulse voltammetry (DPV). Effective discrimination against non-complementary DNA
and point mutation was also obtained.
Keywords: Peptide nucleic acid, Self-assembled monolayer, 1,1- Dianthrimid, DNA biosensor
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Electrocatalytic oxidation of Rifampicin in pharmaceuticals using
room temperature ionic liquids (RTILs) modified glassy carbon
electrode
A. Rouhollahi *, K. Abbasi, R. Amini, S. Behnamipoor
Department of Chemistry, Faculty of Science, K.N. Toosi University of Technology
rouhollahi@kntu.ac.ir

Abstract
Rifampicin (RIF); 3-[(4-methyl-1-piperazinyl)imino]- methyl rifamycin, is an important antibiotic
drug which is widely used for the chemotherapy of tuberculosis. Rifampicin along with isoniazid,
ethanbutol and pyrazinamide has been classified as a first line drug characterized as highly effective,
orally administered, well tolerated and nontoxic. Different analytical techniques such as high
performance liquid chromatography (HPLC), spectrophotometry uv-vis, thermospray and eletrospray
mass spectrometry and

gas chromatography have been used for the detection of RIF or the

simultaneous detection of RIF and the other antituberculosis drugs. In addition, a variety of
electrochemical techniques such as differential pulse polarography (DPP) and voltammetry at
different electrode materials such as carbon paste electrode (CPE) and different modified electrodes
such as DNA- modified carbon paste electrode have been used for the determination of RIF. The
increased anodic peak currents shows electrocatalytic effects on the oxidation of Rifampicin on the
Room temperature modified glassy carbon electrode (denoted as RTIL/GCE). Our IL/GCE was
prepared by simply and rapidly attaching room temperature ionic liquids onto the glassy carbon
electrode surface.
Keywords: Room temperature ionic liquids, Rifampicin, Modified glassy carbon electrode
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Glucose Biosensor Based on DBD Plasma Functionalized
Multiwalled Carbon Nanotubes
Fatemeh Khodadadia, Mohammad Hossainalipoura Mansour Soltanieha, Hadi Ghourchianb,
Hosein Ali Rafieepourb
a:
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Narmak, Tehran, 1684613114 Iran
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rslsalehi@gmail.com

Abstract
Carbon nanotube (CNT) is an attractive material for bioanalytical applications because of its unique
physicochemical properties. Functionalization of CNT has further improved its performance in
biosensors. In the present study, a new plasma treatment (PT) process using helium activation
followed by ammonia treatment is used to functionalize MWCNTs for glucose biosensing. The SEM
micrographs and FTIR spectra clearly demonstrated that the carbon skeleton structure of the resultant
PT-CNTs was not destroyed and amine groups of different forms were successfully coupled to CNTs
in the PT process. By using glucose oxidase (GOD) as a model enzyme, the direct electron transfer
between the redox active center of GOD and the PT-CNT/GC electrode was investigated with cyclic
voltammetry method. A pair of well-defined, quasi-reversible redox peaks of the immobilized GOD
on the surface of PT-CNT electrode was observed in 0.1 M phosphate buffer solution (PH 7.4) with a
cathodic peak potential of -0.4653 V and peak potential separation of 0.03 V (vs Ag/AgCl). The
experimental results also demonstrated that the immobilized GOD retained its bio-electrocatalytic
activity and can specifically catalyze the oxidation of glucose. This glucose biosensor has a sensitivity
of 0.966 nA.μM-1, a linear range from 16.64 µM to 114.1 µM, a low detection limit of 6.7 µM, and a
fast response of 50 s. Furthermore, the electron transfer coefficient (α) and heterogeneous electron
transfer rate constant (ks) are 0.45 and 1.8s-1 respectively, indicating the great facility of electron
transfer between GOD and PT-CNT. This remarkable performance indicates that PT-CNTs may be
good candidate materials for electrochemistry studies of electroactive enzymes and the construction of
the related third-generation enzyme biosensors for clinical and/or industrial applications.
Keywords: Carbon nanotube, Functionalization, Glucose Biosensor, DBD Plasma
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اﻧﺪازهﮔﯿﺮي ﺿﺮﯾﺐ اﮐﺘﯿﻮﯾﺘﻪي آﻣﯿﻨﻮاﺳﯿﺪ و اﻟﮑﺘﺮوﻟﯿﺖ در ﻣﺨﻠﻮط اﻟﮑﺘﺮوﻟﯿﺖ آﺑﯽ
)(Water+NaCl+NaNO3+Glycineﺑﺎ اﺳﺘﻔﺎده از اﻟﮑﺘﺮود ﯾﻮن ﮔﺰﯾﻦ
ﭘﺎﻧﯿﺰ ﺷﯿﺦاﻻﺳﻼﻣﯽ ،1ﺗﯿﻨﺎ ﺻﻔﺎﻫﯿﻪ ،1ﻣﺤﻤﺪرﺿﺎدﻫﻘﺎﻧﯽ

*21

داﻧﺸﮑﺪهي ﻣﻬﻨﺪﺳﯽ ﺷﯿﻤﯽ ،داﻧﺸﮕﺎه ﻋﻠﻢ و ﺻﻨﻌﺖ اﯾﺮان
m_dehghani@iust.ac.ir

ﭼﮑﯿﺪه
ﻣﻌﻤﻮﻻ ﺟﺪاﺳﺎزي و ﺧﺎﻟﺺﺳﺎزي آﻣﯿﻨﻮاﺳﯿﺪﻫﺎ در ﺣﻀﻮر اﻟﮑﺘﺮوﻟﯿﺖﻫﺎ اﻧﺠﺎم ﻣـﯽ ﺷـﻮد .ﺑﺴـﯿﺎري از ﻓﺮآﯾﻨـﺪﻫﺎي ﺟﺪاﺳـﺎزي
ﺑﯿﻮﻣﻮﻟﮑﻮلﻫﺎ ،ﻣﺎﻧﻨﺪ رﺳﻮبﮔﺬاري ،ﺗﻪﻧﺸﯿﻨﯽ ﻧﻤﮏ ﭘﺮوﺗﺌﯿﻦﻫﺎ و اﺳﺘﺨﺮاج ﻣﯿﺴﻠﯽ آﻣﯿﻨﻮاﺳﯿﺪﻫﺎ و ﭘﭙﺘﯿﺪﻫﺎ ،ﺑﻪ ﻃـﻮر ﻣﺴـﺘﻘﯿﻢ ﺑـﻪ
ﺑﺮﻫﻢﮐﻨﺶ ﻣﻮﻟﮑﻮلﻫﺎي آﻣﯿﻨﻮاﺳﯿﺪ و اﻟﮑﺘﺮوﻟﯿـﺖ ﺑﺴـﺘﮕﯽ دارد .ﺑـﺎ ﺗﻮﺟـﻪ ﺑـﻪ ﻣـﻮارد ﻓـﻮق در اﯾـﻦ ﺗﺤﻘﯿـﻖ ﺿـﺮﯾﺐ اﮐﺘﯿﻮﯾﺘـﻪ
اﻟﮑﺘﺮوﻟﯿــــــﺖ از ﻃﺮﯾــــــﻖ اﻧـــــــﺪازهﮔﯿــــــﺮيﻫـــــــﺎي اﻟﮑﺘﺮوﺷــــــﯿﻤﯿﺎﯾﯽ ﺑـــــــﺮاي ﺳﯿﺴــــــﺘﻢ دو اﻟﮑﺘﺮوﻟﯿﺘـــــــﯽ
) (Water+NaCl+NaNO3+Glycineدر دﻣﺎي  308/15Kﺑـﺎ اﺳـﺘﻔﺎده ازاﻟﮑﺘﺮودﻫـﺎي ﯾـﻮنﮔـﺰﯾﻦ ﺳـﺪﯾﻢ (Na+
) glassو ﮐﻠﺮﯾﺪ ) (Cl- solid-stateاﻧﺠﺎم ﮔﺮﻓﺖ .در ﺳﯿﺴـﺘﻢ ﻓـﻮق ﺿـﺮﯾﺐ اﮐﺘﯿﻮﯾﺘـﻪي ﻣﺘﻮﺳـﻂ ﯾـﻮﻧﯽ  NaClدر ﭘـﻨﺞ
ﻣﻮﻻﻟﯿﺘﻪي ﻣﺨﺘﻠﻒ ) (0.05،0.1،0.2،0.4،0.6kg.mol-1ﻣﺤﺎﺳﺒﻪ ﺷﺪ .در اﻧﺘﻬـﺎ از ﯾـﮏ ﻣﻌﺎدﻟـﻪي ﭼﻨـﺪ ﺟﻤﻠـﻪاي ﺑـﺮاي ﺑﯿـﺎن
راﺑﻄﻪي ﻧﺴﺒﺖ ﺿﺮﯾﺐ اﮐﺘﯿﻮﯾﺘﻪي ﻣﺘﻮﺳﻂ ﯾﻮﻧﯽ  NaClدر ﻣﺨﻠﻮط ) (Water+NaCl+NaNO3+Glycineﺑﻪ ﺿﺮﯾﺐ
اﮐﺘﯿﻮﯾﺘﻪي ﻣﺘﻮﺳﻂ ﯾﻮﻧﯽ  NaClدر ﻣﻮﻻﻟﯿﺘﻪﻫـﺎي ﯾﮑﺴـﺎن در ﻣﺨﻠـﻮط ) (water+NaClاﺳـﺘﻔﺎده ﺷـﺪ ﺳـﭙﺲ ﺑﮑﻤـﮏ آن
ﺑﺘﻮان ﺿﺮﯾﺐ اﮐﺘﯿﻮﯾﺘﻪ آﻣﯿﻨﻮ اﺳﯿﺪ ﻣﺤﺎﺳﺒﻪ ﮔﺮدﯾﺪ .ﺑﯿﺸﺘﺮ ﮐﺎرﻫﺎي ﻗﺒﻠﯽ ﺑﺮ اﺳﺎس ﺳﯿﺴﺘﻢﻫﺎي ﺗﮏ اﻟﮑﺘﺮوﻟﯿﺘﯽ اﻧﺠﺎم ﺷﺪه اﺳﺖ
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ﻣﻮرد ﻣﻄﺎﻟﻌﻪ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ .ﻧﺘﺎﯾﺞ ﻧﺸﺎن ﻣﯽدﻫﺪ ﺑﺎ اﻓﺰاﯾﺶ ﻗﺪرت ﯾﻮﻧﯽ ﻣﺤﻠﻮل ﺿﺮﯾﺐ ﻓﻌﺎﻟﯿﺖ آﻣﯿﻨﻮاﺳﯿﺪ ﮐﺎﻫﺶ ﻣﯽﯾﺎﺑـﺪ.
ﻫﺮ ﺳﺮي از آزﻣﺎﯾﺶﻫﺎ ﺳﻪ ﺑﺎر اﻧﺠﺎم ﺷﺪ ﮐﻪ ﻧﺘﺎﯾﺞ ﯾﮑﺴﺎن آنﻫﺎ ﻧﺸﺎندﻫﻨﺪهي ﺻﺤﺖ ازﻣﺎﯾﺸﺎت اﺳﺖ.
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The Selective Oxidation and Voltammetric Determination of
Cysteamine at the Surface of Functionalized Carbon Nanotube
Modified GC Electrode
Jahan Bakhsh Raoofa, b*, Reza Ojanib, Fereshteh Chekina, b
a :

* Department of Chemistry, Islamic Azad University, Ayatollah Amoli Branch, Amol, Iran, b: Electroanaly-tical
Chemistry Research Laboratory, Faculty of chemistry, Mazandaran University, Babolsar, Iran

Corresponding Author E-mail: j.raoof@umz.ac.ir

Abstract
In this work, the functionalized carbon nanotube (CNT) electrode was fabricated by electrodepositing
of 1, 2-naphthoquinone-4-sulfonic acid sodium (Nq) on single wall carbon nanotube (SWNT)
modified glassy carbon electrode (GCE). This electrode was characterized by scanning electron
microscopy (SEM) and the results showed that Nq can rapidly and effectively be deposited on the
surface of SWNT film with high stability. The electrochemical properties of functionalized
SWNT/GCE with Nq (SWNT-Nq/GCE) were studied by cyclic voltammetry, double step potential
chronoamperometry and differential pulse voltammetry methods. The results indicated that SWNT
could improve the electrochemical behavior of Nq and greatly enhances its redox peak currents. The
SWNT-Nq/GCE exhibited a pair of well-defined redox peaks. The experimental results also
demonstrated that the deposited Nq species on SWNT could participate in Michael addition reactions
with cysteamine (β-mercaptoethylamine, an aminothiol) and SWNT-Nq exhibited a high performance
with decrease the overpotential by more than 710 mV. The effect of pH value, number of scans and
Nq concentration was investigated. The selectivity of the reaction has been assessed with no
interference from tyrosine, lysine, methionine, tryphtophan, alanin, glutathione, D-penicillamine and
L-cysteine. The presented method has highly selectivity for voltammetric determination of cysteamine
in the dynamic range 5.0 × 10-6 M - 2.7 × 10-4 M with a detection of limit (3σ) of 3.0 × 10-6 M.
Keywords: cysteamine, voltammetric determination, single wall carbon nanotube, Michael addition
reactions, modified glassy carbon electrode
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Electrocatalytic Oxidation of Methanol on Pt Electrode Modified
by Nickel ions Dispersed into
Poly-6-amino-m-cresol
Reza Ojani*, Jahan-Bakhsh Raoof, Hassan Amininia
Electroanalytical Chemistry Research Laboratory, Faculty of Chemistry, Mazandaran University,
Babolsar, Iran
E-mail address: fer-o@umz.ac.ir (R. Ojani).

Abstract
Poly-6-amino-m-cresol (poly AMC) film was prepared by using the repeated potential cycling
technique in phosphate buffer (pH=3) at the surface of Pt electrode. Then transition metal ions of
Ni(II) were dispersed to the polymer by immersion of the modified electrode in a 1.0 M nickel
chloride solution. The electrochemical characterization of this modified electrode exhibits stable
redox behavior of the Ni(III)/Ni(II) couple. Also, cyclic voltammetric experiments showed that
methanol is electrooxidized at the surface of this Ni(II) dispersed polymeric modified Pt electrode
[Ni/P-AMC/MPE]. The mechanism of methanol oxidation changes from diffusion control at low
concentration to a catalytic reaction at higher methanol concentration. The effects of both scan rate
and methanol concentration on the anodic peak height of the methanol oxidation were discussed.
Keywords: Methanol; Electrocatalytic oxidation; Cyclic voltammetry
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Electrocatalytic Determination of L-Cysteine at Venylferrocene
Modified Carbon Nanotube Paste Electrode
Jahan Bakhsh Raoof*, Reza Ojani, Hassan Karimi-Maleh
Electroanalytical Chemistry Research Laboratory, Department of Analytical Chemistry, Faculty of
Chemistry, Mazandaran University, Babolsar, Iran
Corresponding Author E-mail: j.raoof@umz.ac.ir

Abstract
In this work, the electrochemical behavior of L-cysteine studied at the surface of venylferrocene
modified multi-wall carbon nanotube paste electrode (VMMWCNTPE) in aqueous media. The results
showed that VMMWCNTPE has high electrocatalytic activity for L-cysteine electrooxidation. Cyclic
voltammetry (CV), double potential-step chronoamperometry and square wave voltammetry (SWV)
teqniques were used to investigate the suitability of venylferrocene into VMMWCNTPE matrix as a
mediator for electrocatalytic oxidation of L-cysteine in aqueous solutions with various pH. It has been
found that under the optimum condition (pH 7.00) in cyclic voltammetry, the oxidation of cysteine at
the surface of VMMWCNTPE occurre at a potential about 220 mV less positive that than an
unmodified carbon paste electrode. Under the optimmum conditions, the electrocatalytic oxidation
peak current of L-cysteine shows two linear dynamic ranges with a detection limit of 0.051 µM. The
linear calibration ranges was

0.082 µM - 0.6 µM and 0.6 µM -180 µM using square wave

voltammetric technique. Finally, this modified electrode was also examined as a selective, simple and
precise new electrochemical sensor for the determination of L-cysteine in real samples.

Keywords: L-Cysteine, Venylferrocene, Cyclic voltammetry, Electrocatalysis, modified
multi-wall carbon nanotube paste electrode
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Electrocatalytic Oxidation of Methanol on
Ni (II)–N,N-bis(Salicylidene)
Phenylenediamine Modified GC Electrode
Jahan Bakhsh Raoof*, Reza Ojani, Mehdi Baghayeri
Electroanalytical chemical research laboratory, Faculty of chemistry, Mazandaran University,
Babolsar, Iran
Corresponding Author E-mail: j.raoof@umz.ac.ir

Abstract
The electrocatalytic oxidation of methanol at the surface of glassy carbon electrode (GCE) modified
with Ni(II)–N,N-bis(salicylidene) phenylenediamine or Ni(II)-salophen complex was presented. The
prepared complex of nickel (II) with salophen was solved in ethanol, and then dropped on the surface
of GCE to give electroactive films that strongly adhered on the electrode surface. This modified
electrode was used for the electrocatalytic oxidation of methanol in alkaline solutions using various
electrochemical techniques such as cyclic voltammetry (CV), chronoamperometry (CA) and
electrochemical impedance spectroscopy (EIS). The electrooxidation of methanol was observed as
large anodic peaks and early stages of the cathodic direction of potential sweep around the 20 mV vs.
Ag|AgCl|KClsat. A mechanism based on the electrochemical generation of Ni (III) active sites and
their subsequent consumptions by methanol was discussed. EIS studies were employed to unveil the
charge transfer rate as well as the electrical characteristics of the catalytic surface. For the
electrochemical oxidation of methanol at 5.0 M concentration, charge transfer resistance of nearly
0.936 kΩ was obtained, while the resistance of the electrocatalyst layer was ca.111.6 Ω.
Keywords: Nickel-salophen complex, Electrocatalysis, Modified electrodes, Methanol, Glassy carbon
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اﮐﺴﺎﯾﺶ اﻟﮑﺘﺮوﮐﺎﺗﺎﻟﯿﺴﺘﯽ ﺳﯿﺴﺘﺌﯿﻦ ﺑﺎ اﯾﻨﺪﯾﮕﻮﮐﺎرﻣﯿﻦ در ﺳﻄﺢ اﻟﮑﺘﺮود ﮐﺮﺑﻦ ﺷﯿﺸﻪاي
ﻣﺤﻤﺪ ﻣﻈﻠﻮم اردﮐﺎﻧﯽ ،ﺣﺴﯿﻦ رﺟﺒﯽ

داﻧﺸﮕﺎه ﯾﺰد ،ﻣﺠﺘﻤﻊ ﻋﻠﻮم ،ﮔﺮوه ﺷﯿﻤﯽ
mazloum@yazduni.ac.irE-Mail:

ﭼﮑﯿﺪه
ﺳﯿﺴﺘﺌﯿﻦ ﺗﺮﮐﯿﺒﯽ ﻓﻌﺎل زﯾﺴﺘﯽ ﺑﺎ اﻫﻤﯿﺖ ﻓﺮاوان اﺳﺖ و ﺑﻪ ﻋﻨﻮان ﻣﺮﮐﺰ ﻓﻌﺎل درآﻧﺰﯾﻢ ﻫﺎي ﻣﺸﺨﺺ ،ﻣﺎﻧﻨـﺪ ﺳﯿﺴـﺘﺌﯿﻦ ﭘﺮوﺗﺌـﺎز
ودﯾﮕﺮ ﭘﭙﺘﯿﺪ ﻫﺎ ﻣﯽ ﺑﺎﺷﺪ .از آن ﺑﻪ ﻋﻨﻮان ﻣﺤﺎﻓﻆ ﺗﺎﺑﺶ ،ﭘﺎدزﻫﺮ و آﻧﺘﯽ اﮐﺴﯿﺪان اﺳﺘﻔﺎده ﻣﯽ ﺷﻮد .ﻫﻤﭽﻨـﯿﻦ درﺗﻬﯿـﻪ ﺑﺴـﯿﺎري
از آﻧﺘﯽ ﺑﯿﻮﺗﯿﮏ ﻫﺎي اﺧﺘﺼﺎﺻﯽ ،ﺑﺮاي درﻣﺎن آﺳﯿﺐ ﻫﺎي ﭘﻮﺳﺘﯽ و ﺑﻪ ﻋﻨﻮان ﻋﺎﻣﻞ ﻣﺤﺎﻓﻈﺖ ﮐﻨﻨﺪه در ﺑﺮاﺑﺮ ﭘﺮﺗﻮﻫـﺎي ﻓﻌـﺎل
اﺳﺘﻔﺎده ﻣﯽ ﺷﻮد .ﺑﻨﺎﺑﺮاﯾﻦ ﺑﺮاي اﻧﺪازه ﮔﯿـﺮي آن ،ﺗﻮﺳـﻌﻪ روش ﻫـﺎي ﺳـﺎده و ﺳـﺮﯾﻊ ﺿـﺮوري اﺳـﺖ .اﻧـﺪازه ﮔﯿـﺮي ﺳـﺮﯾﻊ
ﺳﯿﺴﺘﺌﯿﻦ ﺑﺎ اﻟﮑﺘﺮود ﻫﺎي از ﺟﻨﺲ ﮐﺮﺑﻦ و ﻓﻠﺰ ﺑﻪ ﺧﺎﻃﺮ اﺿﺎﻓﻪ وﻟﺘﺎژ ﺑـﺎﻻ وآﻟـﻮده ﮐـﺮدن ﺳـﻄﺢ اﻟﮑﺘـﺮود ﺑﻮﺳـﯿﻠﻪ ﻣﺤﺼـﻮﻻت
اﮐﺴﯿﺪاﺳﯿﻮن ﺑﺴﯿﺎر ﻣﺸﮑﻞ اﺳﺖ .ﺑﻨﺎﺑﺮاﯾﻦ اﻟﮑﺘﺮودﻫﺎي اﺻﻼح ﺷﺪه ﺷﯿﻤﯿﺎﯾﯽ ﺑﺎ ﺣﺪ واﺳﻂ ﻓﻌﺎل ﻗﺮار ﮔﺮﻓﺘﻪ در ﺳﻄﺢ اﻟﮑﺘـﺮود
ﺑﺮاي اﮐﺴﯿﺪاﺳﯿﻮن اﻟﮑﺘﺮو ﮐﺎﺗﺎﻟﯿﺰي ﺳﯿﺴﺘﺌﯿﻦ ﻣﻮرد اﺳﺘﻔﺎده ﻗﺮار ﮔﺮﻓﺘﻪ اﺳـﺖ .در اﯾـﻦ ﮐـﺎر ﺗﻮاﻧـﺎﯾﯽ اﯾﻨـﺪﯾﮕﻮ ﮐـﺎرﻣﯿﻦ ﺑـﺮاي
اﮐﺴﺎﯾﺶ ﮐﺎﺗﺎﻟﯿﺴﺘﯽ ﺳﯿﺴﺘﺌﯿﻦ در ﻣﺤﻠﻮل ﺑﺎﻓﺮ ﺑﺎ اﺳﺘﻔﺎده از روﺷﻬﺎي وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧﻪ اي و ﮐﺮﻧﻮ آﻣﭙﺮوﻣﺘﺮي ﺑﺎ ﭘﻠﻪ ﭘﺘﺎﻧﺴـﯿﻞ دو
ﮔﺎﻧﻪ ﻣﻮرد ﻣﻄﺎﻟﻌﻪ ﻗﺮار ﮔﺮﻓﺖ .اﻟﮑﺘﺮو اﮐﺴﯿﺪاﺳـﯿﻮن ﺳﯿﺴـﺘﺌﯿﻦ ﺗﺤـﺖ ﺷـﺮاﯾﻂ ﺑﻬﯿﻨـﻪ در ﺳـﻄﺢ اﻟﮑﺘـﺮود ﮐـﺮﺑﻦ ﺷﯿﺸـﻪ اي در
ﺣﻀﻮر اﺻﻼح ﮔﺮ در ﭘﺘﺎﻧﺴﯿﻞ ﻫﺎي ﻣﺜﺒﺖ ﮐﻮﭼﮑﺘﺮ ﻧﺴﺒﺖ ﺑﻪ اﻟﮑﺘﺮود ﮐﺮﺑﻦ ﺷﯿﺸﻪ اي در ﻏﯿﺎب اﺻﻼح ﮔﺮ دﯾﺪه ﺷﺪ .ﻣﻨﺤﻨـﯽ
ﮐﺎﻟﯿﺒﺮاﺳﯿﻮن ﺑﺎ ﮔﺴـﺘﺮه  1/0 10-4 -1/5 10-2ﻣـﻮﻻر ﺳﯿﺴـﺘﺌﯿﻦ و ﺿـﺮﯾﺐ ﻫﻤﺒﺴـﺘﮕﯽ  0/9889ﺑﺪﺳـﺖ آﻣـﺪ .ﻫﻤﭽﻨـﯿﻦ ﺣـﺪ
ﺗﺸﺨﯿﺺ اﻧﺪازه ﮔﯿﺮي ﺳﯿﺴﺘﺌﯿﻦ در اﯾﻦ ﮐﺎر4/4 10-5

ﻣﻮﻻر ﻣﯽ ﺑﺎﺷﺪ.

واژه ﻫﺎي ﮐﻠﯿﺪي :اﻟﮑﺘﺮو ﮐﺎﺗﺎﻟﯿﺴﺘﯽ ،اﺻﻼﺣﮕﺮ ،ﺳﯿﺴﺘﺌﯿﻦ.
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ﺗﻌﯿﯿﻦ ﺣﺴﺎس ﺳﯿﺴﺘﺌﯿﻦ ﺑﻪ روش وﻟﺘﺎﻣﺘﺮي ﺑﺎ اﺳﺘﻔﺎده از اﻟﮑﺘﺮود ﺧﻤﯿﺮ ﮐﺮﺑﻦ ﺣﺎوي ﻧﺎﻧﻮ ﻟﻮﻟﻪ
ﮐﺮﺑﻨﯽ و اﺻﻼح ﺷﺪه ﺑﺎ اﺻﻼﺣﮕﺮ ﺟﺪﯾﺪ -4)14ﻫﯿﺪروﮐﺴﯽ ﻓﻨﯿﻞ(-H-14-دي ﺑﻨﺰو]-[a,jزاﻧﺘﻦ
4

ﻋﻠﯽ ﺑﻨﻮﯾﺪي ،1ﻣﺤﻤﺪ ﻣﻬﺪي اﻧﺼﺎريﭘﻮر ،2ﺣﻤﯿﺪرﺿﺎ زارع ،3ﺑﯽﺑﯽﻓﺎﻃﻤﻪ ﻣﯿﺮﺟﻠﯿﻠﯽ
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اﻟﮑﺘﺮود ﺧﻤﯿﺮ ﮐﺮﺑﻨﯽ ﺣﺎوي ﻧﺎﻧﻮ ﻟﻮﻟﻪ ﮐﺮﺑﻨﯽ ﮐﻪ ﺑﺎ ﺗﺮﮐﯿﺐ آﻟﯽ ﺟﺪﯾـﺪ -4)14ﻫﯿﺪروﮐﺴـﯽ ﻓﻨﯿـﻞ(-H-14-دي ﺑﻨـﺰو]-[a,j
زاﻧﺘﻦ اﺻﻼح ﺷﺪه اﺳﺖ ﺑﻌﻨﻮان ﯾﮏ اﻟﮑﺘﺮود ﺣﺴﺎس ﺑﺮاي آﻧـﺎﻟﯿﺰ ﺳﯿﺴـﺘﺌﯿﻦ ﺑـﻪ ﮐـﺎر رﻓﺘـﻪ اﺳـﺖ .اﯾـﻦ اﻟﮑﺘـﺮود ﺧﺼﻮﺻـﯿﺎت
ﮐﺎﺗﺎﻟﯿﺰي ﺑﺮاي اﮐﺴﯿﺪاﺳﯿﻮن ﺳﯿﺴﺘﺌﯿﻦ از ﺧﻮد ﻧﺸﺎن ﻣﯽدﻫﺪ و ﻫﻤﭽﻨﯿﻦ اﺿﺎﻓﻪ وﻟﺘﺎژ اﮐﺴﯿﺪاﺳﯿﻮن اﯾﻦ ﺗﺮﮐﯿﺐ را ﮐـﺎﻫﺶ ﻣـﯽ-
دﻫﺪ .ﭘﺎراﻣﺘﺮﻫﺎي ﻣﺨﺘﻠﻒ ﻣﺎﻧﻨـﺪ  pHو ﺗﺮﮐﯿـﺐ درﺻـﺪ اﻟﮑﺘـﺮود ﺑﻬﯿﻨـﻪ ﺷـﺪﻧﺪ و ﻣﮑﺎﻧﯿﺴـﻢ اﮐﺴﯿﺪاﺳـﯿﻮن ﺳﯿﺴـﺘﺌﯿﻦ از ﻃﺮﯾـﻖ
وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧﻪاي ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ .آﻧﺎﻟﯿﺰ ﺑﺎ روش وﻟﺘﺎﻣﺘﺮي ﭘﺎﻟﺲ ﺗﻔﺎﺿﻠﯽ دو ﻣﺤﺪوده ﺧﻄﯽ ﻏﻠﻈـﺖ 4 µM
ﺗﺎ  0/08 mMو  0/2 mMﺗﺎ 0/8 mMﺑﺎ ﺣﺪ ﺗﺸﺨﯿﺺ  2 µMﻧﺸﺎن ﻣﯽدﻫﺪ .اﻟﮑﺘﺮود اﺻﻼح ﺷﺪه ﻓﻮق ﯾﮏ ﭘﺎﺳﺦ ﺑﺴـﯿﺎر
ﭘﺎﯾﺪار اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ﻧﺴﺒﺖ ﺑﻪ ﻏﻠﻈﺖ ﺳﯿﺴﺘﺌﯿﻦ از ﺧﻮد ﻧﺸﺎن ﻣﯽدﻫﺪ و داراي ﻃﻮل ﻋﻤﺮي ﻃﻮﻻﻧﯽ اﺳﺖ .اﯾﻦ اﻟﮑﺘﺮود ﺑـﺮاي
ﺗﻌﯿﯿﻦ ﻏﻠﻈﺖ ﺳﯿﺴﺘﺌﯿﻦ در ﻧﻤﻮﻧﻪ ﻫﺎي داروﯾﯽ و ﺳﺮم ﺷﺒﯿﻪ ﺳﺎزي ﺷﺪه اﻧﺴﺎﻧﯽ ﺑﺎ ﻣﻮﻓﻘﯿﺖ ﻣﻮرد اﺳﺘﻔﺎده ﻗﺮار ﮔﺮﻓﺖ.

واژهﻫﺎي ﮐﻠﯿﺪي :اﻟﮑﺘﺮود ﺧﻤﯿﺮ ﮐﺮﺑﻨﯽ ،اﻟﮑﺘﺮود اﺻﻼح ﺷﺪه ،ﻧﺎﻧﻮ ﻟﻮﻟﻪ ﮐﺮﺑﻨﯽ-4)14 ،ﻫﯿﺪروﮐﺴـﯽ ﻓﻨﯿـﻞ(-H-14-دي
ﺑﻨﺰو ]-[a,jزاﻧﺘﻦ ،ﺳﯿﺴﺘﺌﯿﻦ

 -1اﺳﺘﺎدﯾﺎر ﺷﯿﻤﯽ ﺗﺠﺰﯾﻪ داﻧﺸﮕﺎه ﯾﺰد
 -2داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ ﺷﯿﻤﯽ ﺗﺠﺰﯾﻪ ،داﻧﺸﮕﺎه ﯾﺰد
 -3داﻧﺸﯿﺎر ﺷﯿﻤﯽ ﺗﺠﺰﯾﻪ داﻧﺸﮕﺎه ﯾﺰد

 -4داﻧﺸﯿﺎر ﺷﯿﻤﯽ آﻟﯽ داﻧﺸﮕﺎه ﯾﺰد
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Nanogold-modified carbon paste electrode for the determination
of atenolol in pharmaceutical formulations by differential pulse
voltammetry
a:

M. Behpoura, S.M. Ghoreishia, Ebrahim Honarmanda*,
Department of Chemistry, Faculty of Science, Kashan University, Kashan, Iran
Corresponding Author E-mail: honarmand@kashanu.ac.ir

Abstract
A gold nanoparticles modified carbon paste electrode (nanoAu-CPE) has been used for the
determination of atenolol (ATN) in drug formulations by cyclic voltammetry, differential pulse
voltammetry (DPV) and chronoamperometric methods. The electro-oxidation and detection of
atenolol has been studied using EG&G. the results revealed that the modified electrode show an
electrocatalytic activity toward the anodic oxidation of atenolol by a marked enhancement in the
current response in buffered solution at pH of 10.0. The anodic peak potential shifts negatively of
80.0 mV when compared with that on bare CPE. The linear analytical curve was observed in the
1.96×10-6 to 9.09×10-4 molL-1 range with correlation coefficient of 0.994. The detection limit of this
simple method is 7.2×10-8 M which was lower than other similar work. The method was then
successfully applied to the determination of atenolol in tablets. The percentage recoveries in urine
ranged from 92.0% to 109.8%. The effect of pH, pulse amplitude and step potential on the
voltammetric response were also studied. In brief the use of carbon paste electrode has the advantages
of diversity of paste modification and the convenience in manipulation ant the method show good
sensitivity and selectivity.
Keywords: Gold nanoparticles modified CP electrode; Atenolol; Differential pulse voltammetry;
Drug formulation; Urine
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Study and determination of trace amount of dopamine by cyclic
and differential pulse voltammetry on the modified gold
electrodes by self-assembly 1/6-hexandithiol and nano gold
particles

a:

M. Behpoura, S. M. Ghoreishia, M. Hashemia*
Department of Chemistry, Faculty of Science, Kashan University, Kashan, Iran
Corresponding Author E-mail: Hashemim@kashanu.ac.ir

Abstract
In recent years, many researchers have paid a great attention to using sensors for measuring
neuromediators. Modified electrodes with self-Assembled monolayer (SAM) can be used as a base for
making may bio sensors and other electrochemical sensors. "Dopamine" and the other neuromediators
can oxidized easily, therefore, electrochemical methods according to anodic oxidation can be applied
to control their concentration. Some interferences can create problems in measuring of dopamine and
the process becomes complex. In many cases the unmodified electrode surface is covered with
collecting oxidation products on gold electrode (Au) decreases its sensitivity and selectivity of the
method. There are different ways to remove or reduce the problem and one of them is using modified
monolayer on the gold electrode surface. Au nano particles (AuNPs) have high surface area and also
its catalytic effect on the oxidation of Dopamine (DA), increases the sensivity and decreases its
detection limit. In this project, First, unmodified Au electrode surface was studied. The surface of Au
electrode is then modified by 1,6-Hexandithiol (HDT) and electrochemical behavior of monolayer in
the presence of a electron transfer reaction [k3Fe(CN)6]4-/3- was studied by cyclic and differential pulse
voltammetry. The pH effect and also catalytic effect of gold nano particles on the modified electrode
Au/HDT/AuNPs were also investigated. By using the Au/AuHDT/AuNPs at dynamic range of 10-100
μM, with the detection limit of 2.96×10-6 M for the dopamine was obtained at the pH=7.2. Parameters
such as the electron transfer coefficient by tofel equation, and diffusion coefficient, D for oxidation of
dopamine by chorono amperometry and chorono coulometry method's was also determined. The
nano-Au electrode shows excellent sensitivity, and good selectivity. The modified electrode was
successfully applied for the determination of the dopamine in the real sample.
Keywords: Self Assembly; 1/6 hexandithiol (HDT); Dopamine. Gold electrode differential pulse
voltammetry (DPV)
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PVC-basedN,N’bis[2(salcylideneamino) ethyl] ethane-1,2-dimin
(L) Sensor for Ce(III) Ions
Bakhtiar Khodavirdiloa,Khalil Farhadi b , Hossin Sheikhloiec
a

b

Department of chemistry Faculty of science, payame noor university ,ormia ,Iran
Department of chemistry Faculty of science,ormia,iran c Department of chemistry Faculty of
science,azad university of maraghe
E-Mail: b.khodavirdilo@yahoo.com

Abstract
Apolyvinyl chloride(PVC) based membrane sensor for cerium ions was prepared by employing PVCbased- N,N’-bis[2-(salcylideneamino)ethyl]ethane-1,2-dimine(L) as an ionophore,and onitrophenyloctyl ether (o-NPOE) as plasticizer. The plasticized membrane sensor exhibit a Nernestian
response for Ce(III) ions over a wide concentration range (1×10-5-1 ×10-1M) with a limit of detection
as low as 3×10-6M. It has fast response time (<12s) and can be used for 4 months.The sesor revealed a
very good selectivity with respect to common alkali, alkaline earth and heavy metal ions.The response
of the proposed sensor is independent of pH 4.0 to 8.0 and 3.5 to 7.5 for 1×10-2 M and 1×10-3 M Ce3+
ion concentrations, respectively. Functioning of the electrode was also investigated in mixed solvent
media using methanol-water, acetone-water and DMSO-water mixtures. It was found that the
assembly works well up to 20% nonaqueous content without showing any appreciable change in the
working concentration range or slope. In acetone medium, a significant change in emf, slope,
measuring range and detection limit is observed. This may be due to the dynamic complex formation
and decomplexation between L and Ce (III) in the water-acetone mixture.It was used as an indicator
electrode in potentiometric titration of fluoride ,and carbonate, and oxalate anions and determination
of cerium in simulated mixtures. A standard deviation of ±0.9 mV was observed.The results shows
that the recovery of Ce3+ ions is quantitative in all cases and the sensor can be used for the
determination of Ce3+ in real samples having different analytical matrixes.
Keywords: Cerium selective electrode; Polyvinyl chloride;Membrane electrodes; sensor
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Novel Potentiometric Membrane Sensor based on ethyl 1, 2, 3, 4tetrahydro-6-methyl-4-phenyl-2-thioxopyrimidine-5-carboxylate
for Detection of Lanthanum (III) Ions at Trace Levels


A. Islamnezhad a, , M. A. Zanjanchib, M. Arvandb, Sh. Shariatia, A. Abric
a

Department of Chemistry, Faculty of Science, Islamic Azad University, Rasht, Iran
b
Department of Chemistry, Faculty of Science, University of Guilan, Rasht, Iran
c
Department of Chemistry, Faculty of Science, Azarbaijan University of Tarbiat Moallem , Tabriz,
Iran.

