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Chemical Machining of Ti-6Al-4V Alloy

Ehsan, Imanian” and Hasan, Akbari
Isfahan, Science and TechnologyTown Sheikhbahai Building, No 170
E-mail: farakoosh@istt.org

Abstact:

Today chemical machining is an accepted and widely applied process within the aerospace industry, with major applications
in military and commercial airframes, launch vehicles, turbine and rocket engines, helicopters and missiles. Most of the
large aerospace manufacturers have CM facilities, athough many of them perform chemica machining of aluminum only
[1]. This process is used extensively to etch preformed aerospace to obtain maximum strength to weight ratios. In view of
excellent strength and lightweight properties, titanium aloys are attractive candidate materias to fabricate the components
for aerospace applications [2]. Cast Ti-6Al-4V with (o+B) structure can be widely in aerospace, orthopedics and denta
applications. Chemica machining was introduced as a valuable method for removing the apha case in Ti-6Al-4V alloys.
Solutions of chemica milling would have strong effects on the surface and mechanical properties for the etched parts[3].
We would like to report process of chemical machining and surface characterization of Ti-6Al-4V aloy in optimal ratio HF,
HF-HNOs;, CrOs-HF and NH4HF,-HCI pickling solutions. In this research, we investigate effect of type, concentration and
temperature of solution of etchant on the rate of corrosion, surface finish and hydrogen absorption of Ti-6Al-4V aloy. For
titanium alloys, control of hydrogen absorption is essential. Alpha-beta titanium alloys often require specia etchants to limit
hydrogen pickup. Hydrofluoric acid offers afast etching rate, but control of hydrogen absorption is difficult. (Equation (1))

Ti + 6HF =TiF, +3H,(q)

This paper proposes that the optimal ratio of hydrofluoric/nitric acid can be acted as the best etchant. (Equations (2) and (3))
The acid picks up hydrogen gasinto substrate of the alloy limited by introducing an oxidizing acid. (HNOs)

Ti +6HF +4HNo, = 3H,TiF, +4H,0+ 4No,
3Ti +12HF +4HNo, = 3TiF, +8H,0 + 4No,

The proper ratio hydrofluoric-nitric acid solution offers a good pickling solution for the relatively faster etching rate of the
cast dloy. With the addition of nitric solution might inversely reduce the milling rates and on other hand, hydrogen
adsorption could be limited.

With selective of optima conditions consist use of reagent of hydrofluoric acid and nitric acid in ratio 1:2 in room
temperature, we can be obtained afine surface finish, corrosion rate and limited hydrogen absorption in chemica machining
of Ti-6Al-4V aloy.
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Detection of Total Petroleum Hydrocarbonsin Water and Soil Samples
With using Field GC/M S M ethod

Javid Monjezi, Ehsan Heidaryan*
heidaryan@engineer.com

Abstract

Oil contamination of soil and water has mostly been detected with IR Freon-113 method, that the sample extracted with 1,
1, 2-trichloro trifluoro ethane and quantification is based on infrared detection but it is time consumer one. Field GC/MS
method for fast evaluation of total petroleum hydrocarbons can be as a devel oped spin-off fast non target screening GC/IMS
analysis. In this method hexane is used dternatively for extraction and quantification is done by gravimetry after
evaporation of the solvent. Straight forward sample preparation and analysis in less than 10,;, . Make this method also
interesting as substitution to common IR methods for hydrocarbon sum parameter estimation which use banned chlorinated
solventsin large amounts.
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Semi-experimental synthesisof Ethyl dithiophenyl phosphate

A. R. Bekhradnia*, M. Fazelian
Department of Chemistry and Pharmaceutical Science Research Center, Mazandaran University of
Medical Sciences, Sari, Iran
Emailreza_bnia@yahoo.cam

Biological factor or any physical, chemical tttspoils animal or vegetable plague is called pisksi
Ethyl dithiophenyl phosphate is an organo phosph@aison that uses against piricularia oryzaeda.ri
With due to the amount of the poison’s use in tleldy we decided to synthesize this material. For
synthesizing of ethyl dithiophenyl phosphate weldahoose phosphoric acid as a starting materidl an
then its hydroxyls groups are substituted by hailaggion reaction, with bromine or chlorine atonheT
last product, phosphoryl bromide or phosphoryl dbk is employed in the next process of reactam;
one of its halogen's atoms is replaced by an ajhylip, using absolute ethanol. The product of this
process, that is the derivative of mono ester phagp chloride or bromide, is converted to ethyl
dithiophenyl phosphate at the presence of sodiuthorile and thiophenol. Synthesized compound is
separated by thin-layer chromatography and recegnizy various methods (NMR, IR, GC mass
spectroscopy). The excellent yield of producedanogphosphorus poison is reported 80 percent in the
experimental scale. We hope that this new methadsléo the useful proposals in order to synthesiwk
make its industrial in the world.
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Electronic effects on a solar energy storage system: nor bor nadiene-quadricyclane

E. Vessally”? M. Mirzaei %, S. Soleimani ® M. Ghavami
& |damic Azad University, Myianeh Branch, Myianeh, Iran
® Department of Chemistry, Faculty of Science, Tarbiat Modarres University, Tehran, Iran
E-mail: e vesali@yahoo.com

Norbornadiene (N)-quadricyclane (Q) system was introduced as a solar energy storage [ 1-4]. Norbornadiene was converted
to ahigher potential energetic quadricyclane through absorbing the light. Q was returned to the N and was rel eazed the heat.
In this work, the electronic effects of electron donating and electron withdrawing groups attached directly at C, of
norbornadiene-quadricyclane (1) are compared with those attached indirectly at C, (2).