Corresponding author E-mail: islamnezhad@iaurasht.ac.ir

Abstract
A PVC membrane La (III) ion-selective electrode has been constructed using ethyl 1,2,3,4tetrahydro-6-methyl-4-phenyl-2-thioxopyrimidine-5-carboxyla-te (ETMPTC) as a neutral ionophore.
This electrode responds to La (III) ion with a sensitivity of 19.9 ± 0.3 mV/decade over the range 9.3 ×
10−8 to 1.0 × 10−1M at pH 3.0-10.0. The limit of detection was 1.7 × 10−8 M. It has a response time of
< 20s and can be used for at least 3 months without any divergence in potentials. The proposed
electrode shows fairly good discrimination of La (III) ion from several cations. The effect of organic
solvents on electrode response was examined. The results show that this electrode can be used in
ethanol media until 20% (v/v) concentration without interference. The isothermal temperature
coefficient of this electrode amounted to 0.00013 V/ ◦C. This sensor not only was used as an indicator
electrode in potentiometric titration of lanthanum ion against EDTA but also was used to
determination of La3+ concentration in the presence of certain interfering ions.
Keywords: La3+-selective electrode; PVC membrane; Potentiometry

(Posters) ﭘﻮﺳﺘﺮﻫﺎ

١٨

Strontium Ion-Selective Electrode Based on 18-crown-6 in PVC
Matrix
Elham Fahmideh-Rad, Mohammad Hossein Arbab-Zavar, and
Gholam Hossein Rounaghi
Department of Chemistry, Faculty of Sciences, Ferdowsi University of Mashhad, Mashhad, Iran
E-mail: elham.fahmideh@gmail.com

Abstract
A potentiometric strontium-selective electrode based on using of 18-crown-6 in PVC matrix for
measurement of strontium ion is reported. The electrode was prepared by coating the surface of a
graphite by a membrane containing dioctylphtalate (DOP), 18-crown-6 and carbon powder in
poly(vinylchloride)(PVC) in tetrahydrofuran (THF). The membrane composition such as 18-crown-6,
PVC, DOP, carbon, the thickness of coated membrane, pH, and possible interfering cations and
anions were investigated and optimized electrode were found. The electrode exhibits significantly
enhanced response toward strontium ions over the concentration range 1×10-7 to 1×10-2 M with slope
of 27.35 mV per decade change. Fast and stable response, good reproducibility, long-term stability is
demonstrated. The electrode has a response time of 20-25 second and can be used for at least 6 weeks
without any considerable divergence in their potential response. The proposed electrode shows fairly
good discrimination of strontium from several cations. The electrode was used for direct
potentiometric measurements of strontium ions over the concentration range 1×10-7- 1×10-2 M. The
practical utility of the electrode has been demonstrated by using it successfully as an indicator
electrode in the potentiometric titration of Sr2+ with EDTA.
Keywords: potentiometry, ion selective electrode, 18-crown-6, Strontium
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A selective modified bentonite - porphyrin carbon paste electrode
for determination of Mn (II) by using anodic stripping
voltammetry.
Mohammad Ebrahim, Sedaghat Behzad Rezaei *, Mehran Ghiaci
Department of Chemistry, Isfahan University of Technology, Isfahan, 8844156—831111, Iran

Sedaghat_1183@yahoo.com
Abstract
A novel voltammetric sensor based on chemically modified bentonite–porphyrin carbon paste
electrode has been introduced for the determination of trace amount of Mn(II) in wheat flour, wheat
rice and vegetables. In this method Mn(II) gives well-defined voltammetric peak at the pH range of
3.5–7.5. For the preliminary screening purpose, the catalyst was prepared by modification of bentonite
with porphyrin and characterized by thermogravimetric method (TG) and UV–vis spectroscopy. The
detection limit (three times signal-to-noise) with 4 min accumulation is 1.07×10−7 mol L−1 Mn(II). The
peak currents increases linearly with Mn(II) concentration over the range of 6.0×10−7 to 5.0×10−4 mol
L−1 (r2 = 0.9959). Statistical treatment of the results gave a relative standard deviation lower than 2.3
%. The chemical and instrumental parameters have been optimized and the results showed that 1000fold excess of the additive ions had not interferences on the determination of Mn(II).
Keywords: Modified bentonite; Porphyrin; Manganese; Modified carbon paste electrode;
Voltammetry
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Highly Selective and sensitive membrane electrode for
determination of Salicylate based on Complex of Ni (II)
Mohammad Mazloum Ardakani a, Hossein Naeimi b, Parvin Pourhakkak c,
a:

Department of Chemistry, Faculty of Science, Yazd University, Yazd, Iran

b:

Department of Chemistry, Faculty of Science, Kashan University, Kashan, Iran

c:

Department of Chemistry, Ardakan Payam Noor University , Ardakan, Iran
Corresponding Author E-Mail: mazloumardakani@gmail.com

Abstract
The potentiometric response properties and applications of a tetra – coordinate Ni(II) complex with
relatively high selectivity toward salicylate ion (sal-) are described. the complex of Ni was used as a
carrier into plasticized poly (vinyl chloride ) (PVC) membrane. The influence of several variables was
investigated in order to optimize the potentiometric response and selectivity of the electrode. the
resulting membrane electrode incorporating 29.0% PVC, 63.0% dioctyl phthalate (DOP) as
plasticizer, 2% methyltrioctylammonium chloride (MTOAC) as a cationic additive and 6% carrier (all
w/w) demonstrated a Nernstian response slope of -59.5 1.0 mV/decade over the concentration range
of 7.0 10-7-1.0 10-1 M sal-.
The electrode exhibits a fast response time ( 20s), a detection limit of 5.0 . 10-7M, and can be used over a
wide pH range of 6.0-9.5. It was successfully applied to the determination of salicylate ion in real samples.

Keywords: salicylate, membrane selective electrode, potentiometry, ionophore
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The application of extracted humic acid from forest soil in
production of the ion selective electrode to measure Calcium ion
A.R.Sardashtia,A.Mohammadib
Department of Chemistry,Faculty of Science, University of Sistan and Baluchistan, P.O.BOX
98135,Zahedan, Iran
E-mail : sardasht@hamoon.usb.ac.ir

Abstract
Humic acid is solid and insoluble in water, acid and alcohol But is soluble in stronge basic solution.
Up to now base on many researches studies in this field the cationic and chaylite producing
transformation properties of It’s metal ions has been demonstrated so in this regard in can be used as
an ion selective electrode for measurement of the heavy metal ions an transitional ones. The humic
acid was extracted from forest soil of Naharkhoran Gorgan,s –Iran base on the protocol of the
international society of Humic materials. Then by mixing the mentioned acid with PVC in the ratio of
1:1, the membrane of the diameter 1cm has been obtained which the Bufferic solution of Calcium
(pH=6.75) at the various concentrations measured by the resulted electrode. The response of electrode
is linear at the rang 101 - 106 M of Calcium ion concentration and further more is response had
Nernest’slope. The another studied investigations on Ca2+ Bufferic solutions in Different pH’s
demonstrated that the pH rang from 4-6 is not influenced of the potential ranges. The Detection Limit
(DL) parameter of the mentioned ion selective electrode is reported as 0.223 PPm with response time
60 seconds which could be used for 4 weeks.
Keywords: extracted Humic acid, ion selective electrode , ion meter , Calcium ion

_____________________________
a-Assistant Professor
b-student of MSc
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Measurement of Calcium ion with membrane electrode of
humic acid in aqutic media
A.R.Sardashtia,A.Mohammadib
Department of Chemistry,Faculty of Science, University of Sistan and Baluchistan, P.O.BOX
98135,Zahedan, Iran
E-mail : sardasht@hamoon.usb.ac.ir

Abstract
Humic acid is solid and insoluble in water, acid and alcohol But is soluble in stronge basic solution.
Up to now base on many researches studies in this field the cationic and chaylite producing
transformation properties of It’s metal ions has been demonstrated so in this regard in can be used as
an ion selective electrode for measurement of the heavy metal ions an transitional ones. The humic
acid was extracted from forest soil of Naharkhoran Gorgan,s –Iran base on the protocol of the
international society of Humic materials. Then by mixing the mentioned acid with PVC in the ratio of
1:1, the membrane of the diameter 1cm has been obtained which the Bufferic solution of Calcium
(pH=6.75) at the various concentrations measured by the resulted electrode. The response of electrode
is linear at the rang 101 - 106 M of Calcium ion concentration and further more is response had
Nernest’slope. The another studied investigations on Ca2+ Bufferic solutions in Different pH’s
demonstrated that the pH rang from 4-6 is not influenced of the potential ranges. The Detection Limit
(DL) parameter of the mentioned ion selective electrode is reported as 0.223 PPm with response time
60 seconds which could be used for 4 weeks.

Keywords: extracted Humic acid, membrane electrode , ion meter , Calcium ion
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a-Assistant Professor
b-student of MSc
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اﻧﺪازه ﮔﯿﺮي ﺳﺮب )  ( ІІﺑﺎ اﺳﺘﻔﺎده از اﻟﮑﺘﺮود ﭘﻮﺷﺎﻧﯿﺪه ﯾﻮن ﮔﺰﯾﻦ ﺳﺎﺧﺘﻪ ﺷﺪه

ﺑﻪ روش

 Dip-Dryﺑﺎﯾﻮﻧﻮﻓﻮر  Benzo 18-Crown-6در ﻣﺎﺗﺮﯾﮑﺲ ﭘﻠﯿﻤﺮي
ﻏﻼﻣﺤﺴﯿﻦ روﻧﻘﯽ ؛ﻣﻌﺼﻮﻣﻪ ﻣﻬﺎﺟﺮي * ؛ﺳﻤﯿﻪ ﻗﺮﺑﺎﻧﯽ
اﯾﺮان-ﻣﺸﻬﺪ  -داﻧﺸﮕﺎه آزاداﺳﻼﻣﯽ –ﮔﺮوه ﺷﯿﻤﯽ mahmoh10@yahoo.com /

ﭼﮑﯿﺪه

روش ﭘﺘﺎﻧﺴﯿﻮﻣﺘﺮي ﺑﺎ اﺳﺘﻔﺎده از اﻟﮑﺘﺮودﻫﺎي ﯾﻮن ﮔﺰﯾﻦ در ﻣﻘﺎﯾﺴﻪ ﺑﺎ ﺳﺎﯾﺮ روﺷﻬﺎي ﺗﺠﺰﯾﻪ اي ﻣﺎﻧﻨﺪ اﺳﭙﮑﺘﺮوﺳﮑﻮﭘﯽ ﺟﺬب

اﺗﻤﯽ ،ﮐﺮوﻣﺎﺗﻮﮔﺮاﻓﯽ و ...داراي ﻣﺰاﯾﺎي ﺳﻬﻮﻟﺖ ﮐﺎرﺑﺮد ،ﺳﺮﻋﺖ و ارزان ﻗﯿﻤـﺖ ﺑـﻮدن آن اﺳـﺖ .دراﯾـﻦ ﮐـﺎر ﺗﺤﻘﯿﻘـﺎﺗﯽ،
ﯾﮏ ﻏﺸﺎء اﻧﺘﺨﺎﺑﮕﺮ ﯾﻮن ﺑﺎ اﺳﺘﻔﺎده ازﺑﻨﺰو-18-ﮐﺮون (B18C6) 6-ﺑﻌﻨﻮان ﻣﺒﺎدﻟﻪ ﮐﻨﻨـﺪه ﯾـﻮن ،در ﻣـﺎﺗﺮﯾﮑﺲ ﭘﻠـﯽ وﯾﻨﯿـﻞ
ﮐﻠﺮاﯾﺪ) (PVCو ﻧﺮم ﮐﻨﻨﺪه دي اﮐﺘﯿﻞ ﻓﺘﺎﻻت) (DOPﺗﻬﯿﻪ ﺷﺪ و از اﯾﻦ ﻏﺸﺎء در ﺳﺎﺧﺖ اﻟﮑﺘﺮود ﺣﺴﺎس ﺑـﻪ ﯾـﻮن Pb+2
اﺳﺘﻔﺎده ﮔﺮدﯾﺪ.
در اﺑﺘﺪا ﻣﻘﺪار ﯾﻮﻧﻮﻓﻮر ﺑﻨﺰو -18 -ﮐﺮون  6 -در ﺳﺎﺧﺘﺎر ﻏﺸﺎء ﺑﻬﯿﻨﻪ ﺳـﺎزي ﮔﺮدﯾـﺪ و ﻣﺸـﺎﻫﺪه ﺷـﺪ ﮐـﻪ ﺑـﺎ اﻓـﺰاﯾﺶ ﻣﻘـﺪار
ﯾﻮﻧﻮﻓﻮر و ﮐﺎﻫﺶ ﻣﻘﺪار  PVCﭘﺎﺳﺦ ﻧﺮﻧﺴﺘﯽ ﻏﺸﺎء ﺑﻪ ﯾﻮن  Pb+2ﮐﺎﻫﺶ ﻣﯽ ﯾﺎﺑﺪ .ﻫﻤﭽﻨﯿﻦ اﺛﺮ ﻧﻮع ﻧﺮم ﮐﻨﻨﺪه ﻧﯿـﺰ ﺑـﺮ روي
ﭘﺎﺳﺦ اﻟﮑﺘﺮود ﺑﺮرﺳﯽ ﺷﺪ و ﺑﯿﻦ دي اﮐﺘﯿﻞ ﻓﺘﺎﻻت ) (DOPو دي ﺑﻮﺗﯿﻞ ﻓﺘﺎﻻت ) (DBPﮐﻪ ﺑـﻪ ﻋﻨـﻮان ﻧـﺮم ﮐﻨﻨـﺪه ﻣـﻮرد
اﺳﺘﻔﺎده ﻗﺮار ﮔﺮﻓﺘﻨﺪ ،ﭘﺎﺳﺦ ﻧﺮﻧﺴﺘﯽ ﺑﺮاي  DOPﻣﻨﺎﺳﺐ ﺗﺮ ﺑﻮد .ﭘﺎﺳﺦ اﻟﮑﺘﺮود در ﻣﺤﺪوده ﻏﻠﻈﺘـﯽ  1/0 10-1Mﺗـﺎ 10-
 1/0 5Mﻧﺮﻧﺴﺘﯽ ﻣﯽ ﺑﺎﺷﺪ.
اﺛﺮ ﺗﺪاﺧﻠﯽ ﮐﺎﺗﯿﻮﻧﻬﺎي ﻣﺨﺘﻠﻒ از ﻗﺒﯿﻞ  Fe+2 ،Zn+2 ،Ca+2 ،Ni+2 ،Mg+2 ،Cd+2 ،Co+2 ،Na+ ، K+ Ag+و Cu+2
ﺑﺮ روي ﭘﺎﺳﺦ اﻟﮑﺘﺮود ﻧﺴﺒﺖ ﺑﻪ  Pb+2ﺑﺮرﺳﯽ ﺷﺪ و ﻧﺘﺎﯾﺞ ﺑﺪﺳﺖ آﻣﺪه در اﻧﺪازه ﮔﯿﺮﯾﻬﺎي ﭘﺘﺎﻧﺴﯿﻮﻣﺘﺮي ﻧﺸﺎن ﻣﯽ دﻫﻨﺪ ،ﮐﻪ
اﯾﻦ اﻟﮑﺘﺮود ﺑﻪ ﮐﺎﺗﯿﻮﻧﻬﺎي دوﻇﺮﻓﯿﺘﯽ Ni+2 ،Cd+2 ،Fe+2و ﺗﮏ ﻇﺮﻓﯿﺘﯽ  Ag+ﻫـﻢ ﭘﺎﺳـﺦ ﻧﺮﻧﺴـﺘﯽ ﻣـﯽ دﻫـﺪ .اﺛـﺮ ﻋﻮاﻣـﻞ
ﻣﺨﺘﻠﻒ از ﻗﺒﯿﻞ  pHﻣﺤﻠﻮل ،ﭘﺎﺳﺦ زﻣﺎن و اﻧﺪازه ﻣﯿﻠﻪ ﻫﺎي ﮔﺮاﻓﯿﺘﯽ در ﭘﺎ ﺳﺦ دﻫﯽ اﻟﮑﺘﺮود ﺑﺮرﺳﯽ ﺷﺪ .در ﻧﻬﺎﯾﺖ اﻟﮑﺘﺮود
در ﺗﯿﺘﺮاﺳﯿﻮن ﭘﺘﺎﻧﺴﯿﻮﻣﺘﺮي ﺗﺸﮑﯿﻞ ﮐﻤﭙﻠﮑﺲ ﺑﯿﻦ  EDTAو ﮐﺎﺗﯿﻮن  ،Pb+2ﺑﺎ اﺳﺘﻔﺎده از ﻣﺤﻠﻮل اﺳﺘﺎﻧﺪارد  EDTAﻣـﻮرد
اﺳﺘﻔﺎده ﻗﺮار ﮔﺮﻓﺖ .ﭘﺎﺳﺦ اﻟﮑﺘﺮود ﺗﻬﯿﻪ ﺷﺪه در ﻣﺤﺪوده ي ﻏﻠﻈﺘﯽ  1/0 10-5ﺗﺎ 1/0 10-1ﻣﻮﻻر ﺷﯿﺐ ﺗﻘﺮﯾﺒﺎ ﺛﺎﺑﺘﯽ ﺑﺮاﺑـﺮ
 28/8ﻣﯿﻠﯽ وﻟﺖ دارد .اﯾﻦ اﻟﮑﺘﺮود در ﻣﺤﺪوده  (3-5) pHﭘﺎﺳﺨﯽ ﻣﺴﺘﻘﻞ از  pHدارد.

واژه ﻫﺎي ﮐﻠﯿﺪي :ﭘﺘﺎﻧﺴﯿﻮﻣﺘﺮي  ،ﺑﻨﺰو-18ﮐﺮون  ، 6اﻟﮑﺘﺮود ﯾﻮن ﮔﺰﯾﻦ
_____________________________________________________________

-1اﺳﺘﺎد ﺗﻤﺎم –ﻋﻀﻮ ﻫﯿﺎت ﻋﻠﻤﯽ ﺗﻤﺎم وﻗﺖ داﻧﺸﮕﺎه ﻓﺮدوﺳﯽ ﻣﺸﻬﺪ و ﻋﻀﻮ ﻫﯿﺎت ﻋﻠﻤﯽ ﻧﯿﻤﻪ وﻗﺖ داﻧﺸﮕﺎه آزاد اﺳﻼﻣﯽ ﻣﺸﻬﺪ .

 – 2ﻣﺮﺑﯽ  -ﻋﻀﻮ ﻫﯿﺎت ﻋﻠﻤﯽ ﺗﻤﺎم وﻗﺖ داﻧﺸﮕﺎه آزاد اﺳﻼﻣﯽ ﻣﺸﻬﺪ  -3 .ﮐﺎرﺷﻨﺎس ارﺷﺪ ﺷﯿﻤﯽ
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Determination of Hydrogen Peroxide Using Poly (MToluidine)-Nickel Modified Carbon Paste Electrode
Reza Ojani *, Jahan-Bakhsh Raoof, Roghaieh Babazadeh
Electroanalyticat Chemistry Research Laboratory, Department of Analytical Chemistry, Faculty of Chemistry. Mazandaran
University, Babolsar, Iran.

'Corresponding Author E-mail address: fer-o@umz.ac.ir
Abstract:
Highly sensitive and selective determination of H2O2 is greatly practical importance in chemical,
biological, clinical, environmental and many other fields. Many methods such as
spectrophotometry, fluorimetry, fluorescence, chemiluminescence and electrochemical methods
have been developed for this purpose. Electrochemical methods have been proved to be an
inexpensive and effective way for hydrogen peroxide determination. However the major limitation
of these techniques is the high operating potential required for detecting H2O2. One of the
possibilities how to overcome above problems is the use of mediators. Different electron
transfer mediators such as, cobalt phthalocyanine, platinum: vanadium doped zirconias, Prussian
blue, nickel oxide, nickel schiff base complex and copper complex have been used for
determination of hydrogen peroxide. Electrochemical polymerization offers the advantages of
reproducible deposition in terms of film thickness and loading, allowing the immobilization
procedure of a nickel -based electrocatalyst very simple and reliable. In the present work, the poly
(M-toluidine) film was prepared by using the repeated potential cycling technique in an acidic
solution at the surface of carbon paste electrode. Then transition metal ions of Ni (II) were
incorporated to the polymer by immersion of the modified electrode in a 0.2 M NiS04. The
electrocatalytic

ability

of

Ni(ll)/poly

(M-oluidine)/modified

carbon

paste

electrode

(Ni/PMT/MCPE) was demonstrated electrocatalytic oxidation of hydrogen peroxide with cyclic
voltammetric and chronoamperometric methodes in the alkaline solution. The effects of scan rate
and hydrogen peroxide concentration on the anodic peak height of hydrogen peroxide oxidation
were also investigated. The catalytic oxidation peak current showed two linear ranges (8*10-6 to
1*10-4 and 1*lO-4 to 2*10-2 M) with different slopes dependent on the hydrogen peroxide
concentration and the detection limit (3σ) were 6.5*10-6 and 2.2*10-5 M respectively. The
catalytic reaction rate constant, (kh), was calculated 5.5*10+2 M-1 S

-1

by the data of

chronoamperometry. The modified electrode was used successfully in real sample analysis.
Keyword's: Electrocatalytic oxidation, hydrogen peroxide, Ni/PMT/MCPE.
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Simultaneous determination of ascorbic acid and dopamine at a
bis(4'-(4-pyridyl)-2,2':6',2''-terpyridine)iron(II) thiocyanate
carbon past modified electrode
M.A. Kamyabi*, Z. Asgari, H. Hosseini Monfared, A. Morsali
Department of Chemistry, Zanjan University, P. O. Box 45195-313, Zanjan, Islamic Republic of Iran

A carbon paste electrode modified with bis(4'-(4-pyridyl)-2,2':6',2''-terpyridine)iron(II) thiocyanate,
[Fe(pyterpy)2](SCN)2, where pyterpy = 4'-(4-pyridyl)-2,2':6',2''-terpyridine, have been applied to the
electrocatalytic oxidation of ascorbic acid which reduced the overpotential by about 200 mV with
obviously increase the current response. Due to its strong electrocatalytic activity towards ascorbic
acid, the modified carbon paste electrode can resolve the overlapped voltammetric waves of ascorbic
acid (AA) and dopamine (DA) into two well-defined voltammetric peaks with peak-to-peak
separation in potentials of about 200 mV. This property allows to selective determination of ascorbic
acid in the presence of dopamine [1,2]. Relative standard deviations for AA and DA determinations
were less than 3.0% and AA and DA can be determined in the ranges of 8.33×1o-6 – 2.92×10-3 and
2.00×10-6 – 7.40×10-4 M, respectively. The treatment of the voltammetric data of AA showed that it is
a pure diffusion-controlled reaction, which involves one electron in the rate-determining step. The
transfer coefficient (α) for the electrocatalytic oxidation of AA and diffusion coefficient of this
substance under the experimental conditions were also investigated. The modified electrode shows
good selectivity, stability and anti-fouling properties. The proposed method was successfully applied
to the determination of AA, and DA in vitamin C and dopamine hydrochloride injections samples.
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Anodic Stripping Voltammetry Determination of Silver ion at
Carbon Paste Electrode Modified with Carbon Nanotube
J. Tashkhouriana*, S. Javadia, M. R. Hormozi Nezhada,b
a
b

Chemistry Department, Faculty of Science, Persian Gulf University,75169,Boushehr,Iran

Institute for Nanoscience and Nanotechnology, Sharif University of Technology, Tehran, Iran
E-mail address: tashkhourian@pgu.ac.ir (J. Tashkhourian)

Abstract
Silver is a naturally occurring metal that is extensively utilized in the photographic and imaging
industry and other lesser uses. It is known to be discharged to the environment from its industrial
applications, and this leads to the possibility for exposure to aquatic and terrestrial organisms. The
toxicity of silver ranges through several orders of magnitude depends on the silver forms. While the
ionic form of silver has been shown to be toxic to a variety of aquatic organisms other forms of silver,
other than ionic silver, are significantly less toxic [1]. With due attention to this instance, the need of a
rapid & accurate analytical method for silver determination is essential.
Carbon nanotubes (CNTs) have specific and unique properties and are widely used in
analytical science especially because of their catalytic property. CNTs are one of the most commonly
used building blocks of nanotechnology. With one hundred times the tensile strength of steel, thermal
conductivity better than all but the purest diamond, and electrical conductivity similar to copper, but
with the ability to carry much higher currents [2].
In this work a carbon paste electrode (CPE) modified with CNT were used to sensitive
determination of silver ion. The main goal of this work is to improve a simple, rapid and efficient
electrochemical method for the determination of trace amount of silver ion. The linear calibration
graph was obtained in the concentration range

1×10-8 to 1×10-5 mol L-1 and detection limit

was 1.8×10-9 mol L-1. Many coexisting ions had little or no effect on the determination of silver ion.
The procedure was applied to determination of silver ion in natural waters.
Keywords: Anodic Stripping Voltammetry, Carbon Nanotube, CNT, Carbon Paste Electrode, Silver
ion
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Electroanalytical studies on cobalt(II) selective potentiometric
sensor based on 3, 3'-(dodecylazanediyl)bis(N-(2-(2aminoethylamino)ethyl)propanamide) in poly(vinyl chloride)
Zahra Sadeghi, Mehran Ghiaci, Behzad Rezaei
Faculty of Chemistry, Isfahan University of Technology, Isfahan, Iran
zahsadeghi@yahoo.com

Abstract
Dendrites are unique synthetic macromolecules with highly branched structure and cascade shape.
Their interior has been shown to be capable of encapsulating various molecules. They can act as hosts
for guest molecules capable of binding via non-covalent interactions such as Van der Waals
interaction or hydrogen bonding. Dendrites can be functionalized with various functional groups and
hence allow design of several novel applications, such as directional excitation energy transfer at
molecular level. We in this research design first generation dendrite for ionophore with high ability
for adsorption of Co(II). A Co2+ ion-selective membrane sensor has been fabricated in a poly(vinyl
chloride)

matrix

based

on

a

recently

synthesized

3,3'-(dodecylazanediyl)bis(N-(2-(2-

aminoethylamino)ethyl)propanamide) as a neutral carrier, sodium tetraphenylborate (NaTPB) as an
anionic excluder and dioctylphthalte (DOP) as a solvent mediator. The electrode exhibits a Nernstian
response over a wide concentration range (6.58 ×10−7 to 1.0×10−1 M) between pH 2.5 and 8.5 and the
limit of detection is 2.46 × 10-7 M. The response time of the sensor is about 5 s and it can be used over
a period of 4 months without any divergence in potential. The proposed membrane sensor revealed
good selectivity for Co2+ over a wide variety of other metal ions. The electrode has been used as an
indicator electrode in potentiometric titration of Co2+ with EDTA and direct determination of Co2+ in
wastewater of the electroplating industry.
Keywords: Cobalt-selective electrode; amidoamine compound; PVC membrane; Potentiometry
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اﻧﺪازه ﮔﯿﺮي وﻟﺘﺎﻣﺘﺮي ﻫﯿﺪروﮐﻠﺮوﺗﯿﺎزﯾﺪ ﺑﺎ ﺑﮑﺎرﮔﯿﺮي اﻟﮑﺘﺮودﺧﻤﯿﺮﮐﺮﺑﻦ اﺻﻼح ﺷﺪه ﺑﺎ
ﻓﺮوﺳﻦ دي ﮐﺮﺑﻮﮐﺴﯿﻠﯿﮏ اﺳﯿﺪ
ﻋﻠﯽ اﺻﻐﺮ اﻧﺼﺎﻓﯽ* ،ﺣﺴﻦ ﮐﺮﯾﻤﯽ ﻣﻠﻪ

داﻧﺸﮑﺪه ﺷﯿﻤﯽ،داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ اﺻﻔﻬﺎن،اﺻﻔﻬﺎن،اﯾﺮان
Ensafi@cc.iut.ac.ir

ﭼﮑﯿﺪه
در اﯾﻦ ﮐﺎر ،اﮐﺴﯿﺪاﺳﯿﻮن اﻟﮑﺘﺮوﮐﺎﺗﺎﻟﯿﺴﺘﯽ ﻫﯿﺪروﮐﻠﺮوﺗﯿﺎزﯾﺪ ﺑﻮﺳﯿﻠﻪ اﻟﮑﺘﺮود ﺧﻤﯿﺮ ﮐﺮﺑﻦ اﺻﻼح ﺷﺪه ﺑﺎ ﻓﺮوﺳﻦ دي
ﮐﺮﺑﻮﮐﺴﯿﻠﯿﮏ اﺳﯿﺪ ﺑﺮرﺳﯽ ﺷﺪه اﺳﺖ .ﺗﮑﻨﯿﮏ ﻫﺎي وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧﻪ اي و ﮐﺮوﻧﻮآﻣﭙﺮوﻣﺘﺮي ﺑﺮاي ﺑﺮرﺳﯽ ﺗﻮاﻧﺎﯾﯽ
ﻓﺮوﺳﻦ دي ﮐﺮﺑﻮﮐﺴﯿﻠﯿﮏ اﺳﯿﺪ ﺑﻪ ﻋﻨﻮان ﯾﮏ ﺣﺪ واﺳﻂ ﺑﺮاي اﮐﺴﯿﺪاﺳﯿﻮن اﮐﺘﺮوﮐﺎﺗﺎﻟﯿﺴﺘﯽ ﻫﯿﺪروﮐﻠﺮوﺗﯿﺎزﯾﺪ در ﻣﺤﯿﻂ
ﻫﺎي آﺑﯽ ﺑﮑﺎرﮔﺮﻓﺘﻪ ﺷﺪ .اﮐﺴﯿﺪاﺳﯿﻮن ﻫﯿﺪروﮐﻠﺮوﺗﯿﺎزﯾﺪ در ﺳﻄﺢ اﻟﮑﺘﺮود اﺻﻼح ﺷﺪه ﺣﺪود  300ﻣﯿﻠﯽ وﻟﺖ در ﭘﺘﺎﻧﺴﯿﻞ
ﻫﺎي ﮐﻢ ﻣﺜﺒﺖ ﺗﺮ ﻧﺴﺒﺖ ﺑﻪ اﻟﮑﺘﺮود اﺻﻼح ﻧﺸﺪه در  pH  9.0رخ ﻣﯽ دﻫﺪ .ﺛﺎﺑﺖ ﺳﺮﻋﺖ واﮐﻨﺶ ﺑﻮﺳﯿﻠﻪ داده ﻫﺎي
ﮐﺮوﻧﻮآﻣﭙﺮوﻣﺘﺮي ﻣﺤﺎﺳﺒﻪ و ﻣﻘﺪار آن ﻣﻌﺎدل  3.38  10 2ﺑﺪﺳﺖ آﻣﺪه اﺳﺖ .ﺗﺤﺖ ﺷﺮاﯾﻂ ﺑﻬﯿﻨﻪ ،اﮐﺴﺎﯾﺶ
اﮐﺘﺮوﮐﺎﺗﺎﻟﯿﺴﺘﯽ ﻫﯿﺪروﮐﻠﺮوﺗﯿﺎزﯾﺪ ﺣﺪ ﺗﺸﺨﯿﺺ  0.037Mرا ﻧﺸﺎن ﻣﯿﺪﻫﺪ .ﻣﺤﺪوده ﺧﻄﯽ در آن در ﻣﺤﺪوه
 0.08  5.8Mو  5.8  500Mﺑﻮﺳﯿﻠﻪ ﺗﮑﻨﯿﮏ وﻟﺘﺎﻣﺘﺮي ﻣﻮج ﻣﺮﺑﻌﯽ ﺑﺪﺳﺖ آﻣﺪ .در ﻧﻬﺎﯾﺖ ،اﯾﻦ روش ﭘﯿﺸﻨﻬﺎدي
ﺑﻪ ﻋﻨﻮان ﯾﮏ ﺳﻨﺴﻮر اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ﺣﺴﺎس و ﺳﺎده و ارزان ﻗﯿﻤﺖ ﺑﺮاي اﻧﺪازه ﮔﯿﺮي ﻫﯿﺪرو ﮐﻠﺮوﺗﯿﺎزﯾﺪ در ﻧﻤﻮﻧﻪ ﻫﺎي
ﺣﻘﯿﻘﯽ ﻣﺎﻧﻨﺪ دارو و ادرار ﺑﮑﺎر ﺑﺮده ﺷﺪه اﺳﺖ.
واژهﻫﺎي ﮐﻠﯿﺪي:ﻫﯿﺪروﮐﻠﺮوﺗﯿﺎزﯾﺪ ،ﻓﺮوﺳﻦ دي ﮐﺮﺑﻮﮐﺴﯿﻠﯿﮏ اﺳﯿﺪ ﺳﯿﮑﻠﯿﮏ وﻟﺘﺎﻣﺘﺮي ،اﻟﮑﺘﺮوﮐﺎﺗﺎﻟﯿﺰ.
__________________________________________________________
-1

-2

اﺳﺘﺎد داﻧﺸﮑﺪه ﺷﯿﻤﯽ داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ اﺻﻔﻬﺎن.

داﻧﺸﺠﻮي دﮐﺘﺮي ﺷﯿﻤﯽ ﺗﺠﺰﯾﻪ داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ اﺻﻔﻬﺎن.
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Voltammetric determination of hydrochlorothiazide using
ferrocenedicarboxylic acid modified carbon paste electrode
Ali Ashghar Ensafi*, Hassan Karimi-Maleh
Department of Chemistry, Isfahan University of Technology, Isfahan, 8844156—831111, Iran

Ensafi@cc.iut.ac.ir

Abstract
The electrocatalytic oxidation of hydrochlorothiazide has been studied by ferrocenedicarboxylic acid
modified carbon paste electrode. Cyclic voltammetry and chronoamperometry were used to
investigate the suitability of ferrocenedicarboxylic acid as a mediator for the electrocatalytic oxidation
of hydrochlorothiazide in aqueous solution. The oxidation of hydrochlorothiazide occurs at a potential
about 300 mV less positive than with the unmodified carbon paste electrode at pH 9.0. The catalytic
reaction rate constant, kh, was calculated and equal 3.38 × 102 cm3 mol-1 s-1 using chronoamperometry.
Under the optimized conditions, the electrocatalytic oxidation peak current of hydrochlorothiazide
showed two linear dynamic ranges with a detection limit of 0.037 μmol L-1 hydrochlorothiazide. The
linear calibration ranges were 0.08-5.8 µmol L-1 and 5.8-500 µmol L-1 hydrochlorothiazide using
square wave voltammetric method. Finally, the proposed method was also examined as a selective,
simple and precise electrochemical sensor for the determination of hydrochlorothiazide in real
samples such as drug and urine.

Keywords: Hydrochlorothiazide, Ferrocenedicarboxylic acid, Cyclicvoltammetry,
Electocatalysis.
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Voltammetric behavior and determination of isoniazid in
pharmaceuticals using room temperature ionic liquids (RTILs)
modified glassy carbon electrode
A. Rouhollahi *, S. Behnamipoor, K. Abbasi, R. Amini
Department of Chemistry, Faculty of Science, K.N. Toosi University of Technology
rouhollahi@kntu.ac.ir

Abstract
Isoniazid (INH); pyridine-4-carboxylic acid hydrazide, is an antituberculosis agent which is now
widely used together with other antituberculostatic agents for chemotherapy of tuberculosis. The
importance of this drug is its wide-spread use and efficiency in the treatment of pulmonary
tuberculosis. Reported analytical techniques for the determination of INH include capillary
electrophoresis with electrochemical detection, visible spectrophotometry, UV spectrophotometry,
UV spectrofluorimetry, flow-injection chemiluminescence, colorimetry, potentiometry, titrimetry,
oxidimetry, liquid chromatography, high-performance liquid chromatography and high-performance
thin-layer chromatography. In addition, a variety of electrochemical techniques such as dcpolarography, differential-pulse polarography(DPP) and voltammetry at different electrode materials
such as glassy carbon electrode (GCE), gold, hanging mercury drop electrode (HMDE), carbon paste
electrode (CPE) and different chemically modified electrodes (CMEs) with multi-walled carbon
nanotubes (MWNTs), overoxidized polypyrrole (OPPy) film, have been utilized and studied in the
electrochemical oxidation and determination of INH. Room temperature ionic liquids glassy carbon
electrode (IL/GCE) exhibited catalytic activity toward the electro-oxidation of INH which showed
good selectivity and reproducibility for determination of isoniazid. Our Room temperature modified
glassy carbon electrode (denoted as RTIL/GCE) showed a good electrocatalytic effect on the
oxidation of RIF. RTIL/GCE was prepared by attaching ionic liquids onto the glassy carbon electrode
surface.

Keywods: Room temperature ionic liquids, Isoniazid, Modified glassy carbon electrode
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ﺳﻨﺘﺰو ﺷﻨﺎﺳﺎﯾﯽ اﻟﮑﺘﺮود ﮐﺮﺑﻦ اﺻﻼح ﺷﺪه ﺑﺎ ﻟﯿﮕﺎﻧﺪ ﺷﯿﻒ ﺑﺎز ) (Salenﺗﺜﺒﯿﺖ ﺷﺪه ﺑﺮ روي

ﻣﺨﻠﻮط اﮐﺴﯿﺪﻫﺎي ﻓﻠﺰي  SiO2-Al2O3ﺑﻪ ﻋﻨﻮان ﺳﻨﺴﻮر ﺑﺎ ﺣﺴﺎﺳﯿﺖ ﺑﺎﻻ ﺑﺮاي ﺗﻌﯿﯿﻦ  Cu+2ﺑﻪ
روش وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧﻪ اي

ﻣﺤﻤﺪ ارﺷﺪي  ،ﻣﻬﺮان ﻏﯿﺎﺛﯽ
داﻧﺸﮑﺪه ﺷﯿﻤﯽ ،داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ اﺻﻔﻬﺎن ،اﺻﻔﻬﺎن ،اﯾﺮان
m-arshadi@ch.iut.ac.ir

ﭼﮑﯿﺪه

در ﺳﺎﻟﻬﺎي اﺧﯿﺮ اﺻﻼح ﺷﯿﻤﯿﺎﯾﯽ اﻟﮑﺘﺮودﻫﺎي ﮐﺮﺑﻦ ﺑﻪ ﻋﻨﻮان ﺳﻨﺴﻮر ﺑﺴﯿﺎر ﻣﻮرد ﺗﻮﺟﻪ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ .وﻟﯽ از ﻣﻬﻤﺘﺮﯾﻦ
ﻣﻌﺎﯾﺐ اﯾﻦ روش ﺣﻞ ﺷﺪن اﺻﻼح ﮔﺮ در ﻣﺤﻠﻮل آﺑﯽ و ﺧﺎرج ﺷﺪن آن ازدرون اﻟﮑﺘﺮود ﻣﯽ ﺑﺎﺷﺪ ﮐﻪ ﺧﻮد ﺑﺎﻋﺚ
آﻟﻮدﮔﯽ ﻣﺤﻠﻮل آﺑﯽ و ﮐﺎﻫﺶ ﮐﺎراﯾﯽ اﻟﮑﺘﺮود و ﺗﮑﺮار ﻧﺎ ﭘﺬﯾﺮي ﻧﺘﺎﯾﺞ ﺑﺪﺳﺖ اﻣﺪه ﻣﯽ ﺷﻮد .در اﯾﻦ ﭘﺮوژه ﺑﺮ ﺧﻼف
روﺷﻬﺎي ﻗﺪﯾﻤﯽ ﮐﻪ ﺑﺮاي اﺻﻼح اﻟﮑﺘﺮود ﮐﺮﺑﻦ اﻧﺠﺎم ﻣﯽ ﺷﺪ ،ﺳﺎﻟﯿﺴﯿﻞ آﻟﺪﻫﯿﺪ )اﺻﻼح ﮔﺮ( ﺑﺎ ﭘﯿﻮﻧﺪ ﮐﻮواﻻﻧﺴﯽ ﺑﻪ ﺳﻄﺢ
ﺑﺴﺘﺮ ﻣﺨﻠﻮط اﮐﺴﯿﺪﻫﺎي ﻓﻠﺰي  SiO2-Al2O3اﺻﻼح ﺷﺪه ﺑﺎ -3آﻣﯿﻨﻮ ﭘﺮوﭘﯿﻞ ﺗﺮي ﻣﺘﻮﮐﺴﯽ ﺳﯿﻼن ﻣﺘﺼﻞ ﺷﺪ و ﺳﭙﺲ
ﺑﺮاي ﺗﻬﯿﻪ اﻟﮑﺘﺮود ﮐﺮﺑﻦ از آن اﺳﺘﻔﺎده ﺷﺪ .اﻟﮑﺘﺮود ﮐﺮﺑﻦ اﺻﻼح ﺷﺪه ﺑﺎ اﯾﻦ روش ﻣﻌﺎﯾﺐ روﺷﻬﺎي ﻗﺪﯾﻤﯽ ﺗﻬﯿﻪ اﻟﮑﺘﺮود
ﮐﺮﺑﻦ اﺻﻼح ﺷﺪه را ﻧﺪاﺷﺖ و ﻧﺴﺒﺖ ﺑﻪ آﻧﻬﺎ ﺣﺪ ﺗﺸﺨﯿﺺ ﺑﺴﯿﺎر ﭘﺎﯾﯿﻦ و ﮔﺰﯾﻨﺶ ﭘﺬﯾﺮي ﺑﺴﯿﺎرﺑﺎﻻﯾﯽ ﺑﺮاي ﺗﻌﯿﯿﻦ Cu+2
داﺷﺖ.

واژهﻫﺎي ﮐﻠﯿﺪي :ﺷﯿﻒ ﺑﺎز ،وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧﻪ اي  ،ﺳﻨﺴﻮر.Cu+2 ،SiO2-Al2O3 ،
_______________________________________________

 -1داﻧﺸﺠﻮي دﮐﺘﺮي داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ اﺻﻔﻬﺎن.
 -2اﺳﺘﺎد داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ اﺻﻔﻬﺎن
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Characterization of modified carbon paste electrode by
using Salen Schiff base ligand immobilized on SiO2-Al2O3 as a
highly sensitive sensor for anodic stripping voltammetric
determination of copper(II)
Mohamad Arshadi, Mehran Ghiaci,
Department of Chemistry, Isfahan University of Technology, Isfahan, 8844156—831111, Iran
m-arshadi@ch.iut.ac.ir
Abstract
The wish of this work is to develop a Schiff base ligand covalently linked onto the SiO2-Al2O3
mixed-oxide as a new modifier of carbon paste electrode for highly sensitive voltammetric
determination of copper(II). It is also an easy and inexpensive way for determination of copper(II).
For the preliminary screening purpose, the Schiff base ligand was prepared by modification of SiO2–
Al2O3 mixed-oxide and characterized by TG, CHN elemental analysis and FTIR spectroscopy.
Linear response to copper (II) was found in the 3.4×10−10 to 3.3×10−7 mol L−1 (r2 = 0.9994)
concentration range, with a detection limit estimated at 1.8×10-10 mol L−1 (3Sb/m). The multiple
determinations (n = 3) of copper (II) in the concentration of 5.0×10−4, 1.8×10-5, 2.0×10−7, 1.0×10−8
mol L−1, following a preconcentration detection–regeneration cycle, displayed a relative standard
deviation of lower than 1.07%. The developed sensor could also be used to determine the copper(II)
in tap water and real samples. The copper content of the samples were comparable with the results
obtained through AAS method.

Keyword: Shiff-base, Voltammetry, SiO2–Al2O3 mixed-oxide, Salen Schiff base ligand, copper (II).
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Modified multi-wall carbon nanotube past electrodeby new
compound [1,1(1,2-ethanediyl bis(nitrilo methylidyne)- bis- 2naphtol) ] for study and determination of acetaminophen in real
sample
M. Behpoura, S.M. Ghoreishia , Marzeieh. Meshkia*, E. Honarmand
Department of chemistry. Faculty of science. kashan University, kashan,Iran
corresponding Author E- mail: ebi_honarmand2002@yahoo.com

Abstract
Drug analysis plays important roles in drug quality control, and has great impacts on public health.
there for, a simple, sensitive and accurate method for the determination of active ingredient are very
important. acetaminophen or paracetamol (ACOP) is an effective and safe analgesic agent used
worldwide for the relief of mild to moderate pain associated with headache, backache, arthritis and
postoperative pain. in recent years, intensive investigations have been carried out on chemically
modified electrodes (CMEs), due to their fast, selective, reproducible, sensitive, response and low cost
for a chemical analysis . the electro oxidation of acetaminophen has been studied by modified carbon
nanotube past electrode by 1,1 – [1,2–ethanediyl bis (nitrilo methylidyne )- bis-2-naphtol]. in BritonRabinson (B-R) buffer solution using cyclic voltammetry, chronoclumetry, chronoamperometry and
differential pulse voltammetry for study and determination of acetaminophen. a three electrode
assembly was employed to the experiment in a 50 ml glass cell containing an Ag\Agcl electrode as
reference electrode. a platinum wire counter electrode and the working electrode was a modified
carbon paste electrode (MCNPE). Cyclic voltammetry was used to investigate the redox properties of
this modified electrode at various scan rates. The obtained catalytic peak current, was linearly
dependent on the acetaminophen concentrations in the range of 0.74 × 10-4 to 8× 10-7 M and the
detection limit for ACOP was 4× 10-8 in DPV. the diffusion coefficient (D) , and the kinetic
parameters such as electron transfer coefficient (α) and heterogeneous rate constant (K) were also
determined using electrochemical approaches. the modified electrode showed good sensitivity,
selectivity, and was employed for the determination of acetaminophen in the real samples .
Keywords: Nanotube; Shiff base; Acetaminophen; Differential pulse voltammetry; Drug formulation;
Urine
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Electrooxidation of catechol in the Presence of Ethyl
benzoylacetate and its Digital Simulation
Reza Ojani, Jahan-Bakhsh Raoof, Rahman Hosseinzadeh, Ali Alinezhad
Electroanalytical Chemical Research Laboratory, Faculty of Chemistry, Mazandaran University,
Babolsar, Iran
Corresponding Author E-mail: fer-o@umz.ac.ir

Abstract
In this work, electrooxidation of catechol has been studied in the presence of ethyl
benzoylacetate as a carbon nucleophile in acetonitrile-water mixed solvent using cyclic voltammetry,
square wave voltammetry and controlled potential coulometry. Cyclic voltammetry of catechol in the
buffered solution showed one anodic and corresponding cathodic peak which corresponds to the
transformstion to corresponding o-quinone and vice versa within a quasi-reversible two electron
process. But, cyclic voltammogram of catechol in the presence of

ethyl benzoylacetate showed one

anodic peak in anodic scan of potential, whereas in the reverse scan the cathodic peak disappeard.
Effect of potential scan rate on the electrochemical behavior of catechol in the presence of ethyl
benzoylacetate showed that the electrodic process is diffusion controlled. Also, with increasing the
nucleophile concentration, the ratio

of cathodic peak current to anodic peak curent increased.

Controlled potential coulometry technique indicated that in the electrochemcial oxidation of catechol
in the presence of ethyl benzoylacetate 2 mole electrons per 1 mole catechol transferred. Also, an
Scheme for electrooxidation of catechol was proposed and tested by digital simulation. Based on EC
mechanism, the homogeneous rate constant of 1,4- Michael addition reaction has been estimated.
Keywords: Electrooxidation, Digital simulation, Catechol.
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اﻟﮑﺘﺮود ﺧﻤﯿﺮ ﮐﺮﺑﻦ اﺻﻼح ﺷﺪه ﺑﺎ ﻣﺸﺘﻘﺎت ﮐﯿﻨﻮﻧﯽ ﺟﺪﯾﺪ ﺑﺮاي اﻧﺪازهﮔﯿﺮي وﻟﺘﺎﻣﺘﺮي
دوﭘﺎﻣﯿﻦ
زﻫﺮا ﻃﺎﻟﻌﺎت  ،ﻣﺤﻤﺪ ﻣﻈﻠﻮم اردﮐﺎﻧﯽ ،ﻫﺎدي ﺑﯿﺖاﻟﻬﯽ  ،ﺣﺴﯿﻦ ﻧﻌﯿﻤﯽ

ﯾﺰد ،داﻧﺸﮕﺎه ﯾﺰد ،ﻣﺠﺘﻤﻊ ﻋﻠﻮم ،داﻧﺸﮑﺪه ﺷﯿﻤﯽ
E –Mail: mazloum@yazduni.ac.ir

ﭼﮑﯿﺪه
در ﮐﺎر ﺗﺤﻘﯿﻘﺎﺗﯽ ﺣﺎﺿﺮ ،از ﯾـﮏ اﻟﮑﺘـﺮود ﺧﻤﯿـﺮ ﮐـﺮﺑﻦ اﺻـﻼح ﺷـﺪه ﺑـﺎ ﻣـﺎده 2و3 ]-2و 6دي اﮐﺴـﺎ1 -و -8اﮐﺘﺎﻧـﺪﯾﻞ
ﺑﯿﺲ)ﻧﯿﺘﺮﯾﻠﻮ اﺗﯿﻠﯿﺪﯾﻦ([ -ﺑﯿﺲ -ﻫﯿﺪروﮐﯿﻨﻮن ﺑﺮاي ﺑﺮرﺳﯽ اﮐﺴﺎﯾﺶ اﻟﮑﺘﺮوﮐﺎﺗﺎﻟﯿﺘﯿﮑﯽ دوﭘﺎﻣﯿﻦ اﺳﺘﻔﺎده ﺷﺪه اﺳـﺖ .اﻧـﺪازه-
ﮔﯿﺮي دوﭘﺎﻣﯿﻦ در ﻣﺤﻠﻮل آﺑﯽ ﺑﺎ اﺳﺘﻔﺎده از روﺷﻬﺎي وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧﻪاي ،وﻟﺘﺎﻣﺘﺮي ﻣﻮج ﻣﺮﺑﻌﯽ و ﮐﺮوﻧـﻮآﻣﭙﺮوﻣﺘﺮي اﻧﺠـﺎم
ﮔﺮﻓﺖ و ﭘﺎراﻣﺘﺮﻫﺎﯾﯽ ﻧﻈﯿﺮ ﺿﺮﯾﺐ ﻧﻔﻮذ و ﺿﺮﯾﺐ اﻧﺘﻘﺎل اﻟﮑﺘﺮون ﻣﺮﺑﻮط ﺑﻪ اﮐﺴﺎﯾﺶ دوﭘﺎﻣﯿﻦ در ﺳﻄﺢ اﻟﮑﺘﺮود اﺻﻼحﺷﺪه
ﺗﻌﯿﯿﻦ ﺷﺪ .در ﺷﺮاﯾﻂ ﺑﻬﯿﻨﻪ و در ﺳﻄﺢ اﻟﮑﺘﺮود ﻣﺬﮐﻮر ،اﮐﺴﺎﯾﺶ دوﭘﺎﻣﯿﻦ در ﭘﺘﺎﻧﺴﯿﻞ ﺣـﺪود  290ﻣﯿﻠـﯽوﻟـﺖ ﮐﻤﺘـﺮ ﻣﺜﺒـﺖ
ﻧﺴﺒﺖ ﺑﻪ اﻟﮑﺘﺮود اﺻﻼحﻧﺸﺪه ﺻﻮرت ﻣﯽﮔﯿﺮد .اﻧﺪازهﮔﯿﺮي ﮐﻤﯽ دوﭘﺎﻣﯿﻦ ﺑﺎ روش وﻟﺘﺎﻣﺘﺮي ﻣﻮج ﻣﺮﺑﻌـﯽ اﻧﺠـﺎم ﮔﺮﻓـﺖ و
ﺣﺪ ﺗﺸﺨﯿﺺ در ﺣﺪ  0/82ﻣﯿﮑﺮوﻣﻮﻻر ﺑﺪﺳﺖ آﻣﺪ .ﻫﻤﭽﻨـﯿﻦ از اﯾـﻦ روش ﺑﻬﻤـﺮاه روش اﻓـﺰاﯾﺶ اﺳـﺘﺎﻧﺪارد ﺑـﺮاي ﺗﻌﯿـﯿﻦ
دوﭘﺎﻣﯿﻦ در ﻓﺮاوردهﻫﺎي داروﯾﯽ اﺳﺘﻔﺎده ﺷﺪ.

واژهﻫﺎي ﮐﻠﯿﺪي :دوﭘﺎﻣﯿﻦ ،اﻟﮑﺘﺮود اﺻﻼحﺷﺪه ،اﮐﺴﺎﯾﺶ اﻟﮑﺘﺮوﮐﺎﺗﺎﻟﯿﺘﯿﮑﯽ ،وﻟﺘﺎﻣﺘﺮي
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A novel hydroquinone derivative modified carbon paste electrode
for voltammetric determination of Dopamine
Zahra Taleata, Mohammad Mazloum-Ardakani*a, Hadi Beitollahi a, Hossein Naeimib
a

Department of Chemistry, Faculty of Science, Yazd University, Yazd, Iran

b

Department of Chemistry, Faculty of Science, University of Kashan, Kashan, Iran
E –Mail: mazloum@yazduni.ac.ir

Abstract
A chemically modified carbon paste electrode with 2, 2'-[3, 6-dioxa-1, 8-octanediylbis
(nitriloethylidyne)]-bis-hydroquinone was employed to study the electrocatalytic oxidation of
dopamine in buffer solution using cyclic voltammetry, square wave voltammetry and
chronoamperometry. The diffusion coefficient (D=7.4×10-6 cm2 s-1), and the kinetic parameter such as
the electron transfer coefficient, (α=0.33) of dopamine oxidation at the surface of 2, 2'-[3, 6-dioxa-1,
8-octanediylbis(nitriloethylidyne)]-bis-hydroquinone

was

determined

using

electrochemical

approaches. It has been found that under an optimum condition (pH= 7.0), the oxidation of dopamine
at the surface modified electrode occurs at a potential about 290 mV less positive than that of an
unmodified carbon paste electrode. The catalytic oxidation peak currents show a linear dependence on
the dopamine concentrations and linear analytical curves were obtained in the ranges of 3.0×10-5M–
2×10-3 M of dopamine with square wave voltammetry. The detection limit (2σ) was determined to be
8.2×10-7 M with square wave voltammetry. This method was also used for the determination of
dopamine in the pharmaceutical preparation (Dopamine injection) by standard addition method.
Keywords: Dopamine, Modified electrode, Electrocatalytic oxidation, Voltammetry.
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اﺛﺮ ﯾﻮن ﻟﯿﺘﯿﻢ ﺑﺮ رﻓﺘﺎر وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧﻪ اي ﻧﺎﻧﻮذرات دﯾﻮﮐﺴﯿﺪ ﺳﺮب
ﺣﺴﻦ ﮐﺮﻣﯽ* ،ﻣﯿﻨﺎ ﻫﺎدﯾﻠﻮ

اﺑﻬﺮ ،داﻧﺸﮕﺎه ﭘﯿﺎم ﻧﻮر ،ﮔﺮوه ﺷﯿﻤﯽ ،آزﻣﺎﯾﺸﮕﺎه اﻟﮑﺘﺮوﺷﯿﻤﯽ
* karami_h@yahoo.com

ﭼﮑﯿﺪه
در ﻃﻮل دﻫﻪ ﮔﺬﺷﺘﻪ ،ﺗﺤﻘﯿﻘﺎت ﮔﺴﺘﺮده اي در زﻣﯿﻨﻪ ﺳﻨﺘﺰ و ﮐﺎرﺑﺮد دﯾﻮﮐﺴﯿﺪ ﺳﺮب و ﻧﺎﻧﻮﺳﺎﺧﺘﺎرﻫﺎي آن ﮐﻪ ﯾﻮن ﻟﯿﺘـﯿﻢ در
درون ﺳﺎﺧﺘﺎر ﺑﻠﻮري آﻧﻬﺎ وارد ﺷﺪه اﺳﺖ ،اﻧﺠﺎم ﺷﺪه اﺳﺖ .ورود ﻟﯿﺘﯿﻢ ﺑﻪ ﺷﺒﮑﻪ ﺑﻠﻮري دﯾﻮﮐﺴـﯿﺪ ﺳـﺮب ﻣـﯽ ﺗﻮاﻧـﺪ ﺑﺎﻋـﺚ
اﯾﺠﺎد ﻧﻘﺺ در ﺷﺒﮑﻪ و ﺗﺸﮑﯿﻞ ﺗﺮﮐﯿﺒﺎت اﺳﭙﯿﻨﻠﯽ ﺷﻮد .ﻟﯿﺘﯿﻢ وارد ﺷﺪه در ﺳﺎﺧﺘﺎر ﺑﻠﻮي دﯾﻮﮐﺴﯿﺪ ﺳﺮب ﻣﯽ ﺗﻮاﻧﺪ ﺑﻪ ﻋﻨـﻮان
ﻣﺎده ﻓﻌﺎل در ﺑﺎﺗﺮي ﻫﺎي ﻟﯿﺘﯿﻤﯽ ﺑﻪ ﮐﺎر ﮔﺮﻓﺘﻪ ﺷﻮد وﻟﯽ ﺗﺎﮐﻨﻮن ﮔﺰارﺷﯽ در زﻣﯿﻨﻪ اﺛـﺮ ﺣﻀـﻮر ﯾـﻮن ﻟﯿﺘـﯿﻢ در ﻣﺤﻠـﻮل ﺳـﻨﺘﺰ
ﺷﯿﻤﯿﺎﯾﯽ و ﯾﺎ اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ دﯾﻮﮐﺴﯿﺪ ﺳﺮب ﺑﺮ رﻓﺘﺎر وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧـﻪ اي آن اراﺋـﻪ ﻧﺸـﺪه اﺳـﺖ .در اﯾـﻦ ﮐـﺎر ،ﻧـﺎﻧﻮذرات
دﯾﻮﮐﺴﯿﺪ ﺳﺮب ﺑﻪ روش وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧﻪ اي از ﻃﺮﯾﻖ اﮐﺴﺎﯾﺶ ﻣﺴﺘﻘﯿﻢ اﻟﮑﺘﺮود ﺳﺮب در ﻣﺤﻠﻮل اﺳـﯿﺪ ﺳـﻮﻟﻔﻮرﯾﮏ ﺳـﻨﺘﺰ
ﺷﺪ .ﻣﻮرﻓﻮﻟﻮژي و اﻧﺪازه ذرات ﻧﺎﻧﻮذرات ﺣﺎﺻﻞ ﺑﻪ ﮐﻤﮏ دﺳﺘﮕﺎه ﻣﯿﮑﺮوﺳﮑﻮپ اﻟﮑﺘﺮوﻧﯽ روﺑﺸﯽ ) (SEMﺑﺮرﺳﯽ ﺷـﺪ.
رﻓﺘﺎر وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧﻪ اي اﻟﮑﺘﺮود ﺣﺎﺻﻞ در ﻏﻠﻈﺖ ﻫﺎي ﻣﺨﺘﻠﻒ ﯾﻮن ﻟﯿﺘﯿﻢ ﻣـﻮرد ﺑﺮرﺳـﯽ ﻗـﺮار ﮔﺮﻓـﺖ .ﻧﺘـﺎﯾﺞ ﺣﺎﺻـﻞ از
آزﻣﺎﯾﺸﺎت ﻧﺸﺎن داد ﮐﻪ ﭘﺎراﻣﺘﺮﻫﺎي ﺷﺎﺧﺺ ﭘﯿﮏ ﻫﺎي اﮐﺴﺎﯾﺶ و ﮐﺎﻫﺶ در وﻟﺘﺎﻣﻮﮔﺮام ﻫﺎي ﭼﺮﺧﻪ اي دﯾﻮﮐﺴـﯿﺪ ﺳـﺮب
)  E pa ، I pc ، I paو  ( E Cpﻣﯽ ﺗﻮاﻧﻨﺪ ﺑﻪ ﺷﺪت ﺗﺤﺖ ﺗﺄﺛﯿﺮ ﯾﻮن ﻟﯿﺘﯿﻢ ﻗﺮار ﮔﯿﺮﻧﺪ .ﻧﺘﺎﯾﺞ ﻧﺸﺎن داد ﮐﻪ ﻏﻠﻈﺖ ﻫﺎي ﮐﻢ ﯾﻮن ﻟﯿﺘـﯿﻢ
از ﻃﺮﯾﻖ ورود ﺑﻪ ﺳﺎﺧﺘﺎر ﺑﻠﻮي دﯾﻮﮐﺴﯿﺪ ﺳﺮب ،اﻧﺠﺎم ﻧﯿﻢ واﮐﻨﺶ ﻫﺎي ﮐﺎﻫﺶ و اﮐﺴﺎﯾﺶ را ﺑﺮاي دﯾﻮﮐﺴﯿﺪ ﺳﺮب ﺳـﺨﺖ
و ﮐﻨﺪ ﻣﯽ ﻧﻤﺎﯾﻨﺪ .اﯾﻦ اﺛﺮ ﻣﻨﻔﯽ در ﻏﻠﻈﺖ ﻫﺎي ﮐﻤﺘﺮ از  0/2 Mﺑﻪ وﺿﻮح ﻣﺸﺎﻫﺪه ﻣﯽ ﺷﻮد .ﺑﺎ اﻓـﺰاﯾﺶ ﻏﻠﻈـﺖ ﯾـﻮن ﻟﯿﺘـﯿﻢ،
ﻋﻼوه ﺑﺮ ﻋﺎﻣﻞ ورود ﯾﻮن ﻟﯿﺘﯿﻢ ﺑﻪ ﺷﺒﮑﻪ ﺑﻠﻮري ﮐﻪ ﻣﻨﺠﺮ ﺑﻪ ﻧﻘﺺ ﺷﺒﮑﻪ ﻣﯽ ﺷﻮد ،ﺣﻀـﻮر ﯾـﻮن ﻟﯿﺘـﯿﻢ در اﻟﮑﺘﺮوﻟﯿـﺖ ﺑﺎﻋـﺚ
اﻓﺰاﯾﺶ ﺷﺪﯾﺪ ﻫﺪاﯾﺖ اﻟﮑﺘﺮﯾﮑﯽ ﻣﺤﻠﻮل ﺷﺪه و در ﻧﺘﯿﺠﻪ اﺛﺮ ﻣﺜﺐ ﺑﺮ ﭘﺎراﻣﺘﺮﻫﺎي ذﮐﺮ ﺷﺪه ﺧﻮاﻫﺪ داﺷـﺖ ﺑـﻪ ﮔﻮﻧـﻪ اي ﮐـﻪ
در ﻏﻠﻈﺖ  1 Mاز ﯾﻮن ﻟﯿﺘﯿﻢ ،اﺛﺮ اﻓﺰاﯾﺶ ﻫﺪاﯾﺖ ﻣﺤﻠﻮل ﺑﺮ اﺛﺮ ﻧﻘﺺ ﺷﺒﮑﻪ ﻏﺎﻟﺐ ﺷـﺪه و ﻣﻨﺠـﺮ ﺑـﻪ ﮐـﺎﻫﺶ ﭘﺘﺎﻧﺴـﯿﻞ ﭘﯿـﮏ
ﻫﺎي اﮐﺴﺎﯾﺶ و ﮐﺎﻫﺶ و ﻧﯿﺰ اﻓﺰاﯾﺶ ﻗﺎﺑﻞ ﺗﻮﺟﻪ در ارﺗﻔﺎع ﭘﯿﮏ ﻫﺎي ردوﮐﺲ دﯾﻮﮐﺴﯿﺪ ﺳﺮب ﻣﯽ ﺷﻮد.

واژه ﻫﺎي ﮐﻠﯿﺪي :ﯾﻮن ﻟﯿﺘﯿﻢ ،ﻧﺎﻧﻮذرات دﯾﻮﮐﺴﯿﺪ ﺳﺮب ،وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧﻪ اي
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Voltammetric determination of dopamine and uric acid using αcyclodextrine-multi walled carbon nanotube modified carbon
paste electrode
S.M. Ghoreishia, M . Behpoura, M.H. Motaghedifarda*
Department of Chemistry, Faculty of Science, University of Kashan, Kashan, IRAN
mhmf1359@yahoo.com Corresponding Author E-mail:

Abstract
In 0.2 M Britton-Rabinson buffer solution (pH 6.0) ,the carbon paste electrode modified with αcyclodextrine incorporated multi walled carbon nanotube (> 95%) exhibits a strong catalytic effect
toward the electro-chemical oxidation of dopamine (DA)and uric acid (UA) .the peak current
increases linearly with the concentration of DA in the two range of 5×10-7 - 1.4×10-5 And 2.2×10-5 1.6×10-4 and for UA in the range of 7×10-7 -2.2×10-5 . the detection limit for DA is 1.7×10-7 ML-1 and
for uric acid is 4.7×10-6.using square wave voltametry(SWV) for simultaneous measurement ,we
obtained two peaks for DA and UA in the same solution which the separation between the two peaks
is about 170 Mv . the recovery for Dopamine injection obtained 97%.
Keyword: Cyclodextrine;Dopamine;Uric acid; Square wave voltammetryα-
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Prepation of New Amperometric Sensor for Lactic Acid Using
Chitosan and Glutaraldehyde Dopped with Nile Blue
Reza E. Sabzi a,b , Parivash Ghanyarlou a, Khalil Farhadi a, Mahmoud Rezazad Bari c and
Farshad kherie
a:

Department of Chemistry, Faculty of Science, Urmia University, Urmia, Iran, b: Institute of
Biotechnology Chemistry, , Urmia University, Iran, c:Department of Food Science and Technology,
Faculty of Agriculture, University of Urmia, Iran.
rezasazbzi@yahoo.com
Abstract
Lactic acid is mainly composed of the l-form in mammals, which is produced from pyruvic acid under
anaerobic conditions it may also be produced by bacterial fermentation in the gastrointestinal tract. DLactic acid, found in human physiologic fluids, generally is produced from the metabolism of
carbohydrate by the action of D-lactate dehydrogenase in presence of intestinal bacteria. The increase
of concentration of blood lactate is a sensitive indicator of human medical disorders such as acidosis.
Otherwise, in foodstuffs lactic acid is also produced by bacterial fermentation [1]. Its quantitative
determination is of great relevance for monitoring metabolic states and possible disorders as well as
fermentation processes. Different techniques have been employed for determination of lactic acid
such as immobilization enzyme fluorescence capillary analysis (IE-FCA) [2], high-performance
immunoaffinity [3], biosensor [4] capillary electrophoresis [5] and etc. This paper describes a novel
electrochemical sensor which is very sensitive and could be a useful tool in determination of lactic
acid in different samples. This sensor has been used as an amperometric sensor for the detection of
lactic acid. The sensor was developed by dropping chitosan and glutaraldehyde solutions doped with
Nile Blue onto the surface of an anodized glassy carbon electrode. After drying the prepared sensor in
room temperature for 24 h the electrode used for amperometric determination of lactic acid. The
electrochemical characterization of this sensor using different electrochemical techniques exhibits
stable redox behavior. Electrochemical behavior of sensor studied using cyclic voltammetric,
chronoamperometric and hydrodynamic amperometric techniques. The experimental results showed
that lactic acid was electrooxidized on sensor. The sensor has shown stable response in long time. The
relative standard deviation for lactic acid (3 repetitions using the same electrode) is 0.109 and
detection limit was determined as 13.8 M.

Keywords: Lactic acid, Chitosan, Glutaraldehyde, Nile Blue
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Electrodeposition of polypyrrole–modified multiwalled carbon
nanotube composite film on glassy carbon electrode and its
application for determination of some species
Tahereh Rohani a, Amirkhosro Beheshtib
a

Department of Chemistry, Shahid Bahonar University of Kerman, Kerman, Iran
b
Department of chemistry , payam noor university,(P.N.U), Iran
E-mail address: th.rohani@gmail.com

Abstract
In this paper, the films of overoxidized polypyrrole (PPyox) directed modified multi-walled carbon
nanotubes (MWNTs) have been electrochemically coated onto glassy carbon electrode (GCE).
Electroactive monomer pyrrole was added into the solution containing surfactant and MWNTs. Then,
electropolymerization was proceeded at the surface of GCE, and a novel kind of conducting
polymer/carbon nanotubes (CNTs)composite film with the orientation of CNTs were obtained
correspondingly. Finally, this obtained polypyrrole (PPy)/MMWNTs film modified GCE was
oxidized at a potential of +1.8 V. It can be found that this proposed PPyox/MMWNTs composite film
modified GCE exhibited excellent electrocatalytic properties for some species and could be used as a
new sensor for practical applications. Compared with previous CNTs modified electrodes, MWNTs
were oriented towards the outside of modified layer by PPyox and surfactant, which made the film
easily conductive. Moreover, this proposed film modified electrode was more stable, selective and
applicable.
Keywords: Overoxidized polypyrrole; Modified Carbon nanotubes; Electrocatalytic oxidation
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Preparation of Iodide-selective polymeric membrane electrode
Ali Benvidi a, Mohammad Taghi Ghanbarzadeh b
a:

Department of Chemistry, Faculty of Science, yazd University, yazd, Iran b: Department of
Chemistry, Faculty of Science, yazd University, yazd, Iran

alibenvidi@yahoo.com

Abstract
A PVC membrane electrode based on bis(N-2-bromophenylsalicyldenaminato)copper(II) as ionophor
was prepared. The electrode tested by inorganic anions and showed a good selectivity for iodede
ion.This sensor showed Nerstian behaviour with a slope of a -57.8 mV per decade at 20C. The
proposed electrode exhibited a wide linear range from 4×10-5 to 1×10-1M with a detection limit of
5×10-6M. The electrode response was independent of pH in the range of 3.0 to 10.0 . The response
time is about 10-20 s and be used for at 2 months without considerable deterioration. The proposed
sensor was applied as an indicator electrode in potentiometric titration of I- with Ag+ ion, and to
determine the iodide in samples of water and a sample of mouthwash.

Keywords: Iodide-selective electrode, polymeric membrane, potentimetry
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Using of MWCNTs modified glassy carbon electrode for
adsorptive stripping voltammetric determination of ultratrace
levels of RDX explosive
Behzad Rezaei1,*, Sajjad Damiri1
1
Department of Chemistry, Isafahan University of Technology, Isfahan, 84156-83111 I.R. Iran
E-mail: rezaei@cc.iut.ac.ir

Abstract
Glassy carbon electrodes modified with multi-wall carbon nanotubes (MWCNTs) show extremely
useful for highly sensitive adsorptive stripping voltammetric measurements of the RDX high
explosive down to the sub-g/l level. Operational parameters have been optimized and the stripping
voltammetric performance has been studied using cyclic voltammetry and electrochemical impedance
spectroscopy. The adsorptive stripping response shows wide linear dynamic range, with a detection
limit of 0.2 nM and good precision of of <4% (RSD, n=8). This modified electrode can be properly
used for determination of RDX in the environmental samples with satisfactory results.
Keywords : Multiwalled carbon nanotube, RDX, Explosive, Adsorptive stripping voltammetry.
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ﺑﯿﻮﺳﻨﺴﻮر دوﭘﺎﻣﯿﻦ ﺑﺮاﺳﺎس ﭘﻠﯽ آﻧﯿﻠﯿﻦ دوﭘﻪ ﺷﺪه ﺑﺎ ﻧﺎﻧﻮﻟﻮﻟﻪ ﻫﺎي ﮐﺮﺑﻦ )(MWCNT
ﭼﻨﺪدﯾﻮاره
رﺿﺎ اﻣﺎﻣﻌﻠﯽ ﺳﺒﺰي  ، 1ﮐﺎﻣﺮان رﺿﺎﭘﻮر
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1ﮔﺮوه ﺷﯿﻤﯽ ،داﻧﺸﮑﺪه ﻋﻠﻮم ،ﮔﺮوه ﺷﯿﻤﯽ ،داﻧﺸﮕﺎه اروﻣﯿﻪ ،اروﻣﯿﻪ
 2ﭘﮋوﻫﺸﮑﺪه زﯾﺴﺖ ﻓﻨﺎوري ،داﻧﺸﮕﺎه اروﻣﯿﻪ ،اروﻣﯿﻪ
rezasabzi@yahoo.com

ﭼﮑﯿﺪه
ﭘﻠﯽ آﻧﯿﻠﯿﻦ ) ، (PANiﺑﻌﻨﻮان ﯾﮑﯽ از ﻣﻬﻤﺘﺮﯾﻦ ﭘﻠﯿﻤﺮ ﻫﺎي ﻫﺎدي در ﺳﺎﻟﻬﺎي اﺧﯿﺮ ﺑﺸﺪت ﻣﻮرد ﻣﻄﺎﻟﻌﻪ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ.
از ﮐﺎرﺑﺮد ﻫﺎي ﺑﺴﯿﺎر ﻣﻬﻢ آن ﻣﯽ ﺗﻮان در زﯾﺴﺖ ﺣﺴﮕﺮﻫﺎ  ،ﻣﻮاد اﻟﮑﺘﺮوﮐﺮوﻣﯿﮏ  ،اﺑﺰارﻫﺎي ﻓﻮﺗﻮوﻟﺘﺎﯾﯽ  ،ﺑﺎﺗﺮي ﻫﺎي
ﻗﺎﺑﻞ ﺷﺎرژ و ﻏﯿﺮه اﺷﺎره ﻧﻤﻮد .ﻋﻤﻮﻣﺎٌ روش ﻫﺎي اﻟﮑﺘﺮوﭘﻠﯿﻤﺮﯾﺰاﺳﯿﻮن و ﭘﻠﯿﻤﺮﯾﺰاﺳﯿﻮن ﺷﯿﻤﯿﺎﯾﯽ ﺑﺮاي ﺗﻬﯿﻪ ﻓﯿﻠﻢ ﻫﺎي
 PANiاﺳﺘﻔﺎده ﻣﯽ ﺷﻮد .در اﯾﻦ ﮐﺎر ﺗﺤﻘﯿﻘﺎﺗﯽ  PANiدوﭘﻪ ﺷﺪه ﺑﺎ ﻧﺎﻧﻮﻟﻮﻟﻪ ﻫﺎي ﮐﺮﺑﻦ ﭼﻨﺪ دﯾﻮاره )(MWCNT
ﺑﺮوش اﮐﺴﯿﺪاﺳﯿﻮن ﺷﯿﻤﯿﺎﯾﯽ ﺑﺎ اﺳﺘﻔﺎده از  HClﺑﻌﻨﻮان دوﭘﻪ ﮐﻨﻨﺪه ،ﺗﻬﯿﻪ ﺷﺪ .ﺳﺎﺧﺘﺎر ﻻﯾﻪ ﺗﻬﯿﻪ ﺷﺪه ﺑﺎ اﺳﺘﻔﺎده از
ﻣﯿﮑﺮوﺳﮑﻮپ اﻟﮑﺘﺮوﻧﯽ ﭘﻮﯾﺸﯽ ) (SEMﻣﻄﺎﻟﻌﻪ ﺷﺪ ﻧﺘﺎﯾﺞ ﻧﺸﺎن دادﮐﻪ ﻧﺎﻧﻮ ﺗﺮﮐﯿﺐ  PANi – MWNTﺑﻌﻨﻮان
زﯾﺴﺖ ﺣﺴﮕﺮﻗﺎﺑﻞ اﺳﺘﻔﺎده ﺑﻮده و ﺑﺎ ﻣﻄﺎﻟﻌﺎت  FTIRﻣﺸﺨﺺ ﺷﺪﮐﻪ ﻧﺎﻧﻮذرات  PANiﺣﺎوي ﮔﺮوﻫﻬﺎي ﻋﺎﻣﻠﯽ
ﮐﺮﺑﻮﮐﺴﯿﻠﯿﮏ اﺳﯿﺪ در اﻧﺘﻬﺎ و روي دﯾﻮاره ﺟﺎﻧﺒﯽ  MWCNTﺗﺸﮑﯿﻞ ﺷﺪه اﻧﺪ .زﯾﺴﺖ ﺣﺴﮕﺮ PANi – MWNT
ﺑﺮاي ﺗﻌﯿﯿﻦ رﻓﺘﺎر دوﭘﺎﻣﯿﻦ ﺑﻌﻨﻮان ﺗﺮﮐﯿﺐ اﻟﮑﺘﺮوﻓﻌﺎل و داروي ﻫﻮرﻣﻮﻧﯽ اﻋﺼﺎب اﺳﺘﻔﺎده ﺷﺪ .ﺗﺎﺛﯿﺮ ﺳﺮﻋﺖ روﺑﺶ ﻫﺎي
ﻣﺨﺘﻠﻒ ﺑﺮ روي رﻓﺘﺎر زﯾﺴﺖ ﺣﺴﮕﺮ ﻣﻄﺎﻟﻌﻪ ﺷﺪ و ﺿﺮﯾﺐ اﻧﺘﻘﺎل ) (αو ﺛﺎﺑﺖ ﺳﺮﻋﺖ اﻧﺘﻘﺎل ﺑﺎر ) (Ksﻣﺤﺎﺳﺒﻪ ﺷﺪ.
ﺳﯿﻨﯿﺘﯿﮏ واﮐﻨﺶ ﮐﺎﺗﺎﻟﯿﺰوري ﺑﺎ اﺳﺘﻔﺎده از ﺗﮑﻨﯿﮏ ﮐﺮوﻧﻮآﻣﭙﺮوﻣﺘﺮي ﻣﻄﺎﻟﻌﻪ ﺷﺪ .ﻣﯿﺎﻧﮕﯿﻦ ﻣﻘﺪار ﺿﺮﯾﺐ اﻧﺘﺸﺎر) (Dو
ﺛﺎﺑﺖ ﺳﺮﻋﺖ واﮐﻨﺶ ﺷﯿﻤﯿﺎﯾﯽ ) (Kﺑﺮاي دوﭘﺎﻣﯿﻦ ﺑﺎ اﺳﺘﻔﺎده از ﺗﮑﻨﯿﮏ ﮐﺮوﻧﻮآﻣﭙﺮوﻣﺘﺮي ارزﯾﺎﺑﯽ ﺷﺪ.
واژهﻫﺎي ﮐﻠﯿﺪي :زﯾﺴﺖ ﺣﺴﮕﺮ ،ﭘﻠﯽ آﻧﯿﻠﯿﻦ ،دوﭘﺎﻣﯿﻦSEM ,FTIR ،
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Determination of vitamin C at a new derivative of hydroquinoneTiO2 nanoparticles modified carbon paste electrode
Mohammad Ali Sheikh Mohseni a, Mohammad Mazloum-Ardakani*a, Hadi Beitollahi a,
Hossein Naeimi b, Nima Taghaviniac
a:
Department of Chemistry, Yazd University,Yazd, Iran
b:
Department of Chemistry, Faculty of Science, University of Kashan, Kashan, Iran
c:
Physics Department, Sharif University of Technology, Tehran, Iran

E-mail: mazloum@yazduni.ac.ir
Abstract
Ascorbic acid (AA) or vitamin C is present in many biological systems and in multivitamin
preparations, which are commonly used to supplement inadequate dietary intake. AA has been used
for prevention and treatment of common colds, mental illness, cancer and in some clinical
manifestations of HIV infections. In addition, it is widely used in foods as an antioxidant for the
stabilization of color and aroma, with subsequent extension of the storage time of the products.
Therefore it is essential to develop simple and rapid methods for its determination in routine analysis.
Titanium dioxide (TiO2) is a versatile material with a wide range of uses, from pigments to
photocatalysts and dimensionally stable electrode applications. Recently, there has been considerable
interest in using TiO2 nanoparticles as film-forming materials because they have high surface area,
optical transparency, desirable biocompatibility, and relatively good conductivity. Various TiO2 films
have also been used to immobilize proteins or enzymes on electrode surfaces, for mechanistic studies
of proteins or fabrication of electrochemical biosensors.
In this paper, the preparation and suitability of a new derivative of hydroquinone-TiO2 nanoparticles
modified carbon paste electrode was described as an electrocatalyst in the electrocatalysis and
determination of ascorbic acid in an aqueous buffer solution. Cyclic voltammetry (CV), differential
pulse voltammetry (DPV) and chronoamperometry (CHA) was used and some parameters such as the
diffusion coefficient of AA (D), electron transfer coefficient (α) and heterogeneous rate constant (kh)
were determined.
Keywords: Vitamin C, TiO2 nanoparticle, Modified carbon paste electrode, lectrocatalysis
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اﻧﺪازه ﮔﯿﺮي روي در ﻧﻤﻮﻧﻪ ﻫﺎي ﻏﺬاﯾﯽ و داروﯾﯽ ﺑﺎ روش وﻟﺘﺎﻣﺘﺮي ﻋﺎري ﺳﺎزي ﺟﺬﺑﯽ
ﺷﻬﺮﯾﺎر ﻋﺒﺎﺳﯽ ،1ﻋﺒﺎس ﻓﺮﻣﺎﻧﯽ
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اﯾﻼم  ،داﻧﺸﮕﺎه اﯾﻼم ،داﻧﺸﮑﺪه ﻋﻠﻮم ﭘﺎﯾﻪ ،ﮔﺮوه ﺷﯿﻤﯽ
Sh_abbasi@mail.ilam.ac.ir

ﭼﮑﯿﺪه
روي در ﮔﺬﺷﺘﻪ از ﻧﻈﺮ ﺳﻤﯿﺖ و ﻫﻤﭽﻨﯿﻦ اﺛﺮ آن ﺑﺮ روي ﺳﻼﻣﺘﯽ ﺑﺸﺮ ﻣﻮرد آزﻣﺎﯾﺶ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳـﺖ .در ﺣﺎﻟﯿﮑـﻪ ﻣﻘـﺎدﯾﺮ
ﮐﻢ روي ﺑﺮاي ﻓﺮاﯾﻨﺪ ﻫﺎي ﻓﯿﺰﯾﻮﻟﻮزﯾﮑﯽ ﺑﺪن ﺿﺮوري اﺳﺖ ،ﻣﻘﺎدﯾﺮ اﺿﺎﻓﯽ آن ﺑﺮاي ﺳﻼﻣﺘﯽ ﺑﺸﺮ ﺗﻬﺪﯾﺪي ﺟﺪي ﻣﺤﺴـﻮب
ﻣﯽ ﺷﻮد .ﺑﯿﺸﺘﺮﯾﻦ ﻣﻘﺪار ﻣﺠﺎزﻣﺼﺮف روزاﻧﻪ روي ﯾﮏ ﻣﯿﻠﯽ ﮔﺮم ﺑﺮ ﮐﯿﻠﻮﮔﺮم وزن ﺑﺪن ﻣﯽ ﺑﺎﺷﺪ .ﺑﻨﺎﺑﺮاﯾﻦ اﻧﺪازه ﮔﯿـﺮي و
ﮐﻨﺘﺮل روي در ﻧﻤﻮﻧﻪ ﻫﺎي ﻏﺬاﯾﯽ و داروﯾﯽ اﻣﺮي ﻣﻬﻢ ﺑﻪ ﺷﻤﺎر ﻣﯿﺮود .در اﯾﻦ ﻃﺮح از روش وﻟﺘﺎﻣﺘﺮي ﻋﺎري ﺳﺎزي ﮐﺎﺗﺪي
ﺟﺬﺑﯽ ﺑﺎ اﺳﺘﻔﺎده از اﻟﮑﺘﺮود ﻗﻄﺮه ﺟﯿﻮه ﺑﺮاي اﻧﺪازه ﮔﯿﺮي ﻓﻠﺰ روي در ﻧﻤﻮﻧﻪ ﻫﺎي ﻏﺬاﯾﯽ و داروﯾﯽ اﺳﺘﻔﺎده ﺷﺪ .اﯾـﻦ روش
ﺑﺮ ﭘﺎﯾﻪ ﺟﺬب ﻓﻠﺰ روي در ﺳﻄﺢ اﻟﮑﺘﺮود ﻗﻄﺮه ﺟﯿﻮه ﺑﺎ اﺳﺘﻔﺎده از ﻣﻌﺮف ﮐﺎﭘﻔﺮون ﺑﻌﻨﻮان ﻣﻌﺮف ﺗﺸـﮑﯿﻞ دﻫﻨـﺪه ﮐﻤـﭙﻠﮑﺲ
ﻣﯽ ﺑﺎﺷﺪ .وﻟﺘﺎﻣﺘﻮﮔﺮاﻣﻬﺎي ﻋﺎري ﺳﺎزي ﭘﺎﻟﺴﯽ ﺗﻔﺎﺿﻠﯽ در ﻧﻮاﺣﯽ ﺑﺎ ﭘﺘﺎﻧﺴﯿﻞ ﻣﻨﻔﯽ ﺛﺒﺖ ﺷﺪﻧﺪ .ﻧﺘﺎﯾﺞ ﺑﺪﺳﺖ آﻣـﺪه ﻧﺸـﺎن داد
ﮐﻪ راﺑﻄﻪ ﺑﯿﻦ ﺟﺮﯾﺎن ﭘﯿﮏ در ﺑﺮاﺑﺮ ﻏﻠﻈﺖ ﺑﯿﻦ  320- 0/15ﻧﺎﻧﻮﮔﺮم ﺑﺮ ﻣﯿﻠـﯽ ﻟﯿﺘـﺮ ﺧﻄـﯽ ﺑـﻮد .ﺣـﺪ ﺗﺸـﺨﯿﺺ روش 0/059
ﺑﻮد.اﻧﺤﺮاف اﺳﺘﺎﻧﺪارد ﻧﺴﺒﯽ در ﻏﻠﻈﺖ  50ﻧﺎﻧﻮﮔﺮم ﺑﺮ ﻣﯿﻠﯽ ﻟﯿﺘﺮ  1/8%ﺑـﻮد .در اداﻣـﻪ ﺑـﺮاي ﺑﺪﺳـﺖ آوردن ﻏﻠﻈـﺖ روي در
ﻧﻤﻮﻧﻪ ﻫﺎي ﺣﻘﯿﻘﯽ از روش اﻓﺰاﯾﺶ اﺳﺘﺎﻧﺪارد اﺳﺘﻔﺎده ﺷﺪ.

واژه ﻫﺎي ﮐﻠﯿﺪي :وﻟﺘﺎﻣﺘﺮي ﻋﺎري ﺳﺎزي ﮐﺎﺗﺪي ﺟﺬﺑﯽ ،ﻓﻠﺰ روي ،ﻧﻤﻮﻧﻪ ﻫﺎي ﻏﺬاﯾﯽ و داروﯾﯽ

 -1ﻋﻀﻮ ﻫﯿﺌﺖ ﻋﻠﻤﯽ داﻧﺸﮕﺎه اﯾﻼم

 -2داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ ﺷﯿﻤﯽ ﺗﺠﺰﯾﻪ
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Determination of ultratrace amount of enrofloxacin by adsorptive
cathodic stripping voltammetry using copper(II) as an
intermediate
Ali A. Ensafi*, T. Khayamian, and M. Taei
Department of Chemistry, Isfahan University of Technology, Isfahan 84156-83111, Iran

*Corresponding author; E-mail: ensafi@cc.iut.ac.ir .

Abstract
In this work, a simple and sensitive electroanalytical method was developed for the determination of
enrofloxacin (ENRO) by adsorptive cathodic stripping voltammetry (ADSV) using Cu(II) as a
suitable probe. The complex of copper (II) with ENRO was accumulated at the surface of a hanging
mercury drop electrode at −0.10V for 40 s. Then, the preconcentrated complex was reduced and the
peak current was measured using square wave voltammetry (SWV). The optimization of experimental
variables was conducted by experimental design and support vector machine (SVM) modeling. The
model was used to find optimized values for the factors such as pH, Cu(II) concentration and
accumulation potential. Under the optimized conditions, the peak current at −0.30V is proportional to
the concentration of ENRO over the range of 10.0–80.0 nmol L−1 with a detection limit of 0.33 nmol
L−1. The influence of potential interfering substances on the determination of ENRO was examined.
The method was successfully applied to determination of ENRO in plasma and pharmaceutical
samples.
Keywords: Enrofloxacin, Support vector machine, Copper(II), Adsorptive cathodic voltammetry
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ﺗﻌﯿﯿﻦ وﻟﺘﺎﻣﺘﺮي ﺟﺬﺑﯽ ﻋﺎري ﺳﺎزي ﻣﻘﺎدﯾﺮ ﺑﺴﯿﺎر ﻧﺎﭼﯿﺰ اﻧﺮو ﻓﻠﻮﮐﺴﺎﺳﯿﻦ ﺑﺎاﺳﺘﻔﺎده از ﻣﺲ)(IIﺑﻪ
ﻋﻨﻮان ﺣﺪواﺳﻂ
ﻋﻠﯽ اﺻﻐﺮ اﻧﺼﺎﻓﯽ ،1ﺗﻘﯽ ﺧﯿﺎﻣﯿﺎن ، 2ﻣﻌﺼﻮﻣﻪ ﻃﺎﯾﯽ

3

داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ اﺻﻔﻬﺎن ensafi@cc.iut.ac.ir

ﭼﮑﯿﺪه
ﯾﮏ روش وﻟﺘﺎﻣﺘﺮي ﮐﺎﺗﺪي ﺟﺬﺑﯽ ﻋﺎري ﺳﺎزي ﺣﺴﺎس و ﮔﺰﯾﻨﺶ ﭘﺬﯾﺮ ﺑﺮاي ﺗﻌﯿﯿﻦ ﻣﻘﺎدﯾﺮ ﺑﺴﯿﺎر ﻧﺎﭼﯿﺰ

اﻧﺮو

ﻓﻠﻮﮐﺴﺎﺳﯿﻦ ﺑﺮ ﺳﻄﺢ اﻟﮑﺘﺮود ﺟﯿﻮه ﻗﻄﺮه آوﯾﺰان ﺑﺎ اﺳﺘﻔﺎده از ﻣﺲ) (IIاراﺋﻪ و ﺗﻮﺳﻌﻪ داده ﺷﺪه اﺳﺖ.ﮐﻤﭙﻠﮑﺲ ﻣﺲ) (IIﺑﺎ
اﯾﻦ دارو در ﭘﺘﺎﻧﺴﯿﻞ  -0/1وﻟﺖ ﺑﻪ ﻣﺪت  40ﺛﺎﻧﯿﻪ ﺑﺮ ﺳﻄﺢ اﻟﮑﺘﺮود ﻗﻄﺮه ﺟﯿﻮه آوﯾﺰان ﺗﻐﻠﯿﻆ ﺷﺪ .ﺳﭙﺲ ﭘﯿﮏ ﻧﺎﺷﯽ از
ﮐﺎﻫﺶ ﮐﻤﭙﻠﮑﺲ ﺗﻐﻠﯿﻆ ﺷﺪه ﺑﺎ ﺗﮑﻨﯿﮏ وﻟﺘﺎﻣﺘﺮي ﻣﻮج ﻣﺮﺑﻌﯽ ﺗﻌﯿﯿﻦ ﺷﺪ .ﭘﺎراﻣﺘﺮﻫﺎي ﻣﻮﺛﺮ ﺑﺮآزﻣﺎﯾﺶ از ﻗﺒﯿﻞ ﻏﻠﻈﺖ
ﻣﺲ) . pH ، (IIﭘﺘﺎﻧﺴﯿﻞ ﺟﺎﯾﮕﺮي ﺑﺎ اﺳﺘﻔﺎده از ﺑﺮدارﻫﺎي ﻧﮕﻪ دارﻧﺪه ﻣﺎﺷﯿﻦ ﺑﻬﯿﻨﻪ ﺷﺪ.ﺗﺤﺖ ﺷﺮاﯾﻂ ﺑﻬﯿﻨﻪ ،ﭘﯿﮏ اﺣﯿﺎي اﯾﻦ
ﮐﻤﭙﻠﮑﺲ در  -0/3ﻣﺘﻨﺎﺳﺐ ﺑﺎ ﻏﻠﻈﺖ اﻧﺮو ﻓﻠﻮﮐﺴﺎﺳﯿﻦ در ﻣﺤﺪوده  10/0 -80/0ﻧﺎﻧﻮﻣﻮﻻراﺳﺖ از ﻃﺮﻓﯽ

ﺣﺪ ﺗﺸﺨﯿﺺ

روش  0/33ﻧﺎﻧﻮﻣﻮﻻر ﺑﺪﺳﺖ آﻣﺪ .روش ﭘﯿﺸﻨﻬﺎد ﺷﺪه ﺑﺮاي ﺗﻌﯿﯿﻦ اﻧﺮو ﻓﻠﻮﮐﺴﺎﺳﯿﻦ در ﺳﺮم ﺧﻮن و داروﻫﺎ ﺑﺎ ﻧﺘﺎﯾﺞ رﺿﺎﯾﺖ
ﺑﺨﺶ ﺑﮑﺎر ﮔﺮﻓﺘﻪ ﺷﺪه اﺳﺖ.

واژهﻫﺎي ﮐﻠﯿﺪي :وﻟﺘﺎﻣﺘﺮي ﮐﺎﺗﺪي ﺟﺬﺑﯽ ﻋﺎري ﺳﺎزي  ،اﻧﺮو ﻓﻠﻮﮐﺴﺎﺳﯿﻦ ،اﻟﮑﺘﺮود ﺟﯿﻮه ﻗﻄﺮه آوﯾﺰان ،ﺑﺮدارﻫﺎي ﻧﮕﻪ
دارﻧﺪه ﻣﺎﺷﯿﻦ.

 -1ﭘﺮوﻓﺴﻮر ﻋﻠﯽ اﺻﻐﺮ اﻧﺼﺎﻓﯽ

 -2د ﮐﺘﺮ ﺗﻘﯽ ﺧﯿﺎﻣﯿﺎن

 - 3ﻣﻌﺼﻮﻣﻪ ﻃﺎﯾﯽ داﻧﺸﺠﻮي دﮐﺘﺮي
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Electrocatalytic determination of isoprenaline on a MWCNTsCoHCF nanocomposite electrode
Behzad Rezaei*,1, Sajjad Damiri1
1

Department of Chemistry, Isafahan University of Technology, Isfahan, 84156-83111 I.R. Iran
E-mail: rezaei@cc.iut.ac.ir

Abstract
The electroanalytical determination of isoprenaline on a multiwalled carbon nanotubes (MWCNTs)Cobalt hexacyanoferrate (CoHCF) nanoparticles paste electrode was studied by cyclic voltammetry
and electrochemical impedance spectroscopy (EIS). CoHCF nanoparticles were chemically deposited
on the MWCNTs and the resulted nanocomposite was characterized by FT-IR, scanning electron
microscopy (SEM), atomic absorption spectroscopy, and electrochemical methods. This new electrode
exhibits greatly improved stability and enhanced electrocatalytic activity toward the oxidation of
isoprenaline owing to the synergetic effects between CoHCF and MWCNT nanoparticles. Under the
optimized condition, this electrochemical sensor shows very good detection limit of 0.2 M with a
precision of lower than 3% (RSD, n=8). The proposed procedure was successfully applied for the
determination of isoprenaline in the pharmaceutical and biological samples.

Keywords : Multiwalled carbon nanotube, Cobalt hexacyanoferrate nanoparticles, Isoprenaline.
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اﻧﺪازه ﮔﯿﺮي روي در ﻧﻤﻮﻧﻪ ﻫﺎي ﻏﺬاﯾﯽ و داروﯾﯽ ﺑﺎ روش وﻟﺘﺎﻣﺘﺮي ﻋﺎري ﺳﺎزي ﺟﺬﺑﯽ
ﺷﻬﺮﯾﺎر ﻋﺒﺎﺳﯽ ،1ﻋﺒﺎس ﻓﺮﻣﺎﻧﯽ

2

اﯾﻼم  ،داﻧﺸﮕﺎه اﯾﻼم ،داﻧﺸﮑﺪه ﻋﻠﻮم ﭘﺎﯾﻪ ،ﮔﺮوه ﺷﯿﻤﯽ
Sh_abbasi@mail.ilam.ac.ir

ﭼﮑﯿﺪه
روي در ﮔﺬﺷﺘﻪ از ﻧﻈﺮ ﺳﻤﯿﺖ و ﻫﻤﭽﻨﯿﻦ اﺛﺮ آن ﺑﺮ روي ﺳﻼﻣﺘﯽ ﺑﺸﺮ ﻣﻮرد آزﻣﺎﯾﺶ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳـﺖ .در ﺣﺎﻟﯿﮑـﻪ ﻣﻘـﺎدﯾﺮ
ﮐﻢ روي ﺑﺮاي ﻓﺮاﯾﻨﺪ ﻫﺎي ﻓﯿﺰﯾﻮﻟﻮزﯾﮑﯽ ﺑﺪن ﺿﺮوري اﺳﺖ ،ﻣﻘﺎدﯾﺮ اﺿﺎﻓﯽ آن ﺑﺮاي ﺳﻼﻣﺘﯽ ﺑﺸﺮ ﺗﻬﺪﯾﺪي ﺟﺪي ﻣﺤﺴـﻮب
ﻣﯽ ﺷﻮد .ﺑﯿﺸﺘﺮﯾﻦ ﻣﻘﺪار ﻣﺠﺎزﻣﺼﺮف روزاﻧﻪ روي ﯾﮏ ﻣﯿﻠﯽ ﮔﺮم ﺑﺮ ﮐﯿﻠﻮﮔﺮم وزن ﺑﺪن ﻣﯽ ﺑﺎﺷﺪ .ﺑﻨﺎﺑﺮاﯾﻦ اﻧﺪازه ﮔﯿـﺮي و
ﮐﻨﺘﺮل روي در ﻧﻤﻮﻧﻪ ﻫﺎي ﻏﺬاﯾﯽ و داروﯾﯽ اﻣﺮي ﻣﻬﻢ ﺑﻪ ﺷﻤﺎر ﻣﯿﺮود .در اﯾﻦ ﻃﺮح از روش وﻟﺘﺎﻣﺘﺮي ﻋﺎري ﺳﺎزي ﮐﺎﺗﺪي
ﺟﺬﺑﯽ ﺑﺎ اﺳﺘﻔﺎده از اﻟﮑﺘﺮود ﻗﻄﺮه ﺟﯿﻮه ﺑﺮاي اﻧﺪازه ﮔﯿﺮي ﻓﻠﺰ روي در ﻧﻤﻮﻧﻪ ﻫﺎي ﻏﺬاﯾﯽ و داروﯾﯽ اﺳﺘﻔﺎده ﺷﺪ .اﯾـﻦ روش
ﺑﺮ ﭘﺎﯾﻪ ﺟﺬب ﻓﻠﺰ روي در ﺳﻄﺢ اﻟﮑﺘﺮود ﻗﻄﺮه ﺟﯿﻮه ﺑﺎ اﺳﺘﻔﺎده از ﻣﻌﺮف ﮐﺎﭘﻔﺮون ﺑﻌﻨﻮان ﻣﻌﺮف ﺗﺸـﮑﯿﻞ دﻫﻨـﺪه ﮐﻤـﭙﻠﮑﺲ
ﻣﯽ ﺑﺎﺷﺪ .وﻟﺘﺎﻣﺘﻮﮔﺮاﻣﻬﺎي ﻋﺎري ﺳﺎزي ﭘﺎﻟﺴﯽ ﺗﻔﺎﺿﻠﯽ در ﻧﻮاﺣﯽ ﺑﺎ ﭘﺘﺎﻧﺴﯿﻞ ﻣﻨﻔﯽ ﺛﺒﺖ ﺷﺪﻧﺪ .ﻧﺘﺎﯾﺞ ﺑﺪﺳﺖ آﻣـﺪه ﻧﺸـﺎن داد
ﮐﻪ راﺑﻄﻪ ﺑﯿﻦ ﺟﺮﯾﺎن ﭘﯿﮏ در ﺑﺮاﺑﺮ ﻏﻠﻈﺖ ﺑﯿﻦ  320- 0/15ﻧﺎﻧﻮﮔﺮم ﺑﺮ ﻣﯿﻠـﯽ ﻟﯿﺘـﺮ ﺧﻄـﯽ ﺑـﻮد .ﺣـﺪ ﺗﺸـﺨﯿﺺ روش 0/059
ﺑﻮد.اﻧﺤﺮاف اﺳﺘﺎﻧﺪارد ﻧﺴﺒﯽ در ﻏﻠﻈﺖ  50ﻧﺎﻧﻮﮔﺮم ﺑﺮ ﻣﯿﻠﯽ ﻟﯿﺘﺮ  1/8%ﺑـﻮد .در اداﻣـﻪ ﺑـﺮاي ﺑﺪﺳـﺖ آوردن ﻏﻠﻈـﺖ روي در
ﻧﻤﻮﻧﻪ ﻫﺎي ﺣﻘﯿﻘﯽ از روش اﻓﺰاﯾﺶ اﺳﺘﺎﻧﺪارد اﺳﺘﻔﺎده ﺷﺪ.

واژه ﻫﺎي ﮐﻠﯿﺪي :وﻟﺘﺎﻣﺘﺮي ﻋﺎري ﺳﺎزي ﮐﺎﺗﺪي ﺟﺬﺑﯽ ،ﻓﻠﺰ روي ،ﻧﻤﻮﻧﻪ ﻫﺎي ﻏﺬاﯾﯽ و داروﯾﯽ

 -1ﻋﻀﻮ ﻫﯿﺌﺖ ﻋﻠﻤﯽ داﻧﺸﮕﺎه اﯾﻼم

 -2داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ ﺷﯿﻤﯽ ﺗﺠﺰﯾﻪ
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Electrocatalytic oxidation and simultaneous determination of uric
acid and ascorbic acid at glassy carbon electrode modified with
iron(III) complex adsorbed on multi-walled carbon nanotubes
Tahereh Rohani a, Mohammad Ali Taher b
a, b:

Department of Chemistry, Faculty of Science, Shahid Bahonar University, Kerman, Iran

Corresponding Author E-mail: th.rohani@gmail.com

Abstract
This article reports the highly selective and sensitive uric acid quantification in the presence
of ascorbic acid using glassy carbon electrodes (GCEs) modified with iron (III) 5-Br PADAP
complex adsorbed on multi-walled carbon nanotubes. The electrocatalytic activity of modified
MWCNT deposited on GCEs has allowed an important decrease in the overvoltages for ascorbic acid
oxidation (440 mV), making possible the clear definition of the oxidation processes of ascorbic acid
and uric acid. The differential pulse voltammetry was applied for determination ascorbic acid and uric
acid. For uric acid, A linear response range from 5µmol L−1 to 5 mmolL−1 was obtained. The
sensitivities were, (9.8±0.2)×104 µAM−1 (r = 0.994) and (10.7±0.2)×104 µAM−1 (r = 0.994) in the
presence and absence of 1.0 mM ascorbic acid, respectively. The sensor was successfully used for the
quantification of uric acid in serum samples.

Keywords: Carbon nanotubes; Uric acid; Ascorbic acid; Electrocatalytic oxidation
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Determination of Hydrogen Peroxide Using Poly (M-Toluidine)Nickel Modified Carbon Paste lectrode
Reza Ojani *, Jahan-Bakhsh Raoof, Roghaieh Babazadeh
Electroanalytical Chemistry Research Laboratory, Department of Analytical Chemistry, Faculty of Chemistry, Mazandaran

University, abolsar, Iran.
"Corresponding Author E-mail address: fer-o@umz.ac.ir

Abstract:

Highly sensitive and selective determination of H202 is greatly practical importance in chemical, biological,
clinical, environmental and many other fields. Many methods such as spectrophotometry, fluorimetry,
fluorescence, chemiluminescence and electrochemical methods have been developed for this purpose.
Electrochemical methods have been proved to be an inexpensive and effective way for hydrogen peroxide
determination. However, the major limitation of these techniues is the high operating potential reuired for
detecting H202. One of the possibilities how to overcome above problems is the use of mediators.
Different electron transfer mediators such as, cobalt phthalocyanine, platinum, vanadium doped zirconias,
Prussian blue, nickel oxide, nickel schiff base complex and copper complex have been used for
determination of hydrogen peroxide. Electrochemical polymerization offers the advantages of reproducible
deposition in terms of film thickness and loading, allowing the immobilization procedure of a nickel -based
electrocatalyst very simple and reliable. In the present work, the poly (M-toluidine) film was prepared by
using the repeated potential cycling techniue in an acidic solution at the surface of carbon paste electrode.
Then transition metal ions of Ni (II) were incorporated to the polymer by immersion of the modified
electrode in a 0.2 M NiS04. The electrocatalytic ability of Ni(ll)/poly (M-oluidine)/modified carbon paste
electrode (Ni/PMT/MCPE) was demonstrated electrocatalytic oxidation of hydrogen peroxide with cyclic
voltammetric and chronoamperometric methodes in the alkaline solution. The effects of scan rate and
hydrogen peroxide concentration on the anodic peak height of hydrogen peroxide oxidation were also
investigated. The catalytic oxidation peak current showed two linear ranges (8X10"6 to 1 X10"4 and 1 xiO"4 to
2X10"2 M) with different slopes dependent on the hydrogen peroxide concentration and the detection limit (3a)
were 6.5x10"6 and 2.2x10"5 M respectively. The catalytic reaction rate constant, (kh), was calculated 5.5X10+2
M"V1 by the data of chronoamperometry. The modified electrode was used successfully in real sample analysis.

Keywords: Electrocatalytic oxidation, hydrogen peroxide, Ni/PMT/MCPE.
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Electrocatalytic Oxidation of L-Glutathione (GSH) by
Ferrocyanide at the Surface of Carbon Paste Electrode
Reza Ojani*, Jahan Bakhsh Raoof, Safoora Rafipour
Electroanalytical Chemistry Research Laboratory, Faculty of Chemistry, Mazandaran University,
Babolsar,
Iran Corresponding author: fer-o®umz.ac.ir

Abstract
Reduced glutathione (GSH) (Y-L-glutamyl-L-cycteinyl-glycine), is the major non-protein thiol in
living cells, with cellular concentrations ranging from 0.5 to 10 mM. This tripeptide containing a
sulfurhydryl group plays important biological functions in the organism, including protein and DNA
synthesis, enzyme activity, metabolism and cell protection.The electrocatalytic oxidation of Lglutathione (GSH) has been studied by ferrocyanide at the surface of carbon paste electrode (CPE).
Cyclic voltammetry and chronoamperometry techniques were used to investigate the suitability of
ferrocyanide as a mediator for the electrocatalytic oxidation of L- glutathione in aqueous solution with
various pH. Results showed that pH 7.00 is the most suitable for this purpose. In the optimum pH, the
electrocatalytic ability about 425 mV can be seen and the rate constant (k) for L-glutathione coupled
catalytically to ferrocyanide was calculated 2.3 x 103 M"1 s\ Also, an electron transfer coefficient (a)
for ferrocyanide in the presence of glutathione was determined 0.470 using various electrochemical
approaches such as Tafel plot. The catalytic oxidation peak current was linearly dependent on the Lglutathione concentration and a linear calibration curve was obtained in the ranges of 6.1 X10"5 "
1.0X10"3 M of L-glutathione with cyclic voltammetry method. The detection limit (3a) was determined
as 5.5 xi0"5.

Keyword: Glutathione; Ferrocyanide; Carbon paste electrode

(Posters) ﭘﻮﺳﺘﺮﻫﺎ

۵٣

Conversion & Storage of Electrochemical Energy
ﺗﺒﺪﯾﻞ و ذﺧﯿﺮه اﻧﺮژي اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ

Dispersion of Pt nanoparticles onto the Vulcan XC-72 using
different solvents for development of PEM fuel cell
A.Heydaria , H.Gharibia, M.Zhianib, S.M.Gharighorana
Faculty of Basic Science,Department of chemistry, Tarbiat Modares University,
Tehran,Iran b:faculty of chemistry, Isfahan University of Technology, isfahan, iran
Ahmad.heydari1@gmail.com
a:

Abstract
A novel method with ethylenediaminetetraacetic acid disodium salt (EDTA-2Na) as a
stabilizing agent was developed to prepare highly dispersed Pt nanoparticles on carbon
(vulcan xc-72) in different solvents to use as proton exchange membrane (PEM) fuel cell
catalysts. These nanocatalysts were obtained when the EDTA-2Na/Pt ratio was maintained at
1:1. And the Pt/Vulcan catalyst exhibited large electrochemical active surface areas, very
high electrocatalytic activity. The Pt/XC-72R catalyst with narrow size distribution was
prepared by this method.
Keywords: Ethylenediaminetetraacetic acid disodium salt stabilizer, Pt/C, electrocatalyst,
solvent
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Study of Synergism Effect between Multi-Wall Carbon
Nanotubes and VulcanXC-72R at Micro Porous Layer
Masoumeh Javaheria, Hussein Gharibia, Rasol Abdullah Mirzaieb
a Department of Chemistry, Faculty of Science, Tarbiat Modares University ,P.O. Box 14115-175,
Tehran, Iran
Corresponding author e-mail: gharibi@modares.ac.ir
b Department of Chemistry, Faculty of Science, Shahid Rajaee University, Tehran, Iran

Abstract
In this work, the effect of multi-wall carbon nanotubes (MWCNT) at micro porous layer (MPL) on
Oxygen reduction reaction (ORR) was studied. We utilized different percentages of MWCNT and
VulcanXC-72R at the MPL of gas-diffusion electrode (GDE) with different Pt loading in the catalyst
layer. The performance of the electrodes in ORR was studied by linear sweep voltametery (LSV),
electrochemical impedance spectroscopy (EIS), and chronoamperometery method The structure of
MPL was investigated by scanning electron microscope (SEM), mercury

porosimetry and gas

permeability techniques. In addition, the optimum value of polytetrafluoroethylene (PTFE) for
MWCNT at MPL was determined.
Our results indicate that in the presence of MWCNT at MPL, the performance of GDE increases
since the following conditions exist: a) 60 wt% MWCNT and 40 wt% VulcanXC-72R with Pt loading
0.115 mg.cm-2; b) 80 wt% MWCNT and 20 wt% VulcanXC-72R with Pt loading 0.5 mg.cm-2; and c)
40 wt% MWCNT and 60 wt% VulcanXC-72R with Pt loading 1 mg.cm-2.
Keywords:, proton exchange membrane fuel cell (PEMFC), Oxygen reduction reaction (ORR),
synergism, multi-wall carbon nanotube (MWCNT), gas diffusion electrode (GDE) and micro porous
layer(MPL).
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Synthesizing and optimization of high porous polyaniline
nanofibers in catalyst layer for High performance methanol
oxidation on Pt/C substrate
J.Jalili, M. Zhiani *, B.Rezaie
Department of Chemistry, Isfahan University of Technology, Isfahan 8415683111, Iran
m_zhiani@cc.iut.c.ir
Abstract
Electro-oxidation of methanol on conventional Pt/C catalyst releases some poisonous species such as
CO which strongly bond on catalyst and prevent from ongoing methanol oxidation. This phenomenon
in turn decreases the performance of direct methanol fuel cell. To overcome such deficiencies of
methanol oxidation on surface of Pt/C as common catalyst of fuel cells, among diverse methods, using
the conductive polymer, polyaniline (PANI) was chosen. The in situ electropolymerization of aniline
was done on substrate of Glassy carbon (GC) painted Pt/C at 0°C. Methods of polyaniline synthesis;
cyclic voltammetry, galvanostatic and potentiostatic methods were examined to get the best approach
to reach porous and stable polyaniline. Trifluoromethane sulfonic acid (TFMSA) is used as dopant.
Platinum loading used in all experiments is 0.51mg.cm-2. The modified catalyst behavior was
characterized by cyclic-voltammetry, electrochemical impedance spectroscopy. Scanning electron
microscopy was applied to study the structure of synthesized PANI on whole layers of catalyst.
Results verified that, the galvanostatic method is the best method among others for synthesizing the
PANI, and in the presence of methanol, PANI/Pt/C exhibited lower overpotential than that of Pt/C,
indicating the higher methanol tolerance of the modified catalyst.

Keywords: Methanol electro-oxidation, Direct Methanol Fuel Cell, Pt/C Nanoparticle,
Polyaniline Nanofiber.
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اﺻﻼح ﻻﯾﻪﻫﺎي ﻧﻔﻮذ ﮔﺎزي ﭘﯿﻞﻫﺎي ﺳﻮﺧﺘﯽ ﺗﺒﺎدل ﯾﻮن ﭘﺮوﺗﻮن
ﻣﺠﺘﺒﯽ ﻧﻮراﻟﻠﻬﯽ ،1ﺳﻮﺳﻦ روﺷﻦ ﺿﻤﯿﺮ ،2ﻣﺤﻤﺪ ﺣﺴﻦ اﯾﮑﺎﻧﯽ

3

آزﻣﺎﯾﺸﮕﺎه ﭘﯿﻞ ﺳﻮﺧﺘﯽ ،ﭘﮋوﻫﺸﮑﺪه ﺳﺒﺰ ،داﻧﺸﮕﺎه ﻋﻠﻢ و ﺻﻨﻌﺖ اﯾﺮان rowshanzamir@iust.ac.ir

ﭼﮑﯿﺪه
ﻻﯾﻪﻫﺎي ﻧﻔﻮذ ﮔﺎز ﻧﻘﺶ ﺑﺴﯿﺎر ﮐﻠﯿﺪي را در ﺑﻬﺒﻮد ﻋﻤﻠﮑﺮد ﭘﯿﻞ ﺳﻮﺧﺘﯽ اﯾﻔﺎ ﻣﯽﮐﻨﻨﺪ و ﺑﺮاﺳﺎس ﺳﻪ ﻣﻔﻬﻮم ﻫﺪاﯾﺖ
اﻟﮑﺘﺮﯾﮑﯽ ﺑﺎﻻﺗﺮ ،ﻣﺪﯾﺮﯾﺖ آب ﺑﻬﺘﺮ و ﻋﺒﻮرﭘﺬﯾﺮي ﮔﺎز ﺑﺎﻻﺗﺮ ﻃﺮاﺣﯽ ﻣﯽﺷﻮﻧﺪ .ورﻗﻪﻫﺎي ﮐﺮﺑﻨﯽ  ،ﭘﺎرﭼﻪﻫﺎي ﮐﺮﺑﻨﯽ و
ﻓﻠﺰات ﺳﯿﻨﺘﺮ ﺷﺪه ﺑﻪ ﻃﻮر ﮔﺴﺘﺮده ﺑﻪ ﻋﻨﻮان ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎزي ﻣﻮرد اﺳﺘﻔﺎده ﻗﺮار ﻣﯽﮔﯿﺮﻧﺪ .اﻣﺎ اﺳﺘﻔﺎده از ﻧﺎﻧﻮ ﻣﻮاد ﺷﺎﻣﻞ
ﻓﯿﺒﺮﻫﺎي ﻧﺎﻧﻮ ﮐﺮﺑﻨﯽ و ﻧﺎﻧﻮ ﻟﻮﻟﻪﻫﺎي ﮐﺮﺑﻨﯽ ﻣﻮﺟﺐ ﮐﺎﻫﺶ ﻣﻘﺎوﻣﺖ ﺗﻤﺎﺳﯽ ،ﺑﻬﺒﻮد ﺗﻮزﯾﻊ ﮔﺎز و ﻣﺪﯾﺮﯾﺖ آب ﺑﻬﺘﺮ
ﻣﯽﮔﺮدد .ﻟﺬا در اﯾﻦ ﺗﺤﻘﯿﻖ ،اﯾﻦ اﻣﺮ ﺑﺼﻮرت آزﻣﺎﯾﺸﮕﺎﻫﯽ ﻣﻮرد ﺑﺮرﺳﯽ و ﺗﺤﻘﯿﻖ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ .ﻻﯾﻪﻫﺎي ﻧﻔﻮذ ﮔﺎز ﺑﺎ
اﺳﺘﻔﺎده از ﻧﺎﻧﻮ ﻣﻮاد اﺻﻼح ﺷﺪه و در ﯾﮏ ﭘﯿﻞ ﺳﻮﺧﺘﯽ ﻣﻨﻔﺮد آزﻣﺎﯾﺸﮕﺎﻫﯽ ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺖ .آﻧﺎﻟﯿﺰﻫﺎي ﻣﺨﺘﻠﻔﯽ
ﻧﻈﯿﺮ زاوﯾﻪ ﺗﻤﺎس و ﺗﻮزﯾﻊ اﻧﺪازه ذرات روي ﻧﻤﻮﻧﻪ ﻫﺎي اﺻﻼح ﺷﺪه اﻧﺠﺎم ﻣﯽ ﺷﻮد .ﻣﻮرﻓﻮﻟﻮژي ﺳﻄﺤﯽ ﻧﻤﻮﻧﻪ ﻫﺎ ﺑﺎ ﺗﺼﻮﯾﺮ
ﻣﯿﮑﺮوﺳﮑﻮپ اﻟﮑﺘﺮوﻧﯽ ﺑﻪ دﺳﺖ ﻣﯽ آﯾﺪ .در ﻧﻬﺎﯾﺖ ،از ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎزي ﺑﺎ ﻣﺨﻠﻮط  %50وزﻧﯽ ﮐﺮﺑﻦ ﺑﻠﮏ و  %50وزﻧﯽ
ﻧﺎﻧﻮ ﺗﯿﻮب ﮐﺮﺑﻨﯽ و  30درﺻﺪ وزﻧﯽ  PTFEدر ﺳﺎﺧﺖ ﻣﺠﻤﻮﻋﻪ اﻟﮑﺘﺮود -ﻏﺸﺎ ) ( MEAﭘﯿﻞ ﺳﻮﺧﺘﯽ اﺳﺘﻔﺎده ﺷﺪه و
ﺳﭙﺲ در ﭘﯿﻞ ﺳﻮﺧﺘﯽ آزﻣﺎﯾﺸﮕﺎﻫﯽ ﺗﺴﺖ ﮔﺮدﯾﺪ .ﻋﻤﻠﮑﺮد ﭘﯿﻞ ﺳﻮﺧﺘﯽ ﺑﺮاﺳﺎس ﻣﻨﺤﻨﯽ ﭘﻼرﯾﺰاﺳﯿﻮن ﺑﺎ ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎزي
اﺻﻼح ﺷﺪه ﺑﻬﺘﺮ از ﺣﺎﻟﺖ اﺻﻼح ﻧﺸﺪه ﺑﻮد .ﻫﻤﭽﻨﯿﻦ وﻟﺘﺎژ ﻣﺪار ﺑﺎز ﺑﺎ اﺳﺘﻔﺎده از اﯾﻦ ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎزي ،در  70درﺟﻪ ﺳﺎﻧﺘﯽ
ﮔﺮاد و ﺑﺎ اﺳﺘﻔﺎده از ﻫﯿﺪروژن و اﮐﺴﯿﮋن در ﺣﺪود 0/9وﻟﺖ ﺑﻪ دﺳﺖ آﻣﺪ.

واژه ﻫﺎي ﮐﻠﯿﺪي :ﭘﯿﻞ ﺳﻮﺧﺘﯽ ﻏﺸﺎء ﺗﺒﺎدل ﭘﺮوﺗﻮن ،ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎزي ،ﻣﯿﮑﺮو ﻻﯾﻪ ﻣﺘﺨﻠﺨﻞ ،ﻧﺎﻧﻮ ﻟﻮﻟﻪﻫﺎي ﮐﺮﺑﻨﯽ

 -1داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ ،داﻧﺸﮑﺪه ﻣﻬﻨﺪﺳﯽ ﺷﯿﻤﯽ ،داﻧﺸﮕﺎه ﻋﻠﻢ و ﺻﻨﻌﺖ اﯾﺮان

 -2اﺳﺘﺎدﯾﺎر ،داﻧﺸﮑﺪه ﻣﻬﻨﺪﺳﯽ ﺷﯿﻤﯽ ،داﻧﺸﮕﺎه ﻋﻠﻢ و ﺻﻨﻌﺖ اﯾﺮان

 -3اﺳﺘﺎدﯾﺎر ،ﭘﮋوﻫﺸﮑﺪه ﺻﻨﺎﯾﻊ ﺷﯿﻤﯿﺎﯾﯽ ،ﺳﺎزﻣﺎن ﭘﮋوﻫﺶﻫﺎي ﻋﻠﻤﯽ و ﺻﻨﻌﺘﯽ اﯾﺮان
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ﻣﻄﺎﻟﻌﻪ ﭘﺎراﻣﺘﺮي ﺷﺮاﯾﻂ ﻋﻤﻠﮑﺮدي ﭘﯿﻞ ﺳﻮﺧﺘﯽ و ﻣﺸﺨﺼﺎت ﻓﯿﺰﯾﮑﯽ  GDLﺑﺮ ﻋﻤﻠﮑﺮد ﭘﯿﻞ
ﺳﻮﺧﺘﯽ ﺑﺎ ﻏﺸﺎء ﭘﻠﯿﻤﺮي
ﮐﺎﻇﻢ اﺷﺮف

1

ﻣﺤﻤﺪﺟﻌﻔﺮ ﮐﺮﻣﺎﻧﯽ
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ﻣﻬﺪي ﻓﯿﺾ

3

ﺗﻬﺮان  ،ﺧﯿﺎﺑﺎن ﺣﺎﻓﻆ ،داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ اﻣﯿﺮﮐﺒﯿﺮ ،داﻧﺸﮑﺪه ﻣﻬﻨﺪﺳﯽ ﻣﮑﺎﻧﯿﮏ ،ﮐﺪﭘﺴﺘﯽ 15875 – 4413
mkermani@aut.ac.ir

ﭼﮑﯿﺪه:
ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎز) (GDLﯾﮑﯽ از اﺟﺰاء ﺑﺴﯿﺎر ﻣﻬﻢ ﭘﯿﻞ ﺳﻮﺧﺘﯽ ﺑﺎ ﻏﺸﺎء ﭘﻠﯿﻤﺮي اﺳﺖ ﮐﻪ ﻧﻘﺶ ﺗﻮزﯾﻊ ﮔﺎزﻫﺎي واﮐﻨﺸﮕﺮ و اﻓﺰاﯾﺶ ﺳﻄﺢ
ﻣﻮﺛﺮ را ﺑﺮ ﻋﻬﺪه دارد .ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ اﻫﻤﯿﺖ درك ﭼﮕﻮﻧﮕﯽ ﺗﺎﺛﯿﺮ ﺷﺮاﯾﻂ ﻋﻤﻠﮑﺮدي ﭘﯿﻞ ﺳﻮﺧﺘﯽ و ﻣﺸﺨﺼﺎت ﻓﯿﺰﯾﮑﯽ ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎز
روي ﻋﻤﻠﮑﺮد ﭘﯿﻞ ،ﻻزم اﺳﺖ روي اﯾﻦ ﭘﺎراﻣﺘﺮﻫﺎ ﻣﻄﺎﻟﻌﻪ دﻗﯿﻘﯽ اﻧﺠﺎم ﮔﯿﺮد .در اﯾﻦ ﻣﻘﺎﻟﻪ اﺛﺮ ﭘﺎراﻣﺘﺮﻫﺎي ﻋﻤﻠﮑﺮدي دﻣﺎ و ﻓﺸﺎر و ﻧﯿﺰ
ﻣﺸﺨﺼﺎت ﻓﯿﺰﯾﮑﯽ ﺿﺮﯾﺐ ﺗﺨﻠﺨﻞ ،ﻧﻔﻮذ ﭘﺬﯾﺮي و ﺿﺨﺎﻣﺖ ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎز اﻟﮑﺘﺮود ﮐﺎﺗﺪ ﺑﺮ ﻋﻤﻠﮑﺮد ﭘﯿﻞ ﺑﺮرﺳﯽ ﺷﺪه اﺳﺖ .ﺑﺮاي
اﯾﻦ ﮐﺎر ،ﻻﯾﻪ ﻣﺘﺨﻠﺨﻞ ﻧﻔﻮذ ﮔﺎز ﺑﻮﺳﯿﻠﻪ ﻣﺪﻟﯽ دو ﺑﻌﺪي و ﻏﯿﺮ ﻫﻢ دﻣﺎ در ﻣﻘﻄﻊ ﻋﻤﻮد ﺑﺮ ﺟﺮﯾﺎن ﮐﺎﻧﺎل ورودي )ﺷﮑﻞ (1ﺑﺎ روش
ﻋﺪدي ﺗﻔﺎﺿﻞ ﻣﺤﺪود ﺻﺮﯾﺢ ﻣﺪل ﺷﺪه اﺳﺖ .در اﯾﻦ ﻣﻘﺎﻟﻪ ﻧﺸﺎن داده ﻣﯽ ﺷﻮد ﮐﻪ ﺑﺎ اﻓﺰاﯾﺶ ﻣﻘﺎدﯾﺮ ﭘﺎراﻣﺘﺮﻫﺎي دﻣﺎ ،ﻓﺸﺎر و ﺿﺮﯾﺐ
ﺗﺨﻠﺨﻞ ،ﻣﯿﺰان ﺟﺮﯾﺎن ﺗﻮﻟﯿﺪي و در ﻧﺘﯿﺠﻪ ﮐﺎرآﯾﯽ ﭘﯿﻞ اﻓﺰاﯾﺶ ﻣﯽ ﯾﺎﺑﺪ .ﻃﺒﻖ ﻧﺘﺎﯾﺞ ﺑﻪ دﺳﺖ آﻣﺪه در اﯾﻦ ﻣﻄﺎﻟﻌﻪ ،ﺗﻐﯿﯿﺮ ﻧﻔﻮذ ﭘﺬﯾﺮي
ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎز در ﺑﺎزه ﻣﻄﺎﻟﻌﻪ ﺷﺪه اﺛﺮ ﻧﺎﭼﯿﺰي ﺑﺮ ﻋﻤﻠﮑﺮد ﭘﯿﻞ دارد .ﺑﺎ اﻓﺰاﯾﺶ ﺿﺨﺎﻣﺖ ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎز ،ﮔﺎزﻫﺎي واﮐﻨﺶ دﻫﻨﺪه ﺑﻪ
ﻃﻮر ﯾﮑﻨﻮاﺧﺖ ﺗﺮ ﺑﻪ ﻣﺤﻞ ﻫﺎي واﮐﻨﺶ اﻟﮑﺘﺮو ﺷﯿﻤﯿﺎﯾﯽ در ﻣﺮز ﻻﯾﻪ ﮐﺎﺗﺎﻟﯿﺴﺖ رﺳﯿﺪه و از ﺳﺮ ﺗﺎ ﺳﺮ ﻣﺤﻞ ﻫﺎي ﻣﻤﮑﻦ ﺑﺮاي واﮐﻨﺶ،
اﺳﺘﻔﺎده ﺑﻬﺘﺮي ﻣﯽ ﮔﺮدد .اﻣﺎ در ﻣﻘﺎﺑﻞ ،اﻓﺰاﯾﺶ ﺿﺨﺎﻣﺖ ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎز ﺑﺎﻋﺚ اﻓﺰاﯾﺶ اﻓﺖ ﻫﺎي ﻧﻔﻮذ ﻣﯽ ﺷﻮد و ﻣﻘﺎوﻣﺖ در ﻣﺴﯿﺮ
ﮔﺎزرﺳﺎﻧﯽ ﺑﻪ ﻣﺤﻞ ﻫﺎي واﮐﻨﺶ اﻓﺰاﯾﺶ ﻣﯽ ﯾﺎﺑﺪ .در اﯾﻦ ﻣﻘﺎﻟﻪ اﯾﻦ دو ﻋﺎﻣﻞ ﺑﻪ ﺧﻮﺑﯽ ﻧﺸﺎن داده ﺷﺪه اﻧﺪ و در ﻧﺘﯿﺠﻪ ﺿﺨﺎﻣﺘﯽ ﺑﻬﯿﻨﻪ
ﺑﺮاي ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎز ﻣﺪل ﺷﺪه ﺑﻪ دﺳﺖ آورده ﺷﺪه اﺳﺖ .ﻧﺘﺎﯾﺞ در ﯾﮏ ﺣﺎﻟﺖ ﭘﺎﯾﻪ ﺑﺎ ﻧﺘﺎﯾﺞ ﺗﺠﺮﺑﯽ ﻣﻮﺟﻮد ﻣﻘﺎﯾﺴﻪ ﺷﺪه اﺳﺖ.
ﮐﻠﻤﺎت ﮐﻠﯿﺪي :ﭘﯿﻞ ﺳﻮﺧﺘﯽ ﻏﺸﺎء ﭘﻠﯿﻤﺮي ،ﻻﯾﻪ ﻧﻔﻮذ ﮔﺎز ﮐﺎﺗﺪ ،ﻣﺪل دو ﺑﻌﺪي و ﻏﯿﺮ ﻫﻢ دﻣﺎ ،ﻣﻄﺎﻟﻌﻪ ﭘﺎراﻣﺘﺮي

ﺷﮑﻞ -1ﺗﺼﻮﯾﺮ ﺷﻤﺎﺗﯿﮏ ﻣﯿﺪان ﻣﺤﺎﺳﺒﺎﺗﯽ )ﺟﻬﺖ ﺟﺮﯾﺎن در ﮐﺎﻧﺎل ﻋﻤﻮد ﺑﺮ ﺻﻔﺤﻪ اﺳﺖ.

 -1داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ ﺗﺒﺪﯾﻞ اﻧﺮژي

 -2ﻋﻀﻮ ﻫﯿﺌﺖ ﻋﻠﻤﯽ داﻧﺸﮑﺪه ﻣﮑﺎﻧﯿﮏ و ﻋﻀﻮ آزﻣﺎﯾﺸﮕﺎه ﺗﺤﻘﯿﻘﺎﺗﯽ ﺗﺒﺪﯾﻞ اﻧﺮژي
 -3داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ ﺗﺒﺪﯾﻞ اﻧﺮژي
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Electrochemistry & Materials Science
اﻟﮑﺘﺮوﺷﯿﻤﯽ و ﻋﻠﻢ ﻣﻮاد

Metal and media effects on inhibitory performance:
electrochemical approaches
Mohammad Osanloo a, Mohsen Lashgari b, Somaieh Miandari a, Saeed Rayatic
b:

Depart. of Chem., Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran;
c:
Depart. of Chem., Faculty of Science, Zanjan University, Zanjan, Iran
Lashgari@iasbs.ac.ir

Abstract
The inhibiting action of a synthetic Schiff base [namely: N,N´- bis (salicyaldehyde)- 1,3propandiimine] on corrosion behavior of copper in HCl and of iron in H2SO4 media was investigated
from mechanistic points of view, through Tafel (potentio-dynamic) and electrochemical impedance
(EIS) methods. The investigations revealed this molecule to be a mixed-type inhibitor (mostly anodic
for iron and cathodic for copper) having physicochemical interactions with metal surface and its
adsorption obeys the Langmuir isotherm. For iron system, the interactions were recognized to have
some chemical properties being ascribed to the metal incomplete d-electronic configuration. The rate
of corrosion was also observed to be low for copper case, comparing with iron one. This is resulting
from a protective film of CuCl, forming on metal surface, detected as a double time-constant in Bodephase diagram, causing both anodic and cathodic reactions to inhibit. This film is not stable and
destroyed gradually by formation of some soluble complexes through extra coordination of chloride
anions. Moreover, in presence of Schiff base, diffusion process and formation of corrosion product on
metal surface were found to be prohibited, according EIS data; both Warburg line and the related
time-constant disappeared. For the case of iron, however, the behavior was simple and described via
conventional Randle model. Finally, the complementary investigations in electrolytes containing
iodide ions showed a substantial enhancement on inhibitory performance, especially for copper
system, justified by electrostatic interactions exerting between charged species.
Keywords: Tafel polarization and impedance spectroscopy; Copper and Iron; Corrosion inhibitor;
Thermodynamic and Kinetic studies; Temperature and Synergistic effect
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The effect of Thiourea inhibition for A517-Gr.B Quench
tempered steel in 0.5M sulfuric acid
S.M. Zohrabi a, A. Jaafari b, K. Zarrin naghsh c
a: Masc. of corrosion engineering, Bahonar University, Kerman
b: Assistant Professor of Department of Materials Engineering, Bahonar University, Kerman
c: Malek Ashtar University, Esfahan
Corresponding Author E-mail: mehdizohraby@yahoo.com

Abstract
Corrosion inhibitors are widely used in acid solutions during pickling and descaling. In this study
has been used Thiourea as corrosion inhibition of A517-Gr.B quench tempered in 0.5M sulfuric acid.
Techniques such as weight loss measurement, Potentiodynamic polarization and electrochemical
impedance spectroscopy at 250 C have been using for inhibition efficiency of Thiourea. The results
obtained showed that the inhibition efficiency increases with an increase in Thiourea concentration.
Inspection of the values of surface coverage ( ) indicate that the adsorption process obeys the
Langmuir isotherm.
Keywords: A517-Gr.B steel; Sulfuric acid; Inhibitor; Thiourea; Corrosion behavior
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Corrosion inhibition of carbon steel in sulphuric acid by some
polydentate Schiff base compounds
M. Behpour, S. M. Ghoreishi, M. Mahlougi, N. Soltani, M. Salavati- Niasari
Department of Chemistry, Faculty of Science, University of Kashan, Kashan, I. R. Iran
E-mail: m.behpour@kashanu.ac.ir

Abstract
The use of corrosion inhibitor is one of the most effective measures for protecting metal surfaces
against corrosion in acid environments. Some organic compounds are found to be effective corrosion
inhibitors for many metals and alloys.
In the present work, the efficiency of three polydentate Schiff bases as corrosion inhibitors for
carbon steel in 1M sulphuric acid has been determined by electrochemical impedance spectroscopy
(EIS), Tafel polarisationmeasurements. These compounds inhibit corrosion even at very low
concentrations. Polarization curves indicate that all compounds are mixed inhibitors, affecting both
cathodic and anodic corrosion currents. The surface adsorption of the Schiff bases has lead to a
decrease in the double layer capacitance and to an increase in polarisation resistance. Adsorption of
Schiff bases on the carbon steel surface is in agreement with the Langmuir adsorption isotherm model,
and the calculated Gibbs free energy values confirm the chemical nature of the adsorption. Scanning
electron microscopy (SEM) has been applied to identify the surface morphology of the carbon steel
both in the absence and presence of the Schiff base molecules The structural and electronic properties
of these inhibitors, obtained using AM1, PM3, MNDO and MINDO/3 semi-empirical self-consistence
field methods, are correlated with their experimental efficiencies.
Keywords: Corrosion inhibition, Polydentate Schiff bases, Carbon steel, Adsorption, Quantum
chemical calculations
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Synthesis and electrochemical studies of a number of new
phosphorous ionic
Shahriar Ghammamy a, Gita Geimechi b, Kheyrollah Mehrani b, Atefeye Tofighazar b, Hossein
Ahmadi c
a:
Department of Chemistry, Faculty of Science, Imam Khomeini International University, Qazvin,
Iran
b:
Department of Chemistry, Faculty of Science, Islamic Azad University, Ardabil Branch, Ardabil,
Iran.
c: Department of Chemistry, Faculty of Science, Tabriz University, Tabriz, Iran
Corresponding Author E-mail: shghamami@yahoo.com

Abstract
Ionic liquids is new category in organic chemistry that have many applications because of
their high polarities and boiling points. This type of materials abberivated as IL. RTIL are
the ILs that have boling points near the room temperature. Room temperature ionic liquids
(RTILs) are non-flammable, non-volatile and thermally stable solvents and as much as very
promising replacements for the traditional volatile organic solvent. Surfactants in RTILs can
significantly increase the solubility of many solutes and modify the properties of RTILs as
solvents. Ionic liquids, as a class of novel environmental ‘‘green solvents’’, have remarkable
new properties and promising applications in many fields. This is because they have a
number of desirable characteristics, including negligible volatility, non-flammability, high
thermal stability, low melting point, and controlled miscibility with organic compounds,
especially some heterocyclic compounds. In this research fifteen new phosphorous ILs had
been syntheszed. Their electrochemical studies specially cyclic voltammetry were been done
after characterization of them with spectroscopic methods. The following picture is the CV of
a number of this type new compounds.

Keywords: Ionic Liquids, Synthesis, Phosphorous, Electrochemical Studies, Cyclic
Voltammetry
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Synthesis, Characterization and electrochemical studies of a
number of new silver isonicotinic hydrazide complexes
Shahriar Ghammamy a, Nina Khaligh b, Kheyrollah Mehrani b, Atefeye Tofighazar b, Hossein
Ahmadi c
a:

Department of Chemistry, Faculty of Science, Imam Khomeini International University, Qazvin,
Iran

b:

Department of Chemistry, Faculty of Science, Islamic Azad University, Ardabil Branch, Ardabil,
Iran.
c: Department of Chemistry, Faculty of Science, Tabriz University, Tabriz, Iran
Corresponding Author E-mail: shghamami@yahoo.com

Abstract
Silver complexes have different uses in a number of industrials. This because of their anti
bacterial and anti fungal properties. Silver compounds have some uses in batteries and
electrical systems. In this research ten new silver isonicotinic hydrazide complexes had been
synthesized. Their electrochemical studies especially cyclic voltammetry were been done
after characterization of them with spectroscopic methods. The following pictures show, up)
the X-ray ORTEP of one of silver complexes and down) is the CV of a number of this type
new compounds.

Keywords: Ionic Liquids, Synthesis, Phosphorous, Electrode
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Impedance Spectroscopy Studies of PbS and PbO Semiconductors
M. Jafarian*, F. Razzaghi, M. G. Mahjani
Departement of chemistry, Faculty of science, K. N. Toosi University Of Technology, Tehran, Iran
Corresponding Author E-mail: mjafarian@kntu.ac.ir

Abstract
In recent years, electrodeposited thin film semiconductors are popular in the field of solar cells,
optoelectronic devices, photoelectrochemical cells, etc. particularly lead sulfide and lead monoxide
have received considerable attention because of their potential applications in a variety of
semiconducting devices. In this study, we have electrodeposited the PbS and PbO thin layers
potentiostatically on lead substrates and electrochemical impedance spectroscopy was used for
studying the structure of the electrodeposited semiconductor layers in dark and under light
illumination, ND and Vfb values were calculated from Mott-Schottky plots and the effect of
illumination by polychromatic light is studies. For a semiconductor in depletion condition, space
charge capacitance can be obtained by impedance measurements. The values of CSC can be
determined experimentally as a function of potential By using Mott-Schottky equation. Hence, the
2
value of the free charge carrier concentration, Nd, can be calculated from the slop of 1 / C SC
versus V

plot and flat band potential, Vfb, can be obtained from the intercept on the potential axis. It is observed
that these two important semiconducting parameters are different under light illumination from their
values in the dark condition. It is also observed a significant decrease in Rs, Rct and Rsc resistances
which show light assisted promotion of charge carriers and good photoconductivity.
Keywords: Semiconductor, impedance spectroscopy, Mott-Schottky plot
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۶۴

اﺛﺮ ﺑﺎزدارﻧﺪﮔﯽ ﺗﯿﻮاوره ﺑﺮ ﻓﻮﻻد اﺳﺘﺤﮑﺎم ﺑﺎﻻي ﮐﻮﺋﻨﭻ ﺗﻤﭙﺮﺷﺪه  A517- Gr.Bدر ﻣﺤﯿﻂ
ﺳﻮﻟﻔﻮرﯾﮏ اﺳﯿﺪ  0/5ﻣﻮﻻر
3

ﺳﯿﺪ ﻣﻬﺪي ﻇﻬﺮاﺑﯽ ،1ﻋﺒﺪاﻟﺤﻤﯿﺪ ﺟﻌﻔﺮي ،2ﮐﯿﺎﻧﻮش زرﯾﻦ ﻧﻘﺶ

ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ ﺧﻮردﮔﯽ ،داﻧﺸﮑﺪه ﻣﻬﻨﺪﺳﯽ ﻣﻮاد ،داﻧﺸﮕﺎه ﺷﻬﯿﺪ ﺑﺎﻫﻨﺮ ﮐﺮﻣﺎن
mehdizohraby@yahoo.com

ﭼﮑﯿﺪه:
ﺑﺎزدارﻧﺪه ﻫﺎي ﺧﻮردﮔﯽ ﺑﻪ ﻃﻮر ﮔﺴﺘﺮده ﺑﺮاي ﻣﺤﻠﻮل ﻫﺎي اﺳﯿﺪي در اﺳﯿﺪﺷﻮﯾﯽ و ﭘﻮﺳﺘﻪ زداﯾﯽ ﺑﻪ ﮐﺎر ﻣﯽ روﻧﺪ.
دراﯾﻦ ﺗﺤﻘﯿﻖ از ﺗﯿﻮاوره ﺑﻪ ﻋﻨﻮان ﺑﺎزدارﻧﺪه در ﺳﻮﻟﻔﻮرﯾﮏ اﺳﯿﺪ  0/5ﻣﻮﻻر ﺑﺮاي ﻓﻮﻻدﻫﺎي ﮐﻮﺋﻨﭻ ﺗﻤﭙﺮ

A517-

 Gr.Bاﺳﺘﻔﺎده ﺷﺪه اﺳﺖ .روﺷﻬﺎﯾﯽ ﻫﻤﭽﻮن ﮐﺎﻫﺶ وزن ،ﭘﻼرﯾﺰاﺳﯿﻮن ﭘﺘﺎﻧﺴﯿﻮدﯾﻨﺎﻣﯿﮏ و اﻣﭙﺪاﻧﺲ اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ در
دﻣﺎي  250Cﺑﺮاي ﻣﻄﺎﻟﻌﻪ راﻧﺪﻣﺎن ﺑﺎزدارﻧﺪﮔﯽ ﺗﯿﻮاوره ﺑﻪ ﮐﺎر ﮔﺮﻓﺘﻪ ﺷﺪه اﺳﺖ .ﻧﺘﺎﯾﺞ ﺑﺪﺳﺖ آﻣﺪه ﻧﺸﺎن داده ﮐﻪ ﺑﺎ اﻓﺰاﯾﺶ
ﻏﻠﻈﺖ ﺗﯿﻮاوره راﻧﺪﻣﺎن ﺑﺎزدارﻧﺪﮔﯽ اﻓﺰاﯾﺶ ﭘﯿﺪا ﮐﺮده اﺳﺖ .ﺑﺮرﺳﯽ ﻣﻘﺎدﯾﺮ ﭘﻮﺷﺎﻧﻨﺪﮔﯽ ﺳﻄﺢ )  (ﻧﺸﺎن ﻣﯽ دﻫﺪ ﮐﻪ
ﺟﺬب ﺗﯿﻮاوره روي ﻓﻮﻻد ﻣﻮرد ﻧﻈﺮ ،از اﯾﺰوﺗﺮم ﺟﺬب ﻻﻧﮕﻤﯿﺮ ﭘﯿﺮوي ﻣﯽ ﮐﻨﺪ.

ﮐﻠﻤﺎت ﮐﻠﯿﺪي :ﻓﻮﻻد  ، A517-Gr.Bﺳﻮﻟﻔﻮرﯾﮏ اﺳﯿﺪ ،ﺑﺎزدارﻧﺪه ،ﺗﯿﻮاوره ،رﻓﺘﺎر ﺧﻮردﮔﯽ

 -1ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ ﺧﻮردﮔﯽ ،داﻧﺸﮕﺎه ﺷﻬﯿﺪ ﺑﺎﻫﻨﺮ ﮐﺮﻣﺎن

 -2داﻧﺸﯿﺎر داﻧﺸﮑﺪه ﻣﻬﻨﺪﺳﯽ ﻣﻮاد ،داﻧﺸﮕﺎه ﺷﻬﯿﺪ ﺑﺎﻫﻨﺮ ﮐﺮﻣﺎن
 -3داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ ﻣﺎﻟﮏ اﺷﺘﺮ اﺻﻔﻬﺎن
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Inhibition of mild steel corrosion by N, N' – bis (2hydroxybenzilidene)-1, 1-diaminoalkyls in 1 M HCl solutions
M.Behpour, N. Soltani, S.M. Ghoreishi, H. Naeimi, Kh.Rabiei
Department of Chemistry, Faculty of Science, University of Kashan, Kashan

E-mail:soltani@kashanu.ac.ir

Abstract
Acid solutions are widely used in various industries for the pickling of ferrous alloys and steels. To
avoid base metal attack and to ensure the removal of corrosion products/scales alone, inhibitors are
extensively used. Inhibitors are compounds that control, reduce, or prevent reactions between a metal
and its surroundings when added to the medium in small quantities. Usually, organic compounds are
widely used in industry for preventing corrosion in acidic environments. Some Schiff bases have
recently been investigated as corrosion inhibitors for various steels in acid media. These substances
generally become effective due to the presence of an imine (-CH=N) group and conjugated double
bonds. Besides the imine group, substitution of different groups also affects the inhibition properties.
In this study, the inhibition effect of Schiff bases N, N′- bis (2-hydroxybenzilidene)-1, 1diaminoethan (I), N, N′- bis (2-hydroxybenzilidene)-1, 1-diaminopropan (II), N, N′- bis (2hydroxybenzilidene)-1, 1-diaminoisobutan (III) on the corrosion of mild steel in 1 M HCL has been
studied by polarization, electrochemical impedance spectroscopy (EIS) and weight loss
measurements. The inhibition efficiencies obtained from all methods employed are in good
agreement. Results show compound III to be the best inhibitor with a mean efficiency of 97% at 10-3
M additive concentration. The temperature effect on the corrosion behavior of steel in 1 M HCl
without and with the inhibitors at 10−3 M was studied in the temperature range from 308 to 348 K. The
inhibitors were adsorbed on the steel surface according to the Langmuir adsorption isotherm model.
From the adsorption isotherm some thermodynamic data for the adsorption process (K and ∆Gads) are
calculated and discussed. The polarization data have shown that inhibitors act as mixed anodic–
cathodic nature for mild steel in acid solution.
Keywords: Corrosion inhibition; mild steel; Schiff base; HCl solution
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Corrosion inhibition of mild steel by plant extract in HCl medium
M. Behpour2, S.M.Ghorishe2, M. Khayat kashani*1,2 , N. Soltani2
1

Barij Essence pharmaceutical, Kashan, Iran .

2

Department of Chemistry, Faculty of Science, University of Kashan, Kashan, I. R. Iran
E-mail: m.khayat@kashanu.ac.ir

Abstract
Corrosion inhibitors are chemical compounds usually used in small concentrations whenever a metal
is in contact with an aggressive medium. A number of heterocyclic compounds have been reported as
corrosion inhibitors and the screening of synthetic heterocyclic compounds is still being continued.
Though many synthetic compounds showed good anticorrosive activity, most of them are highly toxic
to both human beings and environment. These toxic effects have led to the use of natural products as
anticorrosion agents which are eco-friendly and harmless. In recent days many alternative ecofriendly corrosion inhibitors have been developed.
In the present work the inhibition effect of strychnos nux vomica extract on the corrosion of steel 304
in 5% and 15% aqueous hydrochloric acid solution has been investigated by Tafel polarization and
electrochemical impedance spectroscopy (EIS). The corrosion inhibition efficiency increases on
increasing plant extract concentration till 3000 ppm. The effect of temperature on the corrosion
behaviour of steel in 5% and 15% HCl with addition of plant extract was studied in the temperature
range 50 – 80ºC. Plant extract is able to reduce the corrosion of steel more effectively in 15% HCl
than in 5% HCl. The adsorption of this plant extract on the mild steel surface obeys the Langmuir
adsorption isotherm. HPLC analysis of plant extract shows that this plant extract contains strychnine
and brucine and are responsible for the corrosion inhibition properties of this plant extract.
Keywords: Corrosion; inhibitor; strychnine; electrochemistry; impedance
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The inhibitive effect of some bis-N,S-bidentate Schiff bases
towards Al corrosion in acid solution: electrochemical and
theoretical studies
M.Behpour, N. Soltani, S.M. Ghoreishi, M. Salavati
Department of Chemistry, Faculty of Science, University of Kashan, Kashan
E-mail:soltani@kashanu.ac.ir

Abstract
Corrosion of aluminum and aluminum alloys has been a subject of numerous studies due to the
importance of these materials in contemporary civilization due to its great industrial applications. It is
very important to add a corrosion inhibitor to decrease the corrosion rate of aluminum and its alloys in
such solutions. Various attempts have been made to study the corrosion of aluminum and its alloys,
and their inhibition by organic inhibitors in acid solutions.
In this study, corrosion inhibition of aluminum in 1.0M HCl was investigated in the absence and
presence of different concentrations of Schiff bases N-[(E)-1-(2-thienyl)methylidene]-N-(4-{[(Z)-1-(2
thienyl)methylidene]amino}phenyl)-amine (PA), N-[(Z)-1-(2-thienyl)methylidene]-N-[4-(4-{[(Z)-1(2-thienyl)methyl-lidene]-amino}benzyl)phenyl]amine (BPA), N-[(Z)-1-(2-thienyl)met-hylidene]-N[4-(4-{[(Z)-1-(2-thienyl)methylidene]amino}phenoxy)-phenyl]amine (PPA), N-[(E)-1-(2- thienyl)methylidene]-N-{4-[(4-{[(Z)-1-(2-thienyl)methylidene]amin-o}-phenyl)sulf-ony-l]phenyl}amine
(PSPA) Weight loss, potentiodynamic polarization and electrochemical impedance spectroscopy (EIS)
measurements were employed. Impedance measurements showed that the charge transfer resistance
increased and double layer capacitance decreased with increase in the inhibitor’s concentration.
Potentiodynamic polarization study showed that the inhibitors acted as mixed type inhibitors. Obvious
correlations were found between corrosion inhibition efficiency and some quantum chemical
parameters such as energy of highest occupied molecular orbital (HOMO), energy of lowest
unoccupied molecular orbital (LUMO), HOMO–LUMO energy gap and electronic density etc. The
adsorption of these compounds on the aluminum surface obeys a Langmuir adsorption isotherm and
has a mixed physisorption and chemisorption mechanism.
Keywords: Aluminum, Corrosion inhibitors, Bis-N,S-bidentate Schiff bases, Quantum chemical
calculations
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Pyrimidine-2-thione derivatives as corrosion inhibitors for mild
steel in acid solution
M. Behpour, S. M. Ghoreishi, M. Mahlougi, N. Soltani, J. Safaei-Ghomi, M.A Ghasemzadeh
Department of Chemistry, Faculty of Science, University of Kashan, Kashan, I. R. Iran
E-mail: m.behpour@kashanu.ac.ir

Abstract
Acid solutions are generally used in the industry in many important fields. Some of them are acid
pickling, industrial cleaning, oil-well acidizing, acid descaling, etc. In order to reduce the degree of
metal attack and rate of consumption of the acid, corrosion inhibitors are added to the pickling
solutions. Heterocyclic compounds containing nitrogen, oxygen or sulphur have long been known to
protect the metallic surface from corrosion.
The present study was undertaken to investigate the inhibition of corrosion of mild steel in 1 M
sulphuric acid by some derivatives of pyrimidine-2-thione by two techniques weight loss and
electrochemical

techniques

(potentiodynamic

polarization

and

electrochemical

impedance

spectroscopy (EIS)). The choice of these compounds is based on molecular structure considerations,
i.e., these are organic compounds having the same adsorption centers but they only differ in the
substituent type at the ortho and para position of phenyl group. Under the present experimental
condition pyrimidine-2-thione derivatives were found to be efficient inhibitors for the acid corrosion
of mild steel and the inhibition efficiency of up to 98% was obtained. Effect of temperature on the
mechanism and also on the efficiency of the corrosion inhibition process was studied using the
Arrhenius approximation of the rate law. Thermodynamic parameters for the corrosion process were
obtained and interpreted. The adsorption of the pyrimidine-2-thione derivatives, on the mild steel
surface in the acid medium (1 M H2SO4) obeyed the Langmuir adsorption isotherm. Density
functional theory calculations were performed to characterize certain features of the molecular
structures, including the electronic parameters related to the inhibition effectiveness of these
inhibitors.
Keywords: Mild steel, Pyrimidine-2-thione derivatives, Corrosion inhibition, EIS, Sulfuric acid
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The behavior of Tween-20 as an inhibitor of
steel corrosion in 1 M sulfuric acid (H2SO4)
H.R.Salek haghighatpoor a, M.R.Arshadi b
a: Msc of corrosion engineering, Science & Research Azad University of
Tehran
b: Professor of Chemistry Department , Sharif University of Tehran
Corresponding Author E-mail: pajouheshgar@yahoo.com

Abstract
The inhibiting action of tween-20 nonionic surfactants on the corrosion of steel in 1M
sulfuric acid (H2SO4) was studied by tafel polarization methods, electro chemical impedance
and weight loss. The results showed that in a same temperature the inhibition efficiency
increased with the inhibitor concentration, while it decreases with an increase in temperature,
in general, on the other hand, increasing the immersion time causes to increase the inhibition
efficiency, in general the adsorption of surfactants obeys the Langmuir equation. Polarization
cures show that tween-20 is cathodic type inhibitor in sulfuric acid (H2SO4). The results
obtained from weight loss, tafel polarization and impedance are in good agreement.
Keywords: Nonionic surfactants; Tween; Sulfuric acid; Steel; Inhibitor
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Bis-Pyrrolidiniummethyl-urea as corrosion inhibitor for mild
steel in sulphuric acid medium
Abbas Teimouri*a, N. Soltanib
*a

Payame Noor University (PNU), Isfahan, Iran
Payame Noor University (PNU), Borojen, Iran
a
E-mail: a_teimouri@alumni.iut.ac.ir

b

Abstract
Sulphuric acid finds applications in industrial acid cleaning, acid descaling and oil well acidizing.
Inhibitors are commonly employed in these environments to minimize the base metal corrosion by
acids. Mild steel (MS) is used widely in engineering for its low cost, good mechanical property and
easy availability; therefore its corrosion inhibition in sulphuric acid is studied frequently. Most well
known acid inhibitors are organic compounds especially those containing N, S, an aromatic ring and
oxygen atoms.
The inhibition of corrosion of mild steel in 1 M sulphuric acid by bis-Pyrrolidiniummethyl-urea
(BPMM) has been investigated using electrochemical, scanning electron microscope (SEM) and
Infrared (IR) techniques. The results suggest that BPMM acts as a good inhibitor and the inhibition
efficiency of BPMM increases with increasing concentration. Potentiodynamic polarization studies
have shown that the inhibitor influences both the anodic and cathodic process and it behaves as a
mixed type inhibitor. Double layer capacitance and charge transfer resistance values were derived
from Nyquist plot obtained from AC impedance studies. The film which is formed over the metal
surface is analyzed by IR spectroscopy. Further, surface morphological examination through SEM has
also been carried out. The results confirm the role of BPMM as an effective corrosion inhibitor for
MS in acid media.
Keywords: Sulfuric acid, Corrosion inhibitor; SEM, Bis-Pyrrolidiniummethyl-urea
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Investigation of adsorption and inhibitive effect of bis
morpholiniummethyl-urea on corrosion of mild steel in
hydrochloric acid media
Abbas Teimouri*a, Soltanib
*a

Payame Noor University (PNU), Isfahan, Iran
Payame Noor University (PNU), Borojen, Iran
a
E-mail: a_teimouri@alumni.iut.ac.ir

b

Abstract
The adsorption of organic molecules at the metal/solution interface is of a great interest in surface
science and can markedly change the corrosion resisting properties of metals. The protection of
corroding surfaces prevents the waste of both resources and money during the industrial applications
and it is vital for the extension of the life time of the equipment and limiting the dissolution of the
toxic metals from the components into the environment. Therefore, the prevention from the corrosion
of metals used in industrial applications is an important issue that must be dealt with. The use of
inhibitors is one of the most practical methods for protecting against the corrosion and it is becoming
increasingly popular. The organic molecules are recently used as corrosion inhibitors. The efficiency
of these molecules is mainly dependent on their ability to be adsorbed on the metal surface, which
results with the replacement of water molecules at a corroding interface.
In this study, the inhibition effect of bis morpholiniummethyl-urea (BMMU) on the corrosion
behavior of mild steel (MS) in 1M HCl solution was studied using potentiodynamic polarization,
electrochemical impedance spectroscopy (EIS) and linear polarization resistance (LPR) techniques.
The value of activation energy (Ea) for the MS corrosion and the thermodynamic parameters such as
adsorption equilibrium constant (Kads), free energy of adsorption (∆Gads), adsorption heat (∆Hads) and
adsorption entropy (∆Sads) values were calculated and discussed. The potential of zero charge (PZC)
of the MS in inhibited solution was studied by the EIS method, and a mechanism for the adsorption
process was proposed. The results showed that BMMU performed excellent inhibiting effect for the
corrosion of the MS. Finally, the high inhibition efficiency was discussed in terms of adsorption of
inhibitor molecules and protective film formation on the metal surface.
Keywords: Corrosion inhibitors, Hydrochloric acid solution, Adsorption mechanism, Potential of zero
charge (PZC)
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Nickel Doped Nanostructured MnO2 as Supercapacitor
Electrode
Alireza Zolfaghari, Hamidreza Mortaheb, Leila Hedayati
Chemistry and Chemical Engineering Research Center of Iran

Corresponding Author E-mail: zolfaghari@ccerci.ac.ir

Abstract
Manganese oxides are very promising candidates as electrode material in supercapacitors. In this
work, we employed a sonochemical method to synthesis manganese oxides as the active material for
the supercacitor electrode. In order to improve the electrochemical properties of the electrode, nickel
ion was doped into the manganese oxide crystallite structure during the synthesis of the oxide. The
oxides samples were prepared by sonochemical method from an aqueous solution of potassium
bromate and manganese sulfate and addition of nickel sulfate solution at different reaction intervals.
Chemical composition analysis was carried out using potentiometric titration, atomic adsorption
spectroscopy. Crystalline structure of the powder was examined using XRD technique.
The atomic absorption analysis shows that the Ni was doped with concentration of two percent. The
XRD patterns show that the -MnO2 structure for pristine and Ni doped samples.
The electrochemical properties of the samples were examined in a three electrode system including a
beaker type electrochemical cell and an aqueous solution of 0.5 M K2SO4 at pH 3. The
electrochemical techniques such as cyclic voltammetry, chronopotentiometry and impedance
spectroscopy were employed to investigate the the electrochemical properties of the samples. The
cyclic voltammograms were taken at the potential ranges of – 0.2 – 1.0 V versus Ag/ AgCl and at
sweep rate of 2 mVs-1.
The specific capacitance of MnO2 increases in presence of Ni in the structure. The maximum specific
capacitance of nickel doped samples was 220 F/g at scan rate 2mVs-1 in 0.5 M aqueous K2SO4
solution at pH=3.1.
The cyclic votammograms are relatively rectangular in shape and exhibit near mirror-image current
response on voltage reversal thus indicating ideal capacitive behavior for samples. The specific
capacitance for pristine samples was around 190 F/g whereas the specific capacitance for doped was
around 220 F/g.
Keywords: Nickel doped, Supercapacitor, Nanostructured Manganese oxide
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ﻣﻄﺎﻟﻌﻪ اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ﭘﺮوﭘﺎرﮔﯿﻞ اﻟﮑﻞ ﺑﻌﻨﻮان ﻣﻤﺎﻧﻌﺖ ﮐﻨﻨﺪه ﺧﻮردﮔﯽ ﺑﺮروي آﻟﯿﺎژﻣﺲ-
ﻧﯿﮑﻞ)(25/75
4

ﻓﺎﻃﻤﻪ ﺑﻘﺎﯾﯽ راوري،1اﻃﻬﺮه دادﮔﺮي ﻧﮋاد،2ﻧﺪاﭘﻮر ﻏﻼﻣﺮﺿﺎ زاده،3ﺳﻤﺎﻧﻪ ﺷﻤﺲ اﻟﺪﯾﻨﯽ ﻧﮋاد

ﺑﺨﺶ ﻣﻬﻨﺪﺳﯽ ﻣﻮادو ﻣﺘﺎﻟﻮرژي ،داﻧﺸﮑﺪه ﻓﻨﯽ ،داﻧﺸﮕﺎه ﺷﻬﯿﺪ ﺑﺎﻫﻨﺮ ﮐﺮﻣﺎن
f-baghaei@mail.uk.ac.ir

ﭼﮑﯿﺪه
اﺳﺘﻔﺎده از ﻣﻤﺎﻧﻌﺖ ﮐﻨﻨﺪه ﻫﺎ ،از ﭘﺮﮐﺎرﺑﺮدﺗﺮﯾﻦ روش ﻫﺎ در ﺟﻠﻮﮔﯿﺮي از ﺧﻮردﮔﯽ ﻣﻮاد در ﺻـﻨﻌﺖ اﺳـﺖ .در اﯾـﻦ ﺗﺤﻘﯿـﻖ
ﻣﻄﺎﻟﻌﻪ ﺧﻮردﮔﯽ آﻟﯿﺎژ ﻣﺲ-ﻧﯿﮑﻞ) (25/75در اﺳﯿﺪ ﺳﻮﻟﻔﻮرﯾﮏ ﻧﯿﻢ ﻣﻮﻻر در ﻏﯿﺎب و ﺣﻀـﻮر ﭘﺮوﭘﺎرﮔﯿـﻞ اﻟﮑـﻞ ﺑـﺎ روش
ﻫﺎي اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ) ACاﻣﭙﺪاﻧﺲ و ﭘﻼرﯾﺰاﺳﯿﻮن ﺗﺎﻓﻞ(ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺖ .ﻧﺘﺎﯾﺞ ﺑﺪﺳﺖ آﻣﺪه ﻧﺸﺎن ﻣـﯽ دﻫـﺪ ﮐـﻪ
ﻓﺮآﯾﻨﺪ اﻟﮑﺘﺮواﮐﺴﯿﺪاﺳﯿﻮن آﻟﯿﺎژ ﻣﺲ -ﻧﯿﮑﻞ) (25/75در ﺣﻀﻮر ﭘﺮوﭘﺎرﮔﯿﻞ اﻟﮑﻞ ﮐﺎﻫﺶ ﻣـﯽ ﯾﺎﺑـﺪ .ازﻣﻨﺤﻨـﯽ ﺗﺎﻓـﻞ ﻧﺘﯿﺠـﻪ
ﮔﺮﻓﺘﻪ ﺷﺪ ﮐﻪ ﺑﺎ اﻓﺰاﯾﺶ ﻣﻘﺪار ﭘﺮوﭘﺎرﮔﯿﻞ اﻟﮑﻞ داﻧﺴـﯿﺘﻪ ﺟﺮﯾـﺎن ﺧـﻮردﮔﯽ ﮐـﺎﻫﺶ ﻣـﯽ ﯾﺎﺑـﺪ .ﻧﺘـﺎﯾﺞ  ACاﻣﭙـﺪاﻧﺲ ﻧﺸـﺎن
ﻣﯿﺪﻫﺪ ﮐﻪ ﺑﺎ اﻓﺰاﯾﺶ ﻣﻘﺪار ﭘﺮوﭘﺎرﮔﯿﻞ اﻟﮑﻞ ،ﻣﻘﺎوﻣﺖ ﭘﻼرﯾﺰاﺳﯿﻮن اﻓﺰﯾﺶ ﻣﯽ ﯾﺎﺑﺪ .ﻫﻤﭽﻨﯿﻦ ﻓﺮآﯾﻨﺪ ﺑﺮﻫﻢ ﮐﻨﺶ ﺑـﯿﻦ ﻣـﺎده
آﻟﯽ و ﺳﻄﺢ اﻟﮑﺘﺮود ﺑﻪ ﺻﻮرت ﺟﺬب ﺳﺮﯾﻊ ﭘﺮوﭘﺎرﮔﯿﻞ اﻟﮑﻞ ﺑﺮ روي ﺳﻄﺢ آﻟﯿﺎژ ﻣﺲ -ﻧﯿﮑﻞ) (25/75اﺳـﺖ ﮐـﻪ ﺑﺴـﺘﮕﯽ
ﺑﻪ اﻧﺮژي ﺟﺬب وﻏﻠﻈﺖ ﭘﺮوﭘﺎرﮔﯿﻞ اﻟﮑﻞ دارد.

واژه ﻫﺎي ﮐﻠﯿﺪي :اﺳﯿﺪ ﺳﻮﻟﻔﻮرﯾﮏ ،ﭘﺮوﭘﯿﻞ اﻟﮑﻞ ،ﭘﻼرﯾﺰاﺳﯿﻮن ﺗﺎﻓﻞ ،داﻧﺴﯿﺘﻪ ﺟﺮﯾﺎن ،اﻟﮑﺘﺮو اﮐﺴﯿﺪاﺳﯿﻮن
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Electrooxidation of Saccharose on Nickel Electrode in Alkaline
Media
M. Jafarian*, A. Naeemy, M. G. Mahjani
Department of chemistry, K. N. Toosi University of Technology, P. O. Box 15875-4416 Tehran, Iran
*corresponding author:
Email address: mjafarian@kntu.ac.ir

Abstract:
Studies of the electro catalysis for the oxidation of organic molecules are of importance in
connection with efforts to find alternative fuels to H2 in the anodic compartment of fuel cells. H2 is an
environmentally desirable anodic fuel, considering that only water results from the coupling of its
oxidation to the reduction of O2. However, H2 gas is difficult to handle relative to liquid fuels such as
alcohols which yield CO2 upon complete oxidation[1]. The purpose of the present work is
electrocatalytic oxidation of saccharose on nickel in the alkaline solution.
Sodium hydroxides, saccharose used in this work were analytical grade of Merck origin.
Electrochemical studies were carried out in a conventional three electrode cell powered by an
electrochemical system comprising of EG&G model 273 potentiostat/galvanostat and Solartron model
1255 frequency response analyzer. A dual Sat’d Ag/AgCl, a Pt wire and a nickel disk electrode were
used as the reference, counter and working electrodes, respectively.
Nickel modified NiOOH electrodes were used for the electro-catalytic oxidation of saccharose in
alkaline solutions where the methods of cyclic voltammetery (CV), chronoamperometry (CA) and
impedance spectroscopy were employed. The anodic current was proportional to the bulk
concentration of saccharose and any increase in the concentration of saccharose caused an almost
proportional linear enhancement of the anodic current. In CV studies, in the presence of saccharose
the peak current of the oxidation of nickel hydroxide increase is followed by a decrease in the
corresponding cathodic current. This suggests that the oxidation of saccharose is being catalyzed
through mediated electron transfer across the nickel hydroxide layer comprising of nickel ions of
various valence states [2]. Impedance spectroscopy showed that the charge transfer resistance
decreases with increasing saccharose concentrations. A mechanism based on the electro-chemical
generation of Ni3+ active sites [3] and their subsequent consumptions by saccharose have been
discussed and kinetic parameters have been derived.
[1] Appleby, A. J.; Foulkes, F. R. Fuel Cell Handbook; Van Nostrand Reinhold, New York, 1989.
[2] I. Danaee, M. Jafarian, F. Forouzandeh, F.Gobal, M.G. Mahjani, Int. J. Hydrogen Energy 33 (2008) 4367.
[3] I. Danaee, M. Jafarian, F. Forouzandeh, F.Gobal, M.G. Mahjani, Electrochim. Acta 53 (2008) 6602.
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Comparative study of oxidation of methanol, ethanol, 1-propanol,
2-propanol on Ni electrode
M. Jafarian*, A. Mirzapour, I. Danaee, M. G. Mahjani
Departement of chemistry, K. N. Toosi University Of Technology, P. O. Box 15875-4416 Tehran, Iran

Introduction
The electro-oxidation of alcohols is a wide research area for the development of fuel cell in this
respect , a great interest exist in the studying different alcohols[1,2]. According to these proposes; we
compared alcohol oxidation on Ni electrode, by using cyclic Voltammetry and impedance
spectroscopy techniqes.
Experimental:
Sodium hydroxide and all alcohols used in this work were Merck products of analytical grade
and

were

used

without

further

purifications.

Doubly

distilled

water

was

used

throughout.Electrochemical studies were carried out in a conventional three electrode cell powered by
an electrochemical system comprising of EG&G model 273 potentiostat/galvanostat. The system is
run by a PC through M270 commercial softwares via a GPIB interface. A dual Sat’d Ag/AgCl, a Pt
wire and a nickel disk electrode were used as the reference, counter and working electrodes,
respectively. All studies were carried out at 298± 2 K.
Results and discussion:
Ni modified NiOOH electrode prepared after repetitive cyclic Voltammetry.It is observes that the
methanol peak is higher than the other alcohol after that the peak currents of 1-propanol,ethanol and
2-propanol were obtained respectively.
Reference
[1] R. parsons, T . Vander Noot, J . electroanal.chem.257 (1988) 9.
[2] K. nishimura, K.Machida, m. Enyo, J.electroanal. Chem. 251 (1988) 117.
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ﺑﺮرﺳﯽ رﻓﺘﺎر اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ ﺑﺎزدارﻧﺪه ﻫﺎي آﻟﯽ ﺳﻨﺘﺰي ﺑﺮ ﺧﻮردﮔﯽ ﻓﻮﻻد زﻧﮓ ﻧﺰن 304در
ﻣﺤﯿﻂ اﺳﯿﺪي
2

ﺳﯿﺪ ﻣﺤﻤﺪ ﻋﻠﯽ ﺣﺴﯿﻨﯽ ،1ﻣﺮﯾﻢ ﺳﺎﻻري

ﮐﺮﻣﺎن-داﻧﺸﮕﺎه ﺷﻬﯿﺪ ﺑﺎﻫﻨﺮ ﮐﺮﻣﺎن -داﻧﺸﮑﺪه ﻋﻠﻮم -ﺑﺨﺶ ﺷﯿﻤﯽ
s.m.a.hosseini@mail.uk.ac.ir

ﭼﮑﯿﺪه
در ﺗﺤﻘﯿﻖ ﺣﺎﺿﺮ ،ﺧﻮردﮔﯽ ﻓﻮﻻد زﻧﮓ ﻧﺰن  304در ﻣﺤﯿﻂ اﺳـﯿﺪ ﺳـﻮﻟﻔﻮرﯾﮏ  0/5ﻣـﻮﻻر در ﺣﻀـﻮر ﻣﻘـﺎدﯾﺮ ﻣﺨﺘﻠﻔـﯽ از
ﺑﺎزدارﻧﺪه ﻫﺎي آﻟﯽ ﺳﻨﺘﺰي :اﺗﯿﻞ -2)] -3-آﻣﯿﻨﻮ اﺗﯿﻞ(آﻣﯿﻨﻮ[  -2-ﺑﻮﺗﺎﻧﻮات و اﺗﯿﻞ -2) -3-آﻣﯿﻨﻮآﻧﯿﻠﯿﻨﻮ(-2-ﺑﻮﺗـﺎﻧﻮات ،در
دﻣﺎﻫﺎي  25-55درﺟﻪ ﺳﺎﻧﺘﯽ ﮔﺮاد ﺑﺎ اﺳﺘﻔﺎده از ﺗﮑﻨﯿﮏ ﻫﺎي ﭘﺘﺎﻧﺴﯿﻮاﺳﺘﺎت و ﮐﺎﻫﺶ وزن ،ﻣﻄﺎﻟﻌﻪ ﮔﺮدﯾﺪه اﺳـﺖ .ﺑـﺎ رﺳـﻢ
ﻣﻨﺤﻨﯽ ﻫﺎي ﭘﻼرﯾﺰاﺳﯿﻮن ،ﭘﺎراﻣﺘﺮﻫﺎي ﺧﻮردﮔﯽ )ﭘﺘﺎﻧﺴﯿﻞ ﺧﻮردﮔﯽ ،ﺟﺮﯾﺎن ﺧﻮردﮔﯽ ،درﺻﺪ ﺑﺎزدارﻧﺪﮔﯽ و ﻣﯿﺰان ﭘﻮﺷﺶ
ﺳﻄﺢ( ﺑﺪﺳﺖ آﻣﺪ .ﺳﭙﺲ ﺑﺎ اﺳﺘﻔﺎده از ﭘﺎراﻣﺘﺮﻫﺎي ﺣﺎﺻﻞ ،ﺗﻮاﺑﻊ ﺗﺮﻣﻮدﯾﻨﺎﻣﯿﮑﯽ )اﻧﺮژي ﻓﻌـﺎل ﺳـﺎزي واﮐـﻨﺶ ،اﻧـﺮژي آزاد
ﺟﺬب واﮐﻨﺶ ،آﻧﺘﺎﻟﭙﯽ ﺟﺬب و آﻧﺘﺮوﭘﯽ ﺟﺬب واﮐﻨﺶ( ﻣﺤﺎﺳﺒﻪ ﺷﺪﻧﺪ .ﺑﺎ ﺑﺮرﺳﯽ ﻣﻨﺤﻨﯽ ﻫﺎي ﭘﻼرﯾﺰاﺳﯿﻮن ﺑﺪﺳﺖ آﻣـﺪه
و ﭘﺎراﻣﺘﺮﻫﺎي ﺧﻮردﮔﯽ ﻣﯿﺰان ﺗﺄﺛﯿﺮ ﺑﺎزدارﻧﺪه ﻫﺎ ،ﺑﺮ روي ﻓﻮﻻد زﻧﮓ ﻧﺰن ﺑﺮرﺳﯽ ﺷﺪ .ﻣﺸﺎﻫﺪه ﺷﺪ ،ﮐـﻪ اﯾـﻦ ﺑﺎزدارﻧـﺪه ﻫـﺎ
در ﻣﺤﯿﻂ اﺳﯿﺪ ﺳﻮﻟﻔﻮرﯾﮏ ﺗﺄﺛﯿﺮ ﺑﺎزدارﻧﺪﮔﯽ ﺧﻮﺑﯽ روي ﻓﻮﻻدزﻧﮓ ﻧﺰن دارد ،ﮐﻪ ﻧﺎﺷﯽ از ﻧﺤﻮة ﻋﻤﻠﮑﺮد آن روي ﺳـﻄﺢ
ﻓﻠﺰ اﺳﺖ .در اﯾﻦ ﺗﺤﻘﯿﻖ ،ﻣﯿﺰان ﺗﺄﺛﯿﺮ اﻓﺰاﯾﺶ دﻣﺎ ﺑﺮ ﻋﻤﻠﮑﺮد ﺑﺎزدارﻧﺪه ﻧﯿﺰ ﺑﺮرﺳﯽ ﺷـﺪ ﮐـﻪ ﻧﺸـﺎن داد ،اﻓـﺰاﯾﺶ دﻣـﺎ ﺗـﺄﺛﯿﺮي
ﻣﻨﻔﯽ ﺑﺮ ﻋﻤﻠﮑﺮد ﺑﺎزدارﻧﺪه دارد و ﺑﺎﻋﺚ ﺗﺸﺪﯾﺪ ﺧﻮردﮔﯽ ﭼﻪ در ﺣﻀﻮر و ﭼﻪ در ﻏﯿﺎب ﺑﺎزدارﻧـﺪه ﻣـﯽ ﺷـﻮد .ﻫﻤﭽﻨـﯿﻦ ﺑـﻪ
ﻣﻨﻈﻮر اﻧﺠﺎم ﺑﺮرﺳﯽ ﻫﺎي ﺳﻄﺤﯽ از ﻣﯿﮑﺮﺳﮑﻮپ اﻟﮑﺘﺮوﻧﯽ روﺑﺸﯽ  ، SEMاﺳﺘﻔﺎده ﮔﺮدﯾﺪ .ﻧﺘﺎﯾﺞ آزﻣﺎﯾﺸﻬﺎ ﻧﺸـﺎن داد ﮐـﻪ
اﻓﺰاﯾﺶ ﻏﻠﻈﺖ ﺑﺎزدارﻧﺪه ﻫﺎ ﺳﺒﺐ اﻓﺰاﯾﺶ راﻧﺪﻣﺎن ﺑﺎزدارﻧﺪﮔﯽ ﻣﯽ ﺷﻮد .ﻫﻤﭽﻨﯿﻦ ﻧﺘﺎﯾﺞ آزﻣﺎﯾﺸﻬﺎ ﻧﺸﺎن داد ﮐﻪ ﺑﺎزدارﻧـﺪه از
ﻧﻮع آﻧﺪي-ﮐﺎﺗﺪي ﻣﯽ ﺑﺎﺷﺪو ﻋﻤﻠﮑﺮد آن در ﺧﻮردﮔﯽ ﻓﻮﻻد ﺑﻪ ﻣﮑﺎﻧﯿﺰم ﺟﺬب ﻓﯿﺰﯾﮑﯽ آن ﻧﺴﺒﺖ داده ﻣﯽ ﺷﻮد.

ﮐﻠﻤﺎت ﮐﻠﯿﺪي :ﺧﻮردﮔﯽ ،ﭘﻼرﯾﺰاﺳﯿﻮن ،ﺑﺎزدارﻧﺪه  ،ﻓﻮﻻدزﻧﮓ ﻧﺰن ،ﺑﺎزدارﻧﺪﮔﯽ.

 -1داﻧﺸﯿﺎر ﺑﺨﺶ ﺷﯿﻤﯽ داﻧﺸﮕﺎه ﺷﻬﯿﺪ ﺑﺎﻫﻨﺮ ﮐﺮﻣﺎن.
 -2داﻧﺸﺠﻮي داﻧﺸﮕﺎه ﺷﻬﯿﺪ ﺑﺎﻫﻨﺮ ﮐﺮﻣﺎن.
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Electrochemical behaviour of organic compounds on the
corrosion of stainless steel in sulfuric acid solution
S.M.A.Hosseini 1, M.Salari 2
Department of Chemistry, Faculty of Science, Shahid Bahonar University, Kerman, Iran
s.m.a.hosseini@mail.uk.ac.ir

Abstract
In the present research, the corrosion behavior of stainless steel in 0.5 M sulfuric acid containing
different amounts of synthesized organic inhibitors: ethyl-3-[(2-aminoethyl) amino]-2-butenoate and
ethyl-3-(2-aminoanilino)-2-butenoate as an inhibitor at a temperature range 25-55º C were
investigated by potentiostatic and weight loss techniques. Corrosion parameters such as corrosion
potentials (Ecorr), cathodic Tafel slopes (βc), corrosion current densities (Icorr), inhibition efficiency
(IE) and surface coverage degree (θ) were determined. Also by using these data, thermodynamic
quantities such as (∆G, ∆H, and ∆S) were calculated. An inspection of the results reveals that, by
increasing the concentration of inhibitor, IE and θ are increased. This effect was more significant for
stainless steel, because the inhibiting effect were attributed to the parallel absorption on the metal
surface. We have also studied the effect of temperature on the corrosion parameters in the presence
and absence of inhibitor, which proved that, by increasing the temperature, the rate of corrosion rate
will be increased. Also, SEM was used surface analysis. Results show that increasing the
concentration of inhibitor, increase the efficiency of inhibitor. Results also indicate that the inhibitor
in question is of mixed type inhibitor, and this performance in control of corrosion of steel is
attributed to physical adsorption.

Keywords: Corrosion, Polarization, Inhibitor, Stainless steel, Inhibition

(Posters) ﭘﻮﺳﺘﺮﻫﺎ

٧٨

The Corrosion Inhibition Study of Mild Steel in
Hydrochloric Acid Solution Containing New S2N2-Schiff Bases
by Electrochemical and Quantum Techniques
M. Behpour, S.M.Ghoreishi, N. Mohammadi*
Department of chemistry, Faculty of science, University of Kashan, Kashan, I. R. Iran
*E-mail: n.mohammadi@grad.kashanu.ac.ir

Abstract
Mild steel is widely used in store tanks, petroleum refineries, and so on. The main problem of using
mild steel is its dissolution in acidic solutions. Acid solutions are widely used for removal of
undesirable scale and rust in many industrial processes. Inhibitors are generally used in these
processes to control metal dissolution in acid. In this paper, the Schiff bases containing sulphur and
nitrogen

as

heteroatom;

N-[(Z)-1-phenylemethyleidene]-N-{2-[(2-{[(Z)-1-

phenylmethylidene]amino}phenyl)disulfanyl]phenyl}amine,2-[({2-[(2-{[(Z)-1-(2
hydroxyphenyl)methylidene]amino}phenyl)disulfanyl]phenyl} imino)methyl]phenol , N-[(Z)-1-(4methylphenyl)methylidene]-N-{2-[(2-{[(Z)-1-(4-methylphenyl)
methylidene]amino}phenyl)disulfanyl]phenyl}amine; are synthesized. The efficiency of these S2N2Schiff bases as a corrosion inhibitor for mild steel in 2.0 M HCl has been investigated.
Potentiodynamic polarization measurements, electrochemical impedance spectroscopy “EIS”, weight
loss measurements and quantum chemical methods are used to study the effect of Schiff bases on the
corrosion inhibition of the mild steel. Potentiodynamic polarization measurements suggest that the
inhibitors
have a mixed anodic–cathodic nature but these inhibitors have somewhat greater influence on the
cathodic process because these compounds shift the corrosion potential towards more negative values.
The impedance measurements show that the inhibition efficiencies increase with increasing
concentration of inhibitors. The impedance response is similar to a parallel combination of a capacitor
(Cdl) and a resistor (Rct) both are in series with another resistor (RΩ). This is the standard Randels
circuit without diffusion control. The results from potentiodynamic polarization, impedance and
weight loss measurements are in good agreement. The
results show that these compounds have good inhibiting properties for mild steel corrosion in acidic
media. Adsorption of Schiff bases on the surface of mild steel, in hydrochloric acid solution, follows
the Longmuir adsorption isotherm. The negative values of ΔGads obtained from these studies indicate
that the inhibitors are strongly adsorbed on the steel surface. The results from Arrhenius plots show
that the inhibition efficiency increases with increasing temperature and the activation energy
is lower in the presence of inhibitor. The lower activation energy in presence of inhibitor is shown
chemisorption of inhibitors on the surface of mild steel. Also, the quantum chemical parameters show
the same results in inhibition efficiency.
Keywords: Corrosion inhibition, Mild steel, S2N2-Schiff base, Impedance, Polarization
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Corrosion behavior of electroless Ni-P-Au coatings composite in
3.5% NaCl solution
Habib Ashaasi-Sorkhabi, Leila Abdoli
Electrochemistry Research Laboratory, Physical Chemistry Department, Chemistry Faculty, Tabriz
University, Tabriz, Iran
Corresponding Author E-mail: ashaasi@tabrizu.ac.ir

Abstract:
The aim of this study is to explore the effect of gold nanoparticles (AuNPs) on the corrosion
resistance of nano-composite coating Ni-P-Au. In this work AuNPs were synthesized by
sonochemical reduction method and polyvinylpyrrolidon (PVP) (Mw=1300000) was used as a
stabilizer. The nano-composite coating of Ni-P-Au was obtained by adding synthesized
AuNPs to the Ni-P electroless plating solution. Electrochemical impedance spectroscopy
(EIS) and polarization measurement have been used to evaluate the coating resistance. The
Ni-P-Au coating showed the highest surface resistance compared with Ni-P.
Keywords: Gold nanoparticles, Electrochemical impedance spectroscopy, Ni-P electroless
plating, Nano-composite coatings.
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The influence of Ni percent on the corrosion behavior of Cu-Ni
alloys in neutral chloride solutions
A.Dadgarinezhada , F.Baghaeia
Material Science and Engineering Department, Shahid-Bahonar University of Kerman , Kerman ,Iran
Email: a.dadgar@mail.uk.ac.ir , dadgarinezhad_1@yahoo.com

Abstract
The electrochemical behavior of copper–nickel alloys with different Ni content (5–65%) in neutral
chloride solutions of pH 7 was investigated. The effects of chloride ion concentration and immersion
time were also studied. Different electrochemical methods such as polarization and electrochemical
impedance spectroscopy (EIS) techniques were used. The results show that the increase in nickel
content decreases the corrosion rate of the alloys in the neutral chloride solution.The increase of
chloride concentration up to 0.3 mol dm−3 increases the corrosion rate. At higher concentrations
([Cl−] > 0.3 mol dm−3) the corrosion rate decreases due to the hydrolysis of Cu(I) chloride to form
the passive Cu(I) oxide film. The experiment data have shown that the increase of immersion time of
the alloys in the chloride solution increase the corrosion resistance of alloys.
Keywords: corrosion, electrochemical, impedance, polarization
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ﺑﺮرﺳﯽ رﻓﺘﺎراﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ آﻧﺪﻫﺎي  Pb-Ca-Snﻣﻮرد اﺳﺘﻔﺎده در ﺳﻠﻮﻟﻬﺎي اﻟﮑﺘﺮوﯾﻨﯿﻨﮓ
ﻣﺠﺘﻤﻊ ﻣﺲ ﺳﺮﭼﺸﻤﻪ ﺑﻪ روش وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧﻪ اي
2

ﻧﺠﻤﻪ ﻻري ،1ﻣﺮﯾﻢ اﺣﺘﺸﺎم زاده

 -1داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ ﺑﺨﺶ ﻣﻬﻨﺪﺳﯽ ﻣﻮاد داﻧﺸﮕﺎه ﺷﻬﯿﺪ ﺑﺎﻫﻨﺮ ﮐﺮﻣﺎن n1lari@yahoo.com
-2اﺳﺘﺎدﯾﺎر ﺑﺨﺶ ﻣﻬﻨﺪﺳﯽ ﻣﻮاد داﻧﺸﮕﺎه ﺷﻬﯿﺪ ﺑﺎﻫﻨﺮ ﮐﺮﻣﺎن ehtesham@mail.uk.ac.ir

ﭼﮑﯿﺪه
در ﻓﺮاﯾﻨﺪ اﻟﮑﺘﺮووﯾﻨﯿﻨﮓ ﻣﺲ ﺳﺮﭼﺸﻤﻪ ﻋﻤﻮﻣﺎ از آﻧﺪﻫﺎي ﺳﺮﺑﯽ اﺳﺘﻔﺎده ﻣﯽ ﮐﻨﻨﺪ .اﯾﻦ اﻣﺮ ﺑﻪ ﻋﻠﺖ ﻣﻘﺎوﻣﺖ ﺧﻮردﮔﯽ
ﻣﻨﺎﺳﺐ اﯾﻦ آﻧﺪﻫﺎ در اﻟﮑﺘﺮوﻟﯿﺖ ﺣﺎوي ﺳﻮﻟﻔﺎت ﻣﯽ ﺑﺎﺷﺪ .در ﻧﺘﯿﺠﻪ اﺳﺘﻔﺎده از اﯾﻦ آﻧﺪﻫﺎ ﻧﻘﺶ ﺑﺴﺰاﯾﯽ در ﺗﻮﻟﯿﺪ ﻣﺲ ﺑﺎ
ﺧﻠﻮص ﻗﺎﺑﻞ ﻗﺒﻮﻟﯽ ،اﯾﻔﺎ ﻣﯽ ﮐﻨﺪ .ﺑﺮﻃﺒﻖ ﺗﺤﻘﯿﻘﺎت ﭘﯿﺸﯿﻦ ﻓﺎزﻫﺎي ﺗﺸﮑﯿﻞ ﺷﺪه ﺑﺮ ﺳﻄﺢ آﻧﺪﻫﺎي ﺳﺮﺑﯽ ﻣﻌﻤﻮﻻ ﺗﺮﮐﯿﺒﺎت
 PbSo4,α Pbo2 ,β Pbo2ﻣﯽ ﺑﺎﺷﻨﺪ .در اﯾﻦ ﺗﺤﻘﯿﻖ ﺧﻮاص اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ آﻧﺪﻫﺎي  Pb-Ca-Snﺑﻪ روش وﻟﺘﺎﻣﺘﺮي
ﭼﺮﺧﻪ اي در ﻣﺤﺪوده زﻣﺎﻧﯽ 0ﺗﺎ 96ﺳﺎﻋﺖ ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺖ .ﻧﺘﺎﯾﺞ ﻧﺸﺎن دﻫﻨﺪه ي ﺑﻪ وﺟﻮد آﻣﺪن ﺗﺮﮐﯿﺒﺎت اﮐﺴﯿﺪ
و ﺳﻮﻟﻔﺎت ﺳﺮب روي آﻧﺪ ﻣﯽ ﺑﺎﺷﺪ ،ﮐﻪ ﺑﺎ ﮔﺬﺷﺖ زﻣﺎن ﻣﯿﺰان اﯾﻦ ﺗﺮﮐﯿﺒﺎت روي آﻧﺪ اﻓﺰاﯾﺶ ﻣﯽ ﯾﺎﺑﺪ .ﻫﻤﭽﻨﯿﻦ در ﻃﯽ
زﻣﺎن ﭘﯿﮑﻬﺎي ﻣﻨﺤﻨﯽ ﺑﻪ ﺳﻤﺖ ﭘﺘﺎﻧﺴﯿﻠﻬﺎي ﻣﻨﻔﯽ ﺷﯿﻔﺖ ﭘﯿﺪا ﻣﯿﮑﻨﺪ ﮐﻪ ﻧﺸﺎن دﻫﻨﺪه ﻣﺴﺘﻌﺪ ﺷﺪن آﻧﺪ ﺑﻪ ﺧﻮردﮔﯽ ﻣﯽ ﺑﺎﺷﺪ.

ﮐﻠﻤﺎت ﮐﻠﯿﺪي:آﻧﺪﻫﺎي ﺳﺮﺑﯽ،اﻟﮑﺘﺮووﯾﻨﯿﻨﮓ،وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧﻪ اي ،ﺧﻮردﮔﯽ،اﻟﮑﺘﺮوﺷﯿﻤﯿﺎﯾﯽ

(Posters) ﭘﻮﺳﺘﺮﻫﺎ

٨٢

Photoelectrochemical Studies of PbS thin film
M. Jafarian*, A. Aghassi, I.Danaee, M.G. Mahjani
Department of Chemistry, K.N. Toosi University of Technology, Tehran, Iran
Corresponding Author E-mail: mjafarian@kntu.ac.ir

Abstract
PbS is narrow and direct band gap semiconductor whose energy lies typically between 0.3 to 0.4 eV at
room temperature. PbS thin films have been used in infrared application for decade [1]. PbS thin films
have been deposited by various technique e.g., chemical bath deposition ,spray pyrolysis , vacuum
evaporation and electrodeposition [2,3]. Among these methods , electrodeposition is simple , scalable
and reproducible. In our present work, we studied PbS thin film by Photoelectrochemical techniques
in alkaline solution. Electrochemical studies were carried out in a conventional three electrode cell
powered by an electrochemical system comprising of EG&G model 273 potentiostat/galvanostat and
Solartron model 1255 frequency response analyzer. A dual Sat’d Ag/AgCl, a Graphite and a Lead
disk electrode were used as the reference, counter and working electrodes, respectively. PbS thin film
was synthesized by electrochemical methods e.g., chronoamperometry, chronopotentiometry and
cyclic voltammetry in mixed solution of Na2S and NaOH on Lead electrode. Cyclic voltammetry of
PbS thin film in 0.1M NaOH solution shows oxidation peak in darkness at 1 V/Ag-AgCl. In presence
of light, the increasing oxidation peak current was observed and indicated surface states of
semiconductor were activated by light (Fig.1). Electrochemical impedance spectroscopy studies
showed the resistance of high frequencies and also diameter of charge transfer resistance decreased
with light (Fig.2).

Fig. 1

Fig. 2

Keywords: lead sulphide, semiconductor, photoelectrochemical, impedance
[1] T.H.Jojnson, Proc. SPIE, Int. Soc. Opt. Eng., 443 (1984) 60.
[2] H.Saloniemi, M.Ritala, M.Leskla, R.Lappalainen, J. Electrochem. Soc., 147 (1999) 2522.
[3] M. Takahashi, Y. Ohshima, K. Nagata, S. Furuta., J. Electroanal. Chem., 359
(1993) 281.
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Electrocatalytic oxidation and simultaneous determination of uric
acid and ascorbic acid at glassy carbon electrode modified with
iron(III) complex adsorbed on multi-walled carbon nanotubes
Tahereh Rohani a, Mohammad Ali Taher b
a, b:

Department of Chemistry, Faculty of Science, Shahid Bahonar University, Kerman, Iran
Corresponding Author E-mail: th.rohani@gmail.com

Abstract
This article reports the highly selective and sensitive uric acid quantification in the presence of
ascorbic acid using glassy carbon electrodes (GCEs) modified with iron (III) 5-Br PADAP complex
adsorbed on multi-walled carbon nanotubes. The electrocatalytic activity of modified MWCNT
deposited on GCEs has allowed an important decrease in the overvoltages for ascorbic acid oxidation
(440 mV), making possible the clear definition of the oxidation processes of ascorbic acid and uric
acid. The differential pulse voltammetry was applied for determination ascorbic acid and uric acid.
For uric acid, A linear response range from 5µmol L−1 to 5 mmolL−1 was obtained. The sensitivities
were, (9.8±0.2)×104 µAM−1 (r = 0.994) and (10.7±0.2)×104 µAM−1 (r = 0.994) in the presence and
absence of 1.0 mM ascorbic acid, respectively. The sensor was successfully used for the
quantification of uric acid in serum samples.
Keywords: Carbon nanotubes; Uric acid; Ascorbic acid; Electrocatalytic oxidation
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Quantum Electrochemistry
اﻟﮑﺘﺮوﺷﯿﻤﯽ ﮐﻮاﻧﺘﻤﯽ

The Influence of Carbon Doping on the Adsorption Efficiency of Boron
Nitride Nanotubes
Nasser L. Hadipour*, Mahmoud Mirzaei
Department of Chemistry, Tarbiat Modares University, Tehran, Iran

*E-mail: hadipour@modares.ac.ir

Abstract:
Nanotubes are very important in adsorption of matters especially gases. The non-carbon
boron nitride nanotubes (BNNTs) are important for this purpose. Rich electron density at the
sites of boron and nitrogen nuclei play important role in the adsorption of maters; therefore,
the matters are much more adsorbed by the ends of nanotube. If the nanotube could adsorb
the matters by atoms other than the end atoms, the efficiency of nanotube is increased. To this
aim, some of boron and nitrogen atoms in the wall of BNNT are doped by carbon atoms.
Density functional theory (DFT) calculations of the electric field gradient (EFG) tensors in
the optimized structures reveal that those boron and nitrogen atoms which are directly
connected to the doped carbons exhibit behaviors like the end atoms; therefore, they are
proper candidates for adsorbing matters in addition to the end atoms.
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ﻣﻄﺎﻟﻌﻪ ﻧﻘﺶ ﻧﺎﺧﺎﻟﺼﯽ ﮐﺮﺑﻨﯽ در ﮐﺎراﯾﯽ ﺟﺬب ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎي ﺑﻮرﻧﯿﺘﺮﯾﺪ
ﻧﺎﺻﺮ ﻫﺎديﭘﻮر* ،ﻣﺤﻤﻮد ﻣﯿﺮزاﺋﯽ
ﺑﺨﺶ ﺷﯿﻤﯽ ،داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس ،ﺗﻬﺮان ،اﯾﺮان
*E-mail: hadipour@modares.ac.ir

ﭼﮑﯿﺪه:
ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎ در ﺟﺬب ﻣﻮاد و ﺑﻪوﯾﮋه ﮔﺎزﻫﺎ از اﻫﻤﯿﺖ ﺑﺴﯿﺎر زﯾﺎدي ﺑﺮﺧﻮردار ﻫﺴﺘﻨﺪ .ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎي ﺑﻮرﻧﯿﺘﺮﯾﺪ ﮐﻪ از دﺳﺘﻪ
ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎي ﻏﯿﺮﮐﺮﺑﻨﯽ ﻣﺤﺴﻮب ﻣﯽ ﺷﻮﻧﺪ ﻧﯿﺰ ﺑﺮاي اﯾﻦ ﻣﻨﻈﻮر ﺑﺴﯿﺎر ﺣﺎﯾﺰ اﻫﻤﯿﺖ ﻫﺴﺘﻨﺪ .ﻣﺤﯿﻂ اﻟﮑﺘﺮوﻧﯽ ﻗﻮي در اﻃﺮاف
ﻫﺴﺘﻪﻫﺎي ﺑﻮر و ﻧﯿﺘﺮوژن در ﺟﺬب ﻣﻮاد ﻧﻘﺶ ﻣﻬﻤﯽ دارﻧﺪ و ﺑﻪ ﻫﻤﯿﻦ دﻟﯿﻞ ﺑﺴﯿﺎري از ﺟﺬبﻫﺎ از ﻃﺮﯾﻖ دﻫﺎﻧﻪ ﻧﺎﻧﻮﻟﻮﻟﻪ ﻫﺎ
ﺻﻮرت ﻣﯽﮔﯿﺮد .ﺣﺎل اﮔﺮ ﻋﻼوه ﺑﺮ دﻫﺎﻧﻪ ﻧﺎﻧﻮﻟﻮﻟﻪ ،ﻣﮑﺎن دﯾﮕﺮي ﻧﯿﺰ در ﺳﻄﺢ ﻧﺎﻧﻮﻟﻮﻟﻪ از ﻧﻈﺮ ﻣﺤﯿﻂ ﻣﺸﺎﺑﻪ اﺗﻢﻫﺎي ﻟﺒﻪاي
ﺑﺎﺷﺪ ﻣﯽﺗﻮاﻧﺪ ﮐﺎراﯾﯽ ﺟﺬب ﻧﺎﻧﻮﻟﻮﻟﻪ ﺑﻮرﻧﯿﺘﺮﯾﺪ را اﻓﺰاﯾﺶ دﻫﺪ .ﺑﺪﯾﻦ ﻣﻨﻈﻮر از ﻧﻘﺶ ﻧﺎﺧﺎﻟﺼﯽ ﮐﺮﺑﻨﯽ ﺑﻪ ﺻﻮرت ﮐﺮﺑﻦﻫﺎي
ﺟﺎﯾﮕﺰﯾﻦ ﺷﺪه ﺑﻪ ﺟﺎي اﺗﻢ ﻫﺎي ﺑﻮر و ﻧﯿﺘﺮوژن در دﯾﻮاره ﻧﺎﻧﻮﻟﻮﻟﻪ ﺑﻮرﻧﺘﯿﺮﯾﺪ ﺧﺎﻟﺺ ﺑﻬﺮه ﮔﺮﻓﺘﻪ ﺷﺪه اﺳﺖ .ﻣﻄﺎﻟﻌﻪ ﺑﺎ
ﻣﺤﺎﺳﺒﺎت ﻧﻈﺮﯾﻪ ﺗﺎﺑﻌﯽ ﭼﮕﺎﻟﯽ ﺑﺮاي ﺑﻬﯿﻨﻪ ﺳﺎزي اﻧﺮژي ﺳﺎﺧﺘﺎري و ﻣﺤﺎﺳﺒﻪ ﺗﺎﻧﺴﻮرﻫﺎي ﺷﯿﺐ ﻣﯿﺪان اﻟﮑﺘﺮﯾﮑﯽ ﮐﻪ ارﺗﺒﺎط
ﻣﺴﺘﻘﯿﻢ ﺑﺎ ﭼﮕﺎﻟﯽ اﻟﮑﺘﺮوﻧﯽ اﻃﺮاف ﻫﺴﺘﻪﻫﺎي ﭼﻬﺎرﻗﻄﺒﯽ دارﻧﺪ اﻧﺠﺎم ﺷﺪه اﺳﺖ .ﻧﺘﺎﯾﺞ ﺣﺎﮐﯽ از آن ﻫﺴﺘﻨﺪ ﮐﻪ اﺗﻢﻫﺎي ﺑﻮر
و ﻧﯿﺘﺮوژن ﮐﻪ در ﭘﯿﻮﻧﺪ ﻣﺴﺘﻘﯿﻢ ﺑﺎ اﺗﻢﻫﺎي ﮐﺮﺑﻦ ﺟﺎﯾﮕﺰﯾﻦ ﺷﺪه در دﯾﻮاره ﻧﺎﻧﻮﻟﻮﻟﻪ ﻫﺴﺘﻨﺪ ﺧﺼﻮﺻﯿﺎﺗﯽ ﻫﻤﭽﻮن اﺗﻢﻫﺎي
ﻟﺒﻪاي ﭘﯿﺪا ﻣﯽﮐﻨﻨﺪ ﮐﻪ ﮐﺎﻧﺪﯾﺪي ﺑﺮاي ﺟﺬب ﻣﻮاد ﻋﻼوه ﺑﺮ اﺗﻢﻫﺎي ﻟﺒﻪاي ﻣﺤﺴﻮب ﻣﯽﺷﻮﻧﺪ.
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ﻣﻄﺎﻟﻌﻪ ﺟﺬب اﮐﺴﯿﮋن ﺑﺮ روي ﻧﺎﻧﻮ ﺧﻮﺷﻪ ﻫﺎي ﭘﻼﺗﯿﻦ ﺑﺮاي واﮐﻨﺶ اﺣﯿﺎي اﮐﺴﯿﮋن در ﭘﯿﻠﻬﺎي
ﺳﻮﺧﺘﯽ
3

ﺳﯿﺪ ﻣﺤﻤﺪ اﻋﻈﻤﯽ ،1ﻣﻬﺪي ﺧﯿﺮﻣﻨﺪ ،1ﺣﺴﯿﻦ ﻏﺮﯾﺒﯽ ،2اﻟﯿﺎس ﺷﻤﺲ
ﮔﺮوه ﺷﯿﻤﯽ ،داﻧﺸﮑﺪه ﻋﻠﻮم ﭘﺎﯾﻪ ،داﻧﺸﮕﺎه ﯾﺎﺳﻮج ،ﯾﺎﺳﻮج ،اﯾﺮان
azami@mail.yu.ac.ir

ﭼﮑﯿﺪه
ﺑﺮﻫﻤﮑﻨﺶ اﮐﺴﯿﮋن ﺑﺎ ﺧﻮﺷﻪ ﻫﺎي ﭘﻼﺗﯿﻨﯽ از  40ﺳﺎل ﭘﯿﺶ ﺗﺎ ﮐﻨﻮن ﺷﻨﺎﺧﺘﻪ ﺷﺪه اﺳﺖ ﮐﻪ ﻋﻤﺪﺗﺎً ﻣﺮﺑﻮط ﺑﻪ اﮐﺴﯿﺪ ﭘﻼﺗﯿﻦ
ﻣﯽ ﺷﻮد وﻟﯽ ﺟﺰﺋﯿﺎت دﻗﯿﻖ ﻣﮑﺎﻧﯿﺴﻢ آن ﻫﻨﻮز ﻧﺎﺷﻨﺎﺧﺘﻪ اﺳﺖ .اﯾﻦ ﻓﺮاﯾﻨﺪ ﻧﻘﺶ اﺳﺎﺳﯽ در واﮐﻨﺶ ﮐﺎﺗﺪي ﭘﯿﻠﻬﺎي ﺳﻮﺧﺘﯽ و
ﺑﺎﻟﻄﺒﻊ در ﻋﻤﻠﮑﺮد آن اﯾﻔﺎ ﻣﯽ ﻧﻤﺎﯾﺪ .ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ اﻫﻤﯿﺖ ﻣﺴﺌﻠﻪ ،ﻣﻄﺎﻟﻌﻪ ﮐﻮاﻧﺘﻮﻣﯽ ﺑﺮﻫﻤﮑﻨﺸﻬﺎي ﻧﺎﻧﻮﺧﻮﺷﻪ ﻫﺎي ﭘﻼﺗﯿﻦ ﺑﺎ
اﮐﺴﯿﮋن ﮐﻤﮏ ﺷﺎﯾﺎﻧﯽ در درك اﺑﻌﺎد ﻧﺎﺷﻨﺎﺧﺘﻪ ﻓﺮاﯾﻨﺪ ﻣﺬﮐﻮر ﺧﻮاﻫﺪ ﻧﻤﻮد .در اﯾﻦ ﺗﺤﻘﯿﻖ ،ﺑﺮﻫﻤﮑﻨﺶ ﺑﯿﻦ ﻧﺎﻧﻮﺧﻮﺷﻪ ﻫﺎي
ﭘﻼﺗﯿﻦ و ﻣﻮﻟﮑﻮل اﮐﺴﯿﮋن ﺑﺎ اﺳﺘﻔﺎده از ﺗﺼﻮﯾﺮ ارﺑﯿﺘﺎﻟﯽ ﺗﺎﺑﻊ ﻣﻮج ﻣﻄﺎﻟﻌﻪ ﮔﺮدﯾﺪه اﺳﺖ .ﺑﻪ اﯾﻦ ﻣﻨﻈﻮر ،ارﺑﯿﺘﺎﻟﻬﺎي ﺳﯿﺴﺘﻢ
ﮐﻤﭙﻠﮑﺲ و اﺟﺰاء ﻣﻨﻔﺮد ﻣﺴﺘﻘﺮ ﮔﺮدﯾﺪه و ﺳﭙﺲ ﻋﺪم اﺳﺘﻘﺮار ﺳﯿﺴﺘﻢ اﻟﮑﺘﺮوﻧﯽ ﺗﻮﺳﻂ ﻣﺎﺗﺮﯾﺴﻬﺎي ﭼﮕﺎﻟﯽ ﻣﺮﺑﻮﻃﻪ ﻣﻮرد
ﺗﺠﺰﯾﻪ و ﺗﺤﻠﯿﻞ ﻗﺮار ﮔﺮﻓﺘﻪ اﻧﺪ .ﻣﺤﺎﺳﺒﻪ اﻧﺘﻘﺎل ﺑﺎر ،ﭘﯿﻮﻧﺪﻫﺎي ﺑﺮﮔﺸﺘﯽ و ﺳﻬﻢ ارﺑﯿﺘﺎﻟﻬﺎي ﻣﺨﺘﻠﻒ در ﺷﮑﻞ ﮔﯿﺮي ﭘﯿﻮﻧﺪﻫﺎ
ﺟﺰﺋﯽ از اﯾﻦ ﻣﻮارد ﻣﯽ ﺑﺎﺷﻨﺪ .ﻧﺘﺎﯾﺞ ﺣﺎﺻﻞ از ﻗﻄﺮي ﺳﺎزي ﻣﺎﺗﺮﯾﺴﻬﺎي ﭼﮕﺎﻟﯽ ﺣﺎﺻﻞ ﺑﯿﺎﻧﮕﺮ اﯾﻦ ﻫﺴﺘﻨﺪ ﮐﻪ ﻫﺮ دو ﺳﯿﺴﺘﻢ
 σو  πدر اﯾﺠﺎد ﺑﺮﻫﻤﮑﻨﺶ ﺳﻬﯿﻢ ﻫﺴﺘﻨﺪ ﮐﻪ ﻣﯽ ﺗﻮاﻧﻨﺪ ﺗﻮﺳﻂ وﯾﮋه ﻣﻘﺎدﯾﺮ ﻣﺮﺑﻮﻃﻪ ﺑﻪ ﺻﻮرت ﮐﻤﯽ ﺗﻮﺻﯿﻒ ﺷﻮﻧﺪ.

واژه ﻫﺎي ﮐﻠﯿﺪي :ﭘﯿﻞ ﺳﻮﺧﺘﯽ ،واﮐﻨﺶ اﺣﯿﺎي اﮐﺴﯿﮋن ،ﻧﺎﻧﻮ ﺧﻮﺷﻪ ﻫﺎي ﭘﻼﺗﯿﻦ
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Theoretical and Experimental Study of Copper Electrowinning
process in NICICo.
Gholamreza Karimia, Katayoun Kalantari Nejadb
a:

school of Chemical & Petroleum Engineering, Shiraz University, Iran b: school of Chemical &
Petroleum Engineering, Shiraz University
ghkarimi@shirazu.ac.ir

Abstract
Solvent extraction followed by electrowinning (SX-EW) is an economical option for the processing of
low –grade and oxide copper ore. Phenomenological methods were developed to simulate the copper
EW processes. The simulation is used to predict the operation of the NICICo. Pilot plant put in
operation in 1999. Results confirm the potential of the simulation that would subsequently be used for
student training, process optimization, and to assess the performance of control strategies.

Keywords: copper, electrowinning, modeling, NICICo.
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ﺑﺮرﺳﯽ ﺗـﺌﻮري و ﻋﻤﻠﯽ ﻓﺮاﯾﻨﺪ اﻟﮑﺘﺮووﯾﻨﯿﻨﮓ ﻣﺠﺘﻤﻊ ﻣﺲ ﺳﺮﭼﺸﻤﻪ
ﻏﻼﻣﺮﺿﺎ ﮐﺮﯾﻤﯽ ،1ﮐﺘﺎﯾﻮن ﮐﻼﻧﺘﺮي ﻧﮋاد

2

ﺑﺨﺶ ﻣﻬﻨﺪﺳﯽ ﺷﯿﻤﯽ و ﻧﻔﺖ و ﮔﺎز ،داﻧﺸﮑﺪه ي ﻣﻬﻨﺪﺳﯽ ،داﻧﺸﮕﺎه ﺷﯿﺮاز ،اﯾﺮان
ghkarimi@shiraz.ac.ir

ﭼﮑﯿﺪه

ﻓﺮاﯾﻨﺪ اﻟﮑﺘﺮووﯾﻨﯿﻨﮓ ﺑﺮاي ﺳﻨﮓ ﻫﺎي ﮐﻢ ﻋﯿﺎر و اﮐﺴﯿﺪي ﻣﺲ ﺑﺴﯿﺎر اﻗﺘﺼﺎدي اﺳﺖ.ﮐﺎري ﮐﻪ اﯾﻨﺠﺎ ﺑﺮرﺳﯽ ﺷﺪه اﺳﺖ،
ﻣﺪﻟﺴﺎزي اﯾﻦ ﻓﺮاﯾﻨﺪ ﺟﻬﺖ ﺷﺮح و ﺗﻮﺻﯿﻒ ﻣﺮاﺣﻞ و ﮐﺎرﮐﺮد وﺣﺪ اﻟﮑﺘﺮووﯾﻨﯿﻨﮓ اﺳﺖ ﺗﺎ ﺑﺘﻮان ﺑﻪ ﯾﮏ ﺷﺒﯿﻪ ﺳﺎزي

ﻣﻨﻄﺒﻖ ﺑﺮ آن دﺳﺖ ﯾﺎﻓﺖ .ورودي ﻫﺎ از ﻃﺮﯾﻖ ﺗﺌﻮري از ﻣﻘﺎﻻت ﮔﺮﻓﺘﻪ ﺷﺪه اﺳﺖ و در ﻣﺮﺣﻠﻪ ﺑﻌﺪ از داده ﻫﺎي واﺣﺪ
اﻟﮑﺘﺮووﯾﻨﯿﻨﮓ ﻣﺲ ﺳﺮﭼﺸﻤﻪ ﮐﺮﻣﺎن اﺳﺘﻔﺎده ﺷﺪه اﺳﺖ و ﻣﺪل ﮐﺎﻟﯿﺒﺮه ﺷﺪه اﺳﺖ .ﻧﺘﺎﯾﺞ ﺣﺎﺻﻞ در ﺟﻬﺖ ﻣﻄﺎﻟﻌﻪ و ﺗﺤﻘﯿﻖ
ﻓﺮاﯾﻨﺪ ،ﮐﻨﺘﺮل واﺣﺪ و ﺑﻬﯿﻨﻪ ﮐﺮدن ﺷﺮاﯾﻂ ﻋﻤﻠﮑﺮدي آن ﺳﻮد ﺑﺮد.ﻧﺘﺎﯾﺞ ﻗﺎﺑﻞ ﺑﺮرﺳﯽ در اﯾﻦ ﻣﺪﻟﺴﺎزي ﺷﺎﻣﻞ اﯾﻦ ﻣﻮارد
اﺳﺖ :ﻣﯿﺰان ﺗﻮﻟﯿﺪ ﻣﺲ در ﮐﺎﺗﺪ ،رون ﺗﻐﯿﯿﺮ ﻓﻠﺰ آﻫﻦ از ورودي ﺗﺎ ﺧﺮوﺟﯽ ،ﺟﺮﯾﺎن ﺳﻠﻮل ﻫﺎ و ﺑﺎزدﻫﯽ ﺟﺮﯾﺎن.

واژه ﻫﺎي ﮐﻠﯿﺪي :ﻣﺲ ،اﻟﮑﺘﺮووﯾﻨﯿﻨﮓ ،ﻣﺪﻟﺴﺎزي ،ﺷﺒﯿﻪ ﺳﺎزي ،ﺳﺮﭼﺸﻤﻪ

-1اﺳﺘﺎدﯾﺎر ﺑﺨﺶ ﻣﻬﻨﺪﺳﯽ ﺷﯿﻤﯽ و ﻧﻔﺖ ﮔﺎز داﻧﺸﮕﺎه ﺷﯿﺮاز
-2داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ
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Calculation of Electrochemical Half-wave Potential of Aromatic
Compounds using GA-MLR and ANN methods
Z. Garkani-Nejad and H. Rashidi-Nodeh
Chemistry department, Faculty of Science,Vali-e-Asr University, Rafsanjan, Iran.
garakani@mail.vru.ac.ir

Abstract
A quantitative structure-electrochemistry relationship (QSER) study has been done on the
half–wave potential (E1/2) of 47 aromatic compounds using of multiple liner regression
(MLR) and artificial neural network (ANN) modeling methods. Genetic algorithm based on
multiple linear regression (GA-MLR) procedure was employed for selecting of a suitable
subset of descriptors. The best selected descriptors were MWCO9, Mor17u, More28u,
Mor28v, Ic2, Then, selected descriptors were used as inputs for an artificial neural network.
The best artificial neural network model was a fully-connected, feed forward back
propagation network with a 5-4-1 architecture. Correlation coefficient between the
experimental and calculated values of E1/2 for the artificial neural network and MLR models
were R = 0.995 and R = 0.955 for the training set, respectively. For the test set R was 0.987
for the ANN model and R was 0.969 for the MLR model. Standard error for the training set
using neural network was SE=0.242 and for the MLR model was SE=0.307. Comparison of
the results indicates that the ANN method has a better predictive power than the MLR
method.
Keywords: Half–wave potential (E1/2), Artificial neural network (ANN), Genetic algorithm
(GA), Multiple linear regression (MLR), quantitative structure-electrochemistry relationship
(QSER)
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ﻣﻘﺎﯾﺴﻪ ي ﻣﺤﺘﻮاي ﮐﺘﺎب ﻫﺎي درﺳﯽ ﺷﯿﻤﯽ دﺑﯿﺮﺳﺘﺎن در ﮐﺸﻮرﻫﺎي اﯾﺮان  ،اﻧﮕﻠﯿﺲ  ،اﻣﺮﯾﮑﺎ و
اﯾﺘﺎﻟﯿﺎ در زﻣﯿﻨﻪ ي اﻟﮑﺘﺮوﺷﯿﻤﯽ
رﺳﻮل ﻋﺒﺪاﻟﻪ ﻣﯿﺮزاﺋﯽ – 1اﻟﯿﺎس ﺷﻤﺲ - 2اﻣﺮاﻟﻪ ﮐﻮﻫﯽ ﻓﺎﯾﻖ  – 3ﻣﻌﺼﻮﻣﻪ ﺷﺎه ﻣﺤﻤﺪي

4

ﺗﻬﺮان  -داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ دﺑﯿﺮ ﺷﻬﯿﺪ رﺟﺎﯾﯽ – داﻧﺸﮑﺪه ﻋﻠﻮم – ﮔﺮوه ﺷﯿﻤﯽ
mirzai_r@yahoo.com

ﭼﮑﯿﺪه:
ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻧﺘﺎﯾﺞ ﭘﮋوﻫﺶ ﻫﺎي اﻧﺠﺎم ﮔﺮﻓﺘﻪ در ﺳﺮاﺳﺮ ﺟﻬﺎن  ،ﻣﺸﺨﺺ ﺷﺪه اﺳﺖ ﮐﻪ ﻣﺮﺑﯿـﺎن و ﻓﺮاﮔﯿـﺮان ﮔـﺮوه ﻫـﺎي ﺳـﻨﯽ ﻣﺨﺘﻠـﻒ  ،ﯾـﺎدﮔﯿﺮي
اﻟﮑﺘﺮوﺷﯿﻤﯽ را اﻣﺮ ﻣﺸﮑﻠﯽ ﻣﯽ داﻧﻨﺪ و در درك ﻣﻔﺎﻫﯿﻢ آن دﭼﺎر ﮐﺞ ﻓﻬﻤﯽ ﻫﺎي ﻣﺘﻔﺎوﺗﯽ ﻫﺴﺘﻨﺪ .در اﯾﻦ ﭘﮋوﻫﺶ ﻣﺤﺘﻮاي ﮐﺘﺎب درﺳـﯽ ﺷـﯿﻤﯽ
دوره ﻫﺎي ﻣﺘﻮﺳﻄﻪ در ﮐﺸﻮرﻫﺎي اﯾﺮان  ،اﻧﮕﻠﯿﺲ  ،اﻣﺮﯾﮑﺎ و اﯾﺘﺎﻟﯿﺎ ﻣﻮرد ﻣﻘﺎﯾﺴﻪ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ .ﺟﻤﻠﻪ ﻫﺎ  ،ﻣﺜﺎل ﻫﺎ  ،ﺷـﮑﻞ ﻫـﺎ و ﺗﺼـﺎوﯾﺮ ﺑﮑـﺎر
رﻓﺘﻪ در ﻣﻮرد اﻟﮑﺘﺮوﺷﯿﻤﯽ در اﯾﻦ ﮐﺘﺎب ﻫﺎ و ﻣﺰاﯾﺎ و ﻣﻌﺎﯾﺐ ﻣﻄﺮح ﺷﺪه در ارﺗﺒﺎط ﺑﺎ ﯾﺎدﮔﯿﺮي ﻓﺮاﮔﯿﺮان  ،ﻣﻮرد ﺗﺠﺰﯾﻪ و ﺗﺤﻠﯿﻞ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ.
ﻧﺘﺎﯾﺞ اﯾﻦ ﺑﺮرﺳﯽ ﻣﯽ ﺗﻮاﻧﺪ ﺑﻪ ﻧﻮﯾﺴﻨﺪﮔﺎن ﮐﺘﺎب ﻫﺎي درﺳﯽ در ﺑﺎزﺑﯿﻨﯽ زﺑﺎن ﻧﻮﺷﺘﺎري ﻣﻮرد اﺳـﺘﻔﺎده و رﺳـﺎﻧﻪ ﻫـﺎي آﻣﻮزﺷـﯽ ﺑﮑـﺎر رﻓﺘـﻪ در اﯾـﻦ
ﮐﺘﺎب ﻫﺎ ﮐﻤﮏ ﮐﻨﺪ.

واژه ﻫﺎي ﮐﻠﯿﺪي :آﻣﻮزش ﺷﯿﻤﯽ  ،اﻟﮑﺘﺮوﺷﯿﻤﯽ  ،ﮐﺘﺎب ﻫﺎي درﺳﯽ

1اﺳﺘﺎدﯾﺎر ﺷﯿﻤﯽ ﻓﯿﺰﯾﮏ ﮔﺮوه ﺷﯿﻤﯽ داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ دﺑﯿﺮ ﺷﻬﯿﺪ رﺟﺎﯾﯽ
 2ﮐﺎرﺷﻨﺎس داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ ﺷﯿﺮاز

 3داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ آﻣﻮزش ﺷﯿﻤﯽ داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ دﺑﯿﺮ ﺷﻬﯿﺪ رﺟﺎﯾﯽ
 4داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ آﻣﻮزش ﺷﯿﻤﯽ داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ دﺑﯿﺮ ﺷﻬﯿﺪ رﺟﺎﯾﯽ
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٩١

Surface Electrochemistry
اﻟﮑﺘﺮوﺷﯿﻤﯽ ﺳﻄﺢ

Electrochemical Behavior of Schiff-Base Metal Complexes in
Non-Aqueous Media at the Surface of Solid Electrodes
Sohrab Ershad a, Lotf-Ali Sagathfrosh b, Sahar Kangari a
a:
Payame Noor University (PNU), Marand, Iran
b:
Payame Noor University (PNU), Khoy, Iran.
Corresponding Author E-mail: sohrabsd@yahoo.com

Abstract
The synthesis and electrochemical studies of transition metal complexes containing thiolate
coordination is an important area of study with implication in bioinorganic and medical chemistry [12]. In this work, the electrochemical behavior of newly synthesized Schiff-base metal complexes with
N2SO donor group with different electrochemical techniques was investigated in different nonaqueous media such as acetonitrile and dichlromethane as aprotic solvents at the surface of solid
electrodes ( Pt, Au and GC) using tetrabuthylammonium perchlorate as supporting electrolytes. It has
been found that, these compounds exhibit one irreversible reduction peak due to the charge transfer
without any coupled chemical reaction. The heterogeneous charge transfer rate constants, K. , the
charge transfer coefficients, α , and the diffusion coefficients ( D values) for this compounds in
various solvents were obtained. The effect of solvent dielectric constant and the surface and catalytic
effect for oxidation were investigated.
Keywords: Schiff base, Electrochemical behavior , Solid Electrodes.
References:
1. R. Kelement, F. Stock, H. Elias, H. Paulus, M. Valko, M. Mazur, Polyhedron., 115, 1999, 3617.
2. N. Daneshvar, A.A. Entezami, A.A. Khandar, L. A. Saghatforoush, Polyhedron., 22 , 2003, 1437.
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Electrocatalytic properties of nickel (II) hydrotalcite
for 1,2- propanol oxidation
M. Jafarian*, Z. Fattahi, I. Danaee, M. G. Mahjani
Department of chemistry, K. N. Toosi University of Technology, Tehran, Iran
Corresponding Author: Email address: mjafarian@kntu.ac.ir

Abstract
Graphite electrode modified with [Ni/Al-Cl] hydrotalcite-type anionic clay has been studied with
respect to the electrochemical oxidation of the Ni (II) centers. The oxidation of Ni (II) is quasireversible and the presence in the hydrotalcite lattice of Ni with mixed oxidation states increases the
conductivity of the coverage strongly. It has been explored that these Ni redox systems act as redox
mediators for the oxidation of alcohol substrates like1, 2- propanol. Sodium hydroxides, 1, 2-propanol
used in this work were analytical grade of Merck origin. Electrochemical studies were carried out in a
conventional three electrode cell powered by an electrochemical system comprising of EG&G model
273 potentiostat/galvanostat and Solartron model 1255 frequency response analyzer. A dual Sat’d
Ag/AgCl, a graphite rod and a graphite disk electrode were used as the reference, counter and
working electrodes, respectively. The [Ni/Al-Cl] HTs was prepared by co- precipitation from
carbonate-free aqueous solutions of the metal ions AlCl3 and NiCl2.6H2o. [1]
We studied the effect of the HTs on the oxidation of 1, 2- propanol and observed that HTs in which
Me (II) is a transition metal, improve the charge transport of the material. This happened because the
HTs undergone a redox reaction in the range of applied potential in according with following
mechanism: [2]
HT-Ni (II) +OH-  HT (OH-)-Ni (III) + eAlso charge transport can be thought as due to a mixed mechanism involving an Telectron hopping
along the layers, which is ascribable to an inner redox reaction and a migration of anions inside the
interlayers to compensate the positive-extra-charge. In here the OH- intercalation–deintercalation
process plays a key role in the electro neutrality of the HT. It is interesting that the oxidation current
of propanol on graphite electrode modified with [Ni/Al-Cl] hydrotalcite is much more than Ni rod
electrode. In addition 1- propanol presented the more oxidation current than 2- propanol that is
because of less steric hindrance of 1- pro to 2- pro. In particular, the sensitivity of the measurements
depends both on the number of oxidisable sites and on the analyte dimension, and hence, on the
dimension of the interlayer spacing.
Keywords: chemically modified electrodes; Ni (II) hydrotalcite; 1, 2- propanol electroxidation
[1] B.Ballarin, R.Seeber, D.Tonelli, A.Vaccari, J.Electroanal. Chem. 463 (1999) 123
[2] E.Scavetta, M.Berrettoni, M.Giorgetti, D.Tonelli, Electrochim Acta. 47 (2002) 2451
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Fig. 1. Cyclic voltammograms of Au/PAni/Ti
electrodes in 1M NaOH + 10mM glucose

Fig. 2. SEM micrograph of PAni films containing
electrodeposited gold particles
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Characterization and Fabrication of Ni Nanowire
Mirghasem Hosseini, R. Mahmoodi
Electrochemistry Research Laboratory, Department of Physical Chemistry, Chemistry Faculty,
Tabriz University, Tabriz, Iran
Corresponding Author E-mail: mg-hosseini@tabrizu.ac.ir

Abstract
Porous anodic aluminum oxide (AAO) template was prepared in a two-step anodization process.
High-purity aluminum foils (99.999%) were used as the starting material. Prior to anodizing, the
aluminum was annealed in a vacuum of 10-3 Pa at 500oC for 5hr to remove the mechanical stress and
obtain homogenous condition for pore growth over a large area. Anodization was carried out under a
constant cell voltage 26V in a 0.36M sulfuric acid (H2SO4) solution at 0oC for 4hr. The formed
alumina was then removed by a mixture of 6wt% H3PO4 and 1.8wt% H2CrO4 at 60oC for 4hr, and the
Al sheet was reanodized under the same condition as the first step for 4hr. An etching treatment was
carried out in a 5wt% H3PO4 solution at room temperature for 30min to remove the barrier on the
bottom side of the AAO template and widen slightly the pores of the AAO template. In order to
prepare Ni nanowire array we used a three-electrode electrochemical cell under constant current
density that the electrolyte contained a mixture of NiSO4 and H3BO3 solution. The morphology of the
as-prepared AAO template was observed using a scanning electron microscopy (SEM). The diameter
of pores was 19 nm.
Keywords: Anodization, AAO template, Ni Nanowire, cyclic voltammetry (CV)
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Fig1. SEM micrograph of AAO template

Fig2. Cyclic voltammetry of AAO electrode in
NiSO4 solution
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Surfactant & Interfacial Electrochemistry
ﻣﺎده ﻓﻌﺎل ﺳﻄﺤﯽ و اﻟﮑﺘﺮوﺷﯿﻤﯽ

ﺑﺮرﺳﯽ ﺧﻮاص ﺳﻄﺢ و ﺗﺠﻤﻊ ﻣﺨﻠﻮط ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ دوﺷﺎﺧﻪ و ﺗﺮﯾﺘﻮن-اﯾﮑﺲ 100
ﻣﺮﺟﺎن ﺣﺎﺟﯽ ﻋﻠﯽ ﻣﺤﻤﺪي ،1ﺳﻬﯿﻼ ﺟﻮادﯾﺎن،2ﺣﺴﯿﻦ ﻏﺮﯾﺒﯽ،2ﻋﻠﯿﺮﺿﺎ ﺗﻬﺮاﻧﯽ ﺑﻘﺎ

3

داﻧﺸﮑﺪه ﻋﻠﻮم داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس
hamohammadi@modares.ac.ir

ﭼﮑﯿﺪه

از آﻧﺠﺎ ﮐﻪ ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ دوﺷﺎﺧﻪ ﭘﺘﺎﻧﺴﯿﻞ ﺑﺎﻻﯾﯽ ﺟﻬﺖ ﺟﺎﯾﮕﺰﯾﻦ ﺷﺪن ﺑﺎ ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ ﻋﺎدي را ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ
وﯾﮋﮔﯽ ﻫﺎي ﻣﻨﺤﺼﺮ ﺑﻪ ﻓﺮدﺷﺎن دارﻧﺪ ،ﻣﻄﺎﻟﻌﻪ ﻫﻢ اﻓﺰاﯾﯽ ﻣﺨﻠﻮط ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ دو ﺷﺎﺧﻪ ﺑﺎ ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ ﻋﺎدي

زﻣﯿﻨﻪ ﻣﻨﺎﺳﺒﯽ ﺑﺮاي ﺗﺤﻘﯿﻖ درﺑﺎره ﺑﺮﻫﻢ ﮐﻨﺶ آﻧﻬﺎ و ﭼﮕﻮﻧﮕﯽ ﻋﻤﻠﮑﺮدﺷﺎن ﻣﯽ ﺑﺎﺷﺪ .ﻣﯽ ﺑﺎﯾﺴﺖ ﺗﻮﺟﻪ ﺷﻮد ﻣﻮاد ﻓﻌﺎل
ﺳﻄﺢ دوﺷﺎﺧﻪ در ﻣﺨﻠﻮﻃﻬﺎ وﯾﮋﮔﯽ ﻣﺘﻔﺎوﺗﯽ ﺑﺎ ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ ﻋﺎدي ﻧﺸﺎن ﻣﯽ دﻫﻨﺪ .از ﻟﺤﺎظ ﺻﻨﻌﺘﯽ ﻧﯿﺰ اﯾﻦ ﻣﻄﺎﻟﻌﺎت
ﻣﻮرد ﺗﻮﺟﻪ ﻣﯽ ﺑﺎﺷﺪ زﯾﺮا ﭘﺪﯾﺪه ﻫﻢ اﻓﺰاﯾﯽ ﺳﺒﺐ ﮐﺎﻫﺶ ﻣﻘﺪار  ، CMCاﻓﺰاﯾﺶ ﮐﺎرآﺋﯽ ﻣﺤﺼﻮل و ﮐﺎﻫﺶ ﻗﯿﻤﺖ ﺗﻤﺎم
ﺷﺪه ﻣﺤﺼﻮل ﻣﯽ ﮔﺮدد .در اﯾﻦ ﭘﺮوژه ﻣﻮاد ﻓﻌﺎل دوﺷﺎﺧﻪ ﺧﺎﻟﺺ آﻟﮑﺎﻧﺪﯾﻞ -آﻟﻔﺎ ،اُﻣﮕﺎ -ﺑﯿﺲ)آﻟﮑﯿﻞ ﺗﺮي ﻣﺘﯿﻞ آﻣﻮﻧﯿﻢ
ﺑﺮﻣﯿﺪ( ﮐﻪ ﺑﺎ ﻧﻤﺎد  (m=12،14 n=2) m-n-mﻧﻤﺎﯾﺶ داده ﻣﯽ ﺷﻮﻧﺪ ﺳﻨﺘﺰ ﮔﺮدﯾﺪ و ﺧﻮاص ﺳﻄﺢ و ﺗﺸﮑﯿﻞ ﻣﯿﺴﻞ
ﻣﺨﻠﻮط اﯾﻦ ﻣﻮاد ﺑﺎ ﻣﺎده ﻓﻌﺎل در ﺳﻄﺢ ﻏﯿﺮ ﯾﻮﻧﯽ ﺗﺮﯾﺘﻮن-اﯾﮑﺲ 100ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ .ﺑﺮرﺳﯽ اﺛﺮ ﻃﻮل زﻧﺠﯿﺮ
در ﮔﺮوه آﺑﮕﺮﯾﺰ ﺑﺮ ﻏﻠﻈﺖ ﺑﺤﺮاﻧﯽ ﺳﻄﺢ ) ،(CMCﻏﻠﻈﺖ اﺿﺎﻓﻪ ﺳﻄﺤﯽ)  ( maxو ﺣﺪاﻗﻞ ﻣﺴﺎﺣﺖ ﺳﻄﺢ اﺷﻐﺎل ﺷﺪه
ﺗﻮﺳﻂ ﻣﻮﻟﮑﻮﻟﻬﺎي ﻣﺎده ﻓﻌﺎل ﺳﻄﺤﯽ) (Aminدر ﻣﺤﺪوده دﻣﺎﯾﯽ 308 Kﺑﺎ ﮐﻤﮏ دادﻫﺎي ﮐﺸﺶ ﺳﻄﺤﯽ ﺻﻮرت ﮔﺮﻓﺖ.
ﺗﺮﮐﯿﺐ ﻣﯿﺴﻞ و ﺗﮏ ﻻﯾﻪ ﺳﯿﺴﺘﻤﻬﺎي ﻣﺨﻠﻮط ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ ﺑﺎ اﺳﺘﻔﺎده از ﻧﻈﺮﯾﻪ ﻣﺤﻠﻮل ﺑﺎ ﻗﺎﻋﺪه ) (RSTو ﻣﺪل
راﺑﯿﻨﮓ ﺑﺮرﺳﯽ ﺷﺪ .ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻧﻘﺺ ﻣﺪل راﺑﯿﻨﮓ در ﺗﻮﺻﯿﻒ رﻓﺘﺎر ﻣﺨﻠﻮط ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ از ﺟﻤﻠﻪ ،اﻧﺮژي ﻣﺎزاد
آزاد و ﺿﺮاﯾﺐ ﻓﻌﺎﻟﯿﺖ ،در اﯾﻦ ﭘﺮوژه ﻣﺪل ﺳﻪ ﭘﺎراﻣﺘﺮي ﻏﺮﯾﺒﯽ و ﻫﻤﮑﺎران در ﺑﺮرﺳﯽ ﺳﯿﺴﺘﻢ ﻣﺨﻠﻮط ﺑﻪ ﮐﺎر ﮔﺮﻓﺘﻪ ﺷﺪ.
 1داﻧﺸﺠﻮي ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس
 2ﻫﯿﺌﺖ ﻋﻠﻤﯽ داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس

3ﻫﯿﺌﺖ ﻋﻠﻤﯽ ﭘﮋوﻫﺸﮕﺎه ﺻﻨﻌﺖ رﻧﮓ اﯾﺮان
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اﯾﻦ ﻣﺪل ﺑﺎ اﺳﺘﻔﺎده از ﻣﻌﺎدﻻت وان ﻻر و ﻣﺪل ﻏﯿﺮ ﺗﺼﺎدﻓﯽ ﺑﻮدن ﺗﺸﮑﯿﻞ ﻣﯿﺴﻞ ﻣﺨﻠﻮط اراﺋﻪ ﺷﺪه اﺳﺖ .اﯾﻦ ﻣﻌﺎدﻟﻪ ﺷﺎﻣﻞ
ﺳﻪ ﭘﺎراﻣﺘﺮ ﺑﺮﻫﻤﮑﻨﺶ  ، βاﻧﺪازه  ،ρو اﻧﺒﺎﺷﺘﮕﯽ * Pﻣﯽ ﺑﺎﺷﺪ .ﻧﺘﺎﯾﺞ ﻧﺸﺎن دادﻧﺪ ﮐﻪ اﻓﺰاﯾﺶ ﻃﻮل زﻧﺠﯿﺮ اﻓﺰاﯾﺶ
ﺑﺮﻫﻤﮑﻨﺸﻬﺎي ﻣﺨﻠﻮط ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ را در ﭘﯽ دارد .ﺟﻬﺖ ﺑﺮرﺳﯽ ﭘﺎﯾﺪاري ﻣﯿﺴﻠﻬﺎي ﻣﺨﻠﻮط ازﻣﺪل ﻣﺎﺋﺪا ،ﺟﺪاﯾﯽ
ﻓﺎز و ﺗﺮﻣﻮدﯾﻨﺎﻣﯿﮏ ﻣﻮﻟﮑﻮﻟﯽ) ﻣﺪل ﻧﺎﮔﺎراﺟﺎن( اﺳﺘﻔﺎده ﺷﺪه اﺳﺖ.

واژه ﻫﺎي ﮐﻠﯿﺪي :ﻣﺨﻠﻮط ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ دوﺷﺎﺧﻪ،ﺧﻮاص ﺳﻄﺢ ،ﻫﻢ اﻓﺰاﯾﯽ
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The solvophobic (co-solvent) effect on intermolecular interactions
of cationic and anionic mixed surfactant in mixed monolayers
and mixed micelle
Ali Yousefi Soheila Javadian Hosian Gharibi
Departmrnt Of Chemistry Tarbiat Modares University
E-mail addres: a.yousefi@modares.ac.ir

Abstract
Surfactants are widely used in both industry and every day life, and the properties of aqueous
solutions have received considerable attention. In recent years, however many authors have turned
their attention to micelle formation and aggregation process of micelles in solvent systems constituted
by mixture of water with some polar organic solvents. In the present study, the effect of EG as
Cosolvent

on

the

adsorption

cationic(Hexadecyltrimethylammonuimbromide)

and
and

association

properties

of

anionic(Sodium dodecyl sulfate) mixed

surfactant has been investigated using surface tension and conductometry measurements. Though a
surface tension and conductometry study, we have obtained the change of the CMC and α with EG
addition. From these data, the increase in mixed CMC value with increase EG amount in water- EG
systems can be explained on the basis of two factors, (1) the structure breaking ability of EG and
increase the solubility of the hydrocarbon chain of the surfactant monomers, and (2) the reduction of
the dielectric constant of the medium and increase the electrostatic repulsion interaction in ionic
surfactant systems. Additionally, the co-solvent effect on surfactant- surfactant interaction in binary
ionic/ionic surfactants was studied using calculating the values of  parameters. It was shown that the

  and in the mixed

addition of EG to solution reduces the interaction both in the mixed micelle  M

  ,with a greater effect on the interaction in the mixed monolayer than mixed micelle.

monolayer  

This can be attributed to a great reduce of the hydrophobic interaction in mixed monolayer due to
presence of EG. In higher percentage of EG, the synergism is increased due to increase the attraction
electrostatic interaction between ionic head groups after mixing.
Keywords: Mixed micelle, Surface tension, Conductivity, Monolayer, CTAB, SDS, Ethylene glycol,
interaction parameter.
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ﻣﻄﺎﻟﻌﻪ ﺗﺮﻣﻮدﯾﻨﺎﻣﯿﮑﯽ ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ دوﺷﺎﺧﻪ
ﻣﺮﺟﺎن ﺣﺎﺟﯽ ﻋﻠﯽ ﻣﺤﻤﺪي ،1ﺳﻬﯿﻼ ﺟﻮادﯾﺎن،2ﺣﺴﯿﻦ ﻏﺮﯾﺒﯽ،2ﻋﻠﯿﺮﺿﺎ ﺗﻬﺮاﻧﯽ ﺑﻘﺎ

3

داﻧﺸﮑﺪه ﻋﻠﻮم داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس
hamohammadi@modares.ac.ir

ﭼﮑﯿﺪه
ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ دوﺷﺎﺧﻪ ﺑﻪ واﺳﻄﻪ ﺧﻮاص ﺧﺎﺻﺸﺎن ﮐﺎرﺑﺮدﻫﺎي ﮔﺴـﺘﺮده اي در زﻣﯿﻨـﻪ ﻫـﺎي ﻣﺨﺘﻠـﻒ از ﺟﻤﻠـﻪ ﺻـﻨﺎﯾﻊ
ﻣﻌﺪﻧﯽ ،ﺻﻨﺎﯾﻊ ﭘﺘﺮوﺷﯿﻤﯽ ،ﺻـﻨﺎﯾﻊ ﺷـﯿﻤﯿﺎﯾﯽ ،داروﺳـﺎزي ،ﺗﺤﻘﯿﻘـﺎت ﺑﯿﻮﺷـﯿﻤﯽ و ﺑـﻪ ﻋﻨـﻮان ﮐﺎﺗـﺎﻟﯿﺰور در واﮐﻨﺸـﻬﺎي آﻟـﯽ
وﻣﻌﺪﻧﯽ ﭘﯿﺪا ﮐﺮده اﻧﺪ .در اﯾﻦ ﭘﺮوژه ﻣﻮاد ﻓﻌﺎل دوﺷﺎﺧﻪ ﺧﺎﻟﺺ آﻟﮑﺎﻧﺪﯾﻞ -آﻟﻔﺎ ،اُﻣﮕﺎ -ﺑـﯿﺲ)آﻟﮑﯿـﻞ ﺗـﺮي ﻣﺘﯿـﻞ آﻣـﻮﻧﯿﻢ
ﺑﺮﻣﯿﺪ( ﮐﻪ ﺑﺎ ﻧﻤﺎد  (m=12،14 n=2،4) m-n-mﻧﻤﺎﯾﺶ داده ﻣﯽ ﺷﻮﻧﺪ ﺳﻨﺘﺰ ﮔﺮدﯾـﺪ و ﺧـﻮاص ﺳـﻄﺢ و ﺗﺸـﮑﯿﻞ ﻣﯿﺴـﻞ
ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ .در اﯾﻦ ﺑﺨﺶ ﺑﺮرﺳﯽ اﺛﺮ ﻃﻮل زﻧﺠﯿﺮ در ﮔﺮوه آﺑﮕﺮﯾﺰ و ﮔﺮوه ﻓﻀﺎﮔﯿﺮ و ﻫﻤﭽﻨﯿﻦ اﺛﺮ دﻣﺎ ﺑﺮ
ﻏﻠﻈﺖ ﺑﺤﺮاﻧﯽ ﺳﻄﺢ ) ،(CMCﻏﻠﻈﺖ اﺿﺎﻓﻪ ﺳﻄﺤﯽ)  ( maxو ﺣﺪاﻗﻞ ﻣﺴﺎﺣﺖ ﺳﻄﺢ اﺷﻐﺎل ﺷﺪه ﺗﻮﺳﻂ ﻣﻮﻟﮑﻮﻟﻬﺎي ﻣﺎده
ﻓﻌﺎل ﺳﻄﺤﯽ) (Aminدر ﻣﺤﺪوده دﻣﺎﯾﯽ  298-323 Kﺑﺎ ﮐﻤﮏ دادﻫﺎي ﮐﺸﺶ ﺳﻄﺤﯽ ﺻﻮرت ﮔﺮﻓﺖ .روﻧـﺪ ﺗﻐﯿﯿـﺮات
 CMCﺑﺎ دﻣﺎ -Uﺷﮑﻞ اﺳﺖ .اﻓﺰاﯾﺶ دﻣﺎ اﻓﺰاﯾﺶ  maxرا در ﭘﯽ دارد .ﺳـﻬﻢ ﻫـﺎي ﻣﺨﺘﻠـﻒ اﻧـﺮژي آزاد ﮐـﻪ در ﺗﺸـﮑﯿﻞ
ﻣﯿﺴﻞ ﻣﺸﺎرﮐﺖ دارﻧﺪ ،از ﻃﺮﯾﻖ ﻣﺪل ﺗﺮﻣﻮدﯾﻨﺎﻣﯿﮏ ﻣﻮﻟﮑﻮﻟﯽ)ﻧﺎﮔﺎراﺟـﺎن( ﺑﺮرﺳـﯽ ﮔﺮدﯾـﺪ .ﺗﻐﯿﯿـﺮات اﻧـﺮژي آزاد ﺗﺸـﮑﯿﻞ
ﻣﯿﺴﻞ ،ﺑﺎ دﻣﺎ ﻫﻢ ﺧﻮاﻧﯽ ﺑﺎروﻧﺪ ﺗﻐﯿﯿﺮات  CMCدارد .از ﻃﺮﯾﻖ ﭘﺎراﻣﺘﺮ اﻧﺒﺎﺷﺘﮕﯽ ،ﺷﮑﻞ ﺗﺠﻤﻌﯽ ﻣﯿﺴﻠﻬﺎي ﺧﺎﻟﺺ ﻣﻮاد ﻓﻌـﺎل
در ﺳﻄﺢ دوﺷﺎﺧﻪ ﭘﯿﺶ ﺑﯿﻨﯽ ﺷﺪ ﮐﻪ ﺑﺎ ﻧﺘﺎﯾﺞ ﺗﺠﺮﺑـﯽ ﺗﻄـﺎﺑﻖ دارد .وﯾﮋﮔـﯽ ﻫـﺎي ﺗﺮﻣﻮدﯾﻨـﺎﻣﯿﮑﯽ ﻧﻈﯿـﺮ  ΔGmic ،ΔHmicو
 ΔSmicدر ﻣﺤﺪوده دﻣﺎﯾﯽ  298-323 Kﺑﺎ ﮐﻤﮏ دادﻫﺎي ﮐﺸﺶ ﺳﻄﺤﯽ و ﻫﺪاﯾﺖ ﺳﻨﺠﯽ ﻣﻮرد ارزﯾﺎﺑﯽ ﻗـﺮار ﮔﺮﻓﺘﻨـﺪ.
ﭘﺪﯾﺪه ﺟﺒﺮان آﻧﺘﺎﻟﭙﯽ-آﻧﺘﺮوﭘﯽ در اﯾﻦ ﮔﻮﻧﻪ ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ دوﺷﺎﺧﻪ ﻣﺸﺎﻫﺪه ﮔﺮدﯾﺪ .دﻣـﺎي ﺟﺒـﺮان ،در اﯾـﻦ ﮔـﺮوه از
ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ دوﺷﺎﺧﻪ ﺗﻘﺮﯾﺒﺎ ﯾﮑﺴﺎن ﻣﯽ ﺑﺎﺷﺪ .ﺗﺮﺗﯿـﺐ ﭘﺎﯾـﺪاري ﻣﯿﺴـﻞ ﺑـﻪ ﺻـﻮرت -2-12<14-4-14< 14-2-14
 12-4-12<12اﺳﺖ.

واژه ﻫﺎي ﮐﻠﯿﺪي :ﻣﻮاد ﻓﻌﺎل در ﺳﻄﺢ دوﺷﺎﺧﻪ ،ﺧﻮاص ﺗﺮﻣﻮدﯾﻨﺎﻣﯿﮑﯽ ،ﺧﻮاص ﺳﻄﺢ.

 1داﻧﺸﺠﻮ ﮐﺎرﺷﻨﺎﺳﯽ ارﺷﺪ داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس
 2ﻫﯿﺌﺖ ﻋﻠﻤﯽ داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس
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The Electrolyte Effect on the Micellization and Monolayer Properties of
Ionic/Ionic Surfactants Mixture
Beheshteh Sohrabi*, a, Baharak Shafieeb
a

Department of Physical Chemistry, Iran University of Science and Technology, P.O. Box 16765163, Tehran, Iran.
b
Department of Chemistry, School of Science, Payame-Noor UniVersity of Ardakan, Ardakan, Yazd,
Iran
E-mail: Sohrabi_b@yahoo.com

Abstract
In the present work, the adsorption behavior at the liquid–air interface and micellization
characteristics of mixtures of cetyltrimethylammonium bromide (CTAB) and sodium dodecyl sulfate
(SDS) in aqueous media containing different concentrations of NaBr were investigated by surface
tension and conductometry measurements in cationic-rich and anionic-rich regions. From plots of
surface tension (γ) as a function of solution composition and total surfactant concentration, we
determined the critical micelle concentration (CMC), minimum surface tension at the CMC (γCMC),
surface excess (Γmax), and mean molecular surface area (Amin). On the basis of regular solution theory,
the compositions of the adsorbed film (Z) and micelles (χM) were estimated, and then the interaction
parameters in the micelles (βM) and in the adsorbed film phase (βσ) were calculated. For all mole
fraction ratios, the results showed synergistically enhanced ability to form mixed micelles as well as
surface tension reduction. It was observed that, for both the planar air/aqueous interface and micellar
systems, the nonideality decreased as the amount of electrolyte in the aqueous medium was increased.
This was attributed to a decrease of the surface charge density caused by increasing the concentration
of bromide ions. Also, Analysis of the variations of the specific conductivity (κ) and surface tension
(γ) with changing concentration of CTAB or SDS in the cationic-rich and anionic-rich regions
revealed a phase transition from vesicles to mixed micelles.
Keywords: Vesicles, CTAB, SDS, Conductometry
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Interaction of anionic azo dye with cationic , anionic and nonionic
surfactant
M. Rashidi-Alavijeha, S. Javadiana, A.R. Tehrani-Baghab
a
Department of Chemistry, Tarbiat modarres University, P.O. Box 14155, Tehran, Iran.b Institute for
Colorants, Paints and Coatings, Tehran, Iran.
E-mail: javadian_s@modares.ac.ir

Abstract
Dye – surfactant interactions are subjects of numerous investigations. Surfactants are used as
solubilizer for water in soluble dyes, to break down dye aggregates in order to accelerate absorption
processes on fiber, as auxiliaries in most textile finishing processes such as wetting dispersing dyeing
and finishing.
In this work, the effect of alkyl chain and head group on the interaction between an anionic dye
(CONGO RED) and cationic , anionic and nonionic surfactants have been investigated using surface
tension, conductometric and UV/Vis techniques. The conductance of aqueous solution of CONGO
RED was measured in the presence of cationic surfactants. Six surfactants were used: DTAB , CTAB
, CPC , CPB , SDS and TX-100. The interaction parameter (βm , βб ) , equilibrium constants and other
thermodynamic were calculated on the basis of a theoretical model. The result sowed the stability of
dye – surfactant complex decreased due to change trimethylammonium head group to pyridinium.
The results of surface tension confirmed that there are two types of aggregation. One of them is
complex and another one is mixed micelle. The results obtained from UV/Vis spectroscopy confirmed
this.
Keywords: Dye – surfactant interaction, thermodynamic, interaction parameter.
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ﺗﺎﺛﯿﺮ ﻃﻮل زﻧﺠﯿﺮ ،ﺳﺮ ﻗﻄﺒﯽ و ﯾﻮن ﻣﺨﺎﻟﻒ روي
ﺑﺮﻫﻤﮑﻨﺶ ﻣﺨﻠﻮط ﻣﻮاد ﻓﻌﺎت ﺳﻄﺤﯽ
ﺟﻤﺎل ﮐﺎﮐﻪ ﻣﻢ،ﺳﻬﯿﻼ ﺟﻮادﯾﺎن،ﻣﺮاد ﻋﺒﺪاﻟﻬﯽ ،ﺣﺴﯿﻦ ﻏﺮﯾﺒﯽ

داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس  ،داﻧﺸﮑﺪه ﻋﻠﻮم ﭘﺎﯾﻪ
jamalkakemam@gmail.com

ﭼﮑﯿﺪه
ﺑﺎﺗﻮﺟﻪ ﺑﻪ اﻫﻤﯿﺘﯽ ﮐﻪ ﻣﻮاد ﻓﻌﺎل ﺳﻄﺤﯽ از ﺟﻨﺒﻪ ﮐﺎرﺑﺮدي وﺗﺤﻘﯿﻘﺎﺗﯽ دارﻧﺪ وﻫﻤﭽﻨـﯿﻦ ﺑـﺎ ﻣـﺪ ﻧﻈـﺮ ﻗـﺮاردادن اﯾـﻦ ﻧﮑﺘـﻪ ﮐـﻪ
ﺑﺴﯿﺎري از ﺧﻮاص ﻣﺨﻠﻮط دوﺗﺎﯾﯽ اﯾﻦ ﻣﻮاد ﻣﺘﻔﺎوت ﺑﺎ ﺧﻮاص آﻧﻬـﺎ در ﺣﺎﻟـﺖ ﺧـﺎﻟﺺ ﻣـﯽ ﺑﺎﺷـﺪ ﻏﻠﻈـﺖ ﺑﺤﺮاﻧـﯽ ﻣﯿﺴـﻞ
ﻣﺨﻠﻮط دوﺗﺎﺋﯽ ﺳﺘﯿﻞ ﺗﺮي ﻣﺘﯿﻞ آﻣﻮﻧﯿﻢ ﺑﺮﻣﯿﺪﻫﺎ ) (C16TABو ﺳﺘﯿﻞ ﭘﯿﺮﯾﺪﯾﻨﯿﻢ ﮐﻠﺮﯾﺪ ) (CPCو ﺳﺘﯿﻞ ﭘﯿﺮﯾﺪﯾﻨﯿﻢ ﺑﺮﻣﯿﺪ)
(CPBﺑﺎ  Triton X-100ﺑﻮﺳﯿﻠﻪ روﺷﻬﺎي ﮐﺸﺶ ﺳﻄﺤﯽ و ﻫﺪاﯾﺖ ﺳﻨﺠﯽ ﺗﻌﯿﯿﻦ ﺷﺪﻧﺪ .ﺑـﺎ اﺳـﺘﻔﺎده از ﮐﺸـﺶ ﺳـﻄﺤﯽ،
ﻏﻠﻈﺖ اﺿﺎﻓﯽ ﺳﻄﺢ )  ،( maxﻓﺸﺎر ﺳﻄﺤﯽ)  (  CMCو ﺣﺪاﻗﻞ ﻣﺴﺎﺣﺖ ﺳﻄﺢ اﺷﻐﺎل ﺷﺪه ﺗﻮﺳـﻂ ﻣﻮﻟﮑﻮﻟﻬـﺎي ﻣـﺎده ﻓﻌـﺎل
ﺳﻄﺤﯽ ،ارزﯾﺎﺑﯽ ﺷﺪﻧﺪ .درﺟﻪ ﺗﻔﮑﯿﮏ ﯾﻮن ﻣﺨﺎﻟﻒ ﺑﺎ اﺳﺘﻔﺎده از ﻫﺪاﯾﺖ ﺳﻨﺠﯽ ﺗﺨﻤﯿﻦ زده ﺷﺪ .ﻧﺘـﺎﯾﺞ ﻧﺸـﺎن دادﻧـﺪ ﮐـﻪ ﺑـﺎ
اﻓﺰاﯾﺶ ﻃﻮل زﻧﺠﯿﺮ ﻣﻮاد ﻓﻌﺎل ﺳﻄﺤﯽ دو ﭘﯿﮑﺮه و راﯾﺞ ،ﭘﺎﯾﺪاري ﻣﯿﺴﻞ اﻓﺰاﯾﺶ ﻣﯽﯾﺎﺑﺪ .در ﺣﺎﻟﯽ ﮐﻪ ﭘـﺎراﻣﺘﺮ ﺑـﺮﻫﻤﮑﻨﺶ و
ﭘﺎﯾﺪاري ﻣﯿﺴﻞ ﺑﺎ ﺗﻐﯿﯿﺮ ﮔﺮوه ﺳﺮ از ﺗﺮي ﻣﺘﯿﻞ آﻣﻮﻧﯿﻢ ﺑﻪ ﭘﯿﺮﯾﺪﯾﻨﯿﻢ ﺗﻐﯿﯿﺮ ﻗﺎﺑﻞ ﻣﻼﺣﻈﻪ اي ﻧﺪارد .درﺟﻪ ﺗﻔﮑﯿﮏ ﯾﻮن ﻣﺨـﺎﻟﻒ
)  ( ﻧﯿــﺰ ﺑــﺎ اﻓــﺰاﯾﺶ ﻃــﻮل زﻧﺠﯿــﺮ ﻫﻤﻮﻟﻮﮔﻬــﺎي  CnTABاﻓــﺰاﯾﺶ ﻣــﯽﯾﺎﺑــﺪ .در ﺻــﻮرﺗﯽ ﮐــﻪ اﻓــﺰاﯾﺶ ﻃــﻮل زﻧﺠﯿــﺮ در
ﻫﻤﻮﻟﻮﮔﻬﺎي ﻣﻮاد ﻓﻌﺎل ﺳﻄﺤﯽ دو ﭘﯿﮑﺮه ﺑﺎﻋﺚ ﮐﺎﻫﺶ  ﻣﯽﮔﺮدد .ﻫﻤﭽﻨﯿﻦ ﺑﺎ ﺗﻐﯿﯿﺮ ﯾﻮن ﻣﺨﺎﻟﻒ از ﮐﻠﺮ ﺑﻪ ﺑﺮم در ﭘـﺎراﻣﺘﺮ
ﺑﺮﻫﻤﮑﻨﺶ ﺗﻐﯿﯿﺮ ﭼﻨﺪاﻧﯽ ﺣﺎﺻﻞ ﻧﻤﯽ ﺷﻮد.در اداﻣﻪ ﺑﺎ اﺳﺘﻔﺎده از روش وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧـﻪ اي ) (CVﺿـﺮﯾﺐ ﻧﻔـﻮذ ﻣﯿﺴـﻠﻬﺎي
ﻣﺨﻠﻮط ﺑﻪ دﺳﺖ اﻣﺪ و ﺑﺎ اﺳﺘﻔﺎده از راﺑﻄﻪ اﺳﺘﻮك-اﯾﻨﺸـﺘﯿﻦ ﺷـﻌﺎع ﻫﯿـﺪرودﯾﻨﺎﻣﯿﮑﯽ ﻣﯿﺴـﻠﻬﺎ ﻣﺤﺎﺳـﺒﻪ ﮔﺮدﯾـﺪ؛ﻧﺘﺎﯾﺞ ﺣﺎﺻـﻠﻪ
ﺑﯿﺎﻧﮕﺮ ﺗﻐﯿﯿﺮات ﺟﺰﺋﯽ ﺷﻌﺎع ﻫﯿﺪرودﯾﻨﺎﻣﯿﮑﯽ ﻣﯿﺴﻞ ﺑﺎ ﺗﻐﯿﯿﺮ ﮔﺮوه ﻗﻄﺒﯽ و ﯾﻮن ﻣﺨﺎﻟﻒ اﺳﺖ ﺑﻄﻮرﯾﮑﻪ ﺑﺎ ﺗﻐﯿﯿﺮ ﮔـﺮوه ﻗﻄﺒـﯽ
از ﺗﺮي ﻣﺘﯿﻞ آﻣﻮﻧﯿﻮم ﺑﻪ ﭘﯿﺮﯾﺪﯾﻨﯿﻢ ﻣﯿﺴﻞ رﺷﺪ ﮐﺮده و ﺑﺎ ﺗﻐﯿﯿﺮ ﯾﻮن ﻣﺨﺎﻟﻒ از ﺑﺮﻣﯿﺪ ﺑﻪ ﮐﻠﺮﯾﺪ ﯾﮏ ﮐـﺎﻫﺶ در اﻧـﺪازه ﻣﯿﺴـﻞ
ﻣﺸﺎﻫﺪه ﻣﯿﮕﺮدد.

وازه ﻫﺎي ﮐﻠﯿﺪي  ،CPC ،CPB :ﺷﻌﺎع ﻫﯿﺪرو دﯾﻨﺎﻣﯿﮑﯽ ﻣﯿﺴﻞ ، TX-100 ،وﻟﺘﺎﻣﺘﺮي ﭼﺮﺧﻪ اي
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Bioelectrochemistry
ﺑﯿﻮ اﻟﮑﺘﺮوﺷﯿﻤﯽ

Dopamine Biosensor based on Polyaniline Dopped –MultiWalled Carbon Nanotube (MWCNT)
Reza Emamali Sabzi a Kamran Rezapour b
a:

Department of Chemistry, Faculty of Science, Urmia University, Urmia, Iran
b:

Institute of Biotechnology Urmia University, Urmia, Iran
rezasabzi@yahoo.com

Abstract
Polyaniline (PANi), as one of the most important conducting polymers, has been intensively
investigated for many years. It is derived mainly from its promising applications in Biosensors ,
electrochromic materials , photovoltaic devices, rechargeable battery , etc. In general,
electropolymerization and chemical polymerization methods are used to fabricate PANi films. In this
work the PANi doped withmulti-wall carbon nanotube (MWCNT) was prepared by chemical
oxidative polymerization, through direct route using HCl as dopant. polymerization reaction was
performed. The morphology of prepared film was examined by scanning electron microscopy (SEM).
FTIR results for PANi – MWNT nano composite and PANi nanoparticles indicate that carboxylic
acid groups formed at both ends and on the side wall of the MWNT and this approved. The PANi –
MWNT biosensor used for determination of dopamine (DA) as an electroactive material. The effect of
different scan rate in the electrolyte on the behavior of the biosensor was studied and the transfer
coefficient (α) and charge transfer rate constant (Ks) were calculated. The kinetics of the catalytic
reaction was investigated usingchronoamperometry technique. The average value of the diffusion
coefficient (D) and chemical reaction rate constant (K) were evaluated by chronoamperometric
technique for DA.
Keywords : Biosensor, Polyaniline, Dopamine, SEM, FTIR,
_______________________________________________
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Electrochemistry and Spectroscopic studies of Pt(II) Complex,
PtCl2(NN) (NN=4,7-Diphe nyl- 1,10-Phenanthroline) bound to
calf thymus DNA
Fatahi Azadeh1 Shahabadi Nahid2 Farhad Ahmadi3
1
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Abstract
Studies of small molecules, which bind at specific sites along a DNA strand as reactive models for
protein –nucleic acid interaction, provide routes toward rational drug design as well as means to
develop sensitive chemical probes for DNA. In this report the Pt(II) complex, PtCl2(NN) (NN =
chelating dinitrogen ligand: 4,7-Diphenyl - 1,10 phenanthroline) was synthesized and
characterized by spectroscopic (1H ,13C NMR) and elemental analysis techniques. and its DNA
binding properties have been monitored as a function of complex-DNA molar ratio, in Tris-HCl
buffer (pH=7.2), by cyclic voltammetry and UV absorption spectrophotometry method. Upon
addition of the complex important changes were observed in the characteristic CV experiments
showed that both the anodic and cathodic currents of the mentioned complex decreased with
increasing additions of DNA. Also the anodic peak potential (Epa), cathodic peak potential (Epc),
and (E1/2) all showed positive shifts, and the changes in the characteristic UV-Vis bands
(hypechromism) of calf thymus DNA (CT-DNA),The experimental results show that the mode of
binding of the complex to DNA is classical intercalation.
Keywords: electrochemistry , DNA, Pt(II) complex, intercalation.
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Development of Carbon Paste Electrode Modified by
Ferrocyanide-Doped Poly N,N-dimethylaniline; A Sensor for
Determination of Cysteamine
Reza Ojani1, Jahan-Bakhsh Raoof2, Ebrahim Zarei3
Electroanalytical Chemistry Research Laboratory, Faculty of Chemistry, Mazandaran University,
Babolsar, Iran
E-mail address: fer-o@umz.ac.ir

Abstract
In this work, electropolymerization of N,N-dimethylaniline film at the surface of carbon paste
electrode (CPE) in aqueous solution was carried out by using potentiostatic method. Then,
ferrocyanide ions adsorb at the surface of this polymer by electrostatic interaction between
ferrocyanide anions and sites having positive charge of poly N,N-dimethylaniline using cyclic
voltammetry method. The electrocataalytic ability of poly N,N-dimethylaniline/ferrocyanide film
modified carbon paste electrode (PDMA/FMCPE) was demonstrated by oxidation of cysteamine.
Cyclic voltammetry and chronoamperometry techniques were used to investigate this ability. In the
optimum pH ( pH 7.00 ) was found that the catalytic reaction rate constant, (kh), is equal to 2.142 ×
103 M-1 s-1 by the data of chronoamperometry. The catalytic reduction peak current was linearly
dependent on the cysteamine concentration and the linearity range obtained was 8.00 × 10-5 M - 1.14 ×
10-2 M. Detection limit was determined 7.97 × 10-5 M

(2 ) . This

method has been successfully

employed for quantification of cysteamine in real sample.
Keywords: Poly N,N-dimethylaniline, Ferrocyanide, Carbon paste electrode, Cysteamine,
Electrocatalysis
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Electrocatalytic oxidation of nitrite on a glassy carbon electrode
modified with aqua azido nitrato pyridinterpyridin
manganese(II) complex and multi-wall carbon nanotubes
M.A. Kamyabi*, O. Narimani, H. Hosseini Monfared,
Department of Chemistry, Zanjan University, P. O. Box 45195-313, Zanjan, Islamic Republic of Iran
Carbon nanotubes (CNTs), discovered by Iijima [1], are an interesting class of nanomaterials
offering high electrical conductivity, high surface area, significant mechanical strength and good
chemical stability. This has resulted in the use of CNTs to improve chemical properties of compounds
such as porphyrins [2], phthalocyanines and amino-containing complexes by chemically
functionalizing them with CNTs. Carbon nanotubes have been known to promote electron transfer
reactions when used as electrode modifying material.
This work describes the electrochemical properties of the aqua azido nitrato pyridinterpyridin
manganese(II) complex and multi-walled carbon nanotubes immobilized on a glassy carbon electrode.
The constructed electrode displayed excellent electrocatalytic behavior towards the oxidation of nitrite
ions (in pH 4.0), as evidenced by the enhancement of the oxidation peak current and the shift in the
oxidation potential to lower values (by 120 mV) in comparison with the bare GCE. The treatment of
the voltammetric data showed that it was a purely diffusion controlled reaction with the involvement
of one electron in the rate-determining step. The modified electrode exhibits good catalytic activity
for the oxidation of nitrite with good sensitivity over the wide concentration range of 3.33 × ١٠-٥ 8.33 ×١٠-٣ M nitrite, and a detection limit of 5.29 ×10-6 M. The transfer coefficient (α) for
electrocatalytic oxidation of nitrite and the diffusion coefficient of this substance under the
experimental conditions were also investigated in this study.
References
1. Iijima, S. Helical microtubules of graphitic carbon Nature, (1991) 354 (6348), pp. 56-58.
2. Chen, R.J., Zhang, Y., Wang, D., Dai, H. Journal of the American Chemical Society, 123 (16),
(2001) pp. 3838-3839.
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Electrocatalytic Oxidation of Formaldehyd by Silver Modified
Polythiophenes Electrodes
M. Keyanpour-rad, M. Kazemzad, K. Karimian
Materials and Energy Research Center
P.O.Box 14155-4777, Tehran, Iran
Electropolymerization of thiophene and its derivatives in acetonitrile as the solvent for
electropolymerization reactions and tetrabutylammonium hydrogen sulphate (TAHS) were carried out
under inert atmosphere by cyclic voltammetry technique. Those monomers which electropolymerized
under the experimental conditions were immersed into silver nitrate solution to let silver reduce onto
the polymer films. The coated Pt electrodes with Ag-Polythiophenes were then examined for their
electrocatalytic activities by oxidation of basic formaldehyde solutions. Cyclicvoltametric studies
revealed

that

the

electrocatalytic

activity

of

the

modified

electrode

silver-poly

ethylenedioxythiophene was the most efficient when compared with the other electrodes.

3,4-
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Electrocatalytic oxidation of 6-thioguanine at a surface of paminophenol modified carbon paste electrode
Ali Ashghar Ensafi*, Elham Mirmomtaz
Department of Chemistry, Isfahan University of Technology, Isfahan, 8844156—831111, Iran
Ensafi@cc.iut.ac.ir

Abstract
A p-aminophenol modified carbon paste electrode (p-APMCPE) was constructed and used
for the determination of an anticancer drug, 6-thioguanine (6-TG). The cyclic voltammogram
showed that the electrocatalytic oxidation of 6-TG at the surface of p-APMCPE occurs at a
potential about 840 mV less positive than that the unmodified electrode. Square-wave
voltammetric results presented that the electrocatalytic oxidation peak currents of 6-TG at pH
9.0 had two linear dynamic ranges in the range of 0.2 to 8.0 and 8.0 to 350.0 μM 6-TG with a
detection limit of 0.08 μM. The kinetic parameters such as electron transfer coefficient (α)
and the rate constant were determined for the chemical reaction between 6-TG and paminophenol. Finally, this method was evaluated for the determination of 6-TG in 6thioguanine tablets and urine samples.
Keywords: Hydrochlorothiazide, Ferrocenedicarboxylic acid, Cyclicvoltammetry,
Electocatalysis.
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Carbon nanotube paste electrode incorporating 14(4-Hydroxy
phenyl)-14-H-dibenzo[a,j]-xanthene for sensitive voltammetric
determination of cysteine
Ali Benvidi a, M. Mahdy Ansaripour a, Hamid R. Zare a, B. B. F. Mirjalili a
a:

Department of Chemistry, Faculty of Science, Yazd University, Yazd,I. R. Iran
alibenvidi@yahoo.com

Abstract
A chemically nanotube modified carbon paste electrode constructed by incorporating a new
organic modifier 14(4-Hydroxy phenyl)-14-H-dibenzo[a,j]-xanthen was used as a sensitive
electrochemical sensor for detection of cysteine. The resulting electrode exhibits catalytic properties
for the electrooxidation of cysteine and lowers the overpotential for the oxidation of this compound.
Different parameters like pH and composition of the electrode were optimized. The mechanism of
oxidation of cysteine was investigated by cyclic voltammetry. Differential pulse voltammetric
analysis of cysteine shows two linear ranges from

4 µM to 0.08 mM and from 0.2 mM to 0.8 mM.

The detection limit was obtained 2µM. The modified electrode has very stable electrochemical
responses toward cysteine and a long lifetime. The modified electrode was successfully used for the
determination of cysteine in the pharmaceutical products and simulated human serum samples.
Keywords: Carbon paste electrode; Modified electrode; Carbon nanotube;
14(4-Hydroxy phenyl)-14-H-dibenzo[a,j]-xanthene; Cysteine