For groups attached directly a C, (1), the electron donating subsituents (-NMe,, -NH,, -OMe, -OH and -Me) appear to
induce storage of higher quantities of solar energy, more than electron withdrawing groups (-NO,, -F, -Cl, -Br, -CF; and -
COOH). However, electron withdrawing subsituents, directly attached a C; (1), moderately induce solar energy storage
more than electron donating groups. Attachment of either electron withdrawing or electron donating subsituents at C; (1)
show no difference in the energy storages.

For groups attached indirectly at C, (2), the electron donating groups slightly increase the storage of energy and the electron
withdrawing groups decrease the storage of energy.

In comparing of two classes, the extend of solar energy storage is more for (1) than (2). Moreover, Values of the thermal
energies, thermal enthalpies, thermal free energies, zero-point energies and dihedral angles for optimized conformations are
calculated. The details are discussed and presented.

7 7 7

1 1 1
1 T + Heat
()X3 5 X3 5 X3 5

X= - NMe,, OMe, OH, Me, F, Cl, Br, CF,, COOH, COOMe, NO,
R=NMe,, OMe, OH, Me, F, ClI, Br, CF;, COOH,COOMe, NO,
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Synthesis of SnO, nanoparticls as a photocatalyst
Dr. Mahjoub*?, Azam Anaraki Firooz®
®Department of chemistry, University of Tarbiat ModaresTehran,
E-mail :Azam a f@yahoo.com

In recent years, functional monometal oxides have received interesting attention in the synthesis of nanostructured
material§g1]. Among them, tetragonal tin dioxide, SnO,, is one of the most important strategic materials used in awide
range of technological application [2]. This wide band gap n-type semiconductor possesses outstandingchemicophysical
properties for practical use such as optoelectronic devices, gas sensors photocatalyst, heat mirrors, electrochromic
windows, glass coating and etc.[3] Owing to such a large range of applications, various methods have been applied for
the synthesis of tin oxides. These methods include sol-gel, chemical vapor deposition, magnetron sputtering,
sonochemistry, hydrothermal and etc.[4]. Since most of the applications of tin oxide require high surface area, attempts
were made to fabricate nanoparticles tin oxide.In this work, we synthesis nanoparticles of SnO, with 36-200 nm in
diameter. The phase and purity of the as-prepared SnO, nanoparticles were determined by the scanning electron
microscopy(SEM) image and X-ray diffraction (XRD). The XRD pattern of the as-prepared SnO, powders showed the
presence of very broad peaks, indicating the particles with small crystalline size. The peak positions fit well with
previously reported values of a SnO, phase (JCPDS 41-1445). Furthermore information about the particles size and
shape was obtained by using scanning electron microscopy (SEM). The grain size of nanoparticlesisin agreement with
X-ray diffraction results.
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On the Performance of Zn-MnO;and Ni-Cd Batteriesas Predicted by Artificial Neural Networks

Fereydoon Gobal & Parisa Akh¥hi
Chemistry department, Sharif University of technology, P. O. Box 11365-9516, Tehran, Iran
Akhshi_parisa@yahoo.com

Considering the vital role of Zn-Mp@nd rechargeable Ni-Cd batteries as major erstgpge devices and their wide
commercial applications, the necessity of predictiheir behavior under various loads and utilizat@onditions is of
considerable importance [1,2]. Several differenpezinental methods have so far been widely empldgedvaluate
performance characteristics of batteries. The agpiiity of these methods is widely limited by thkigh cost, complexity
of measurements and being time consuming. Furthrermibiey are virtually not capable of predictinge thattery
performance outside the range of monitoring. Altfowanalytical and numerical methods of solving tetethemical
equations offer lower cost and time, may hardlyude all parameters influencing the operation ef ilattery under study.
As an alternative approach, we have developed aembdsed on artificial neural network (ANN) thateosomes
shortcomings previously mentioned [3]. They areeabf solving non-linear problems that are not wslited in the
framework of other statistical methods of analygis5]. The errors between predicted and actuapustare used to
validate the effectiveness of the model and fimetthe model to more accurately predict the process

In this regard, we have studied the dischagjeaviorof Zn-MnO, and Ni-Cd batteries under different temperatures
and constant ohmic loads. Having recorded the @wmimgvoltage, discharge current and discharge éinmnstant ohmic
loads using digital voltmeter and ammeter, the esponding energy, capacity and power were derivetithe related
voltage-discharge time, discharge current- time emergy-power (Ragone plot) diagrams were plot&dif the light of
the measured outputs, a supervised learning proeedglith feed-forward back-propagation (FBP) tragnialgorithm has
been adapted. A sigmoid transfer function was usieal, maps the input to the interval (0,1). Thisktavas easily
accomplished using WIinNN32 commercial software. Hwailable capacity, energy and power were predictsing
voltage, discharge current, resistance, temperatudedischarge time as input parameters for Zn-Ma@ also charging
time for Ni-Cd batteries. The network with the skasi Root Mean Square Error (RMSE) provides théndped weights.

The model was developed for three distinecppses:

1. Individual prediction of energy, power and capadty output parameters in both batteries, usinget®es,1)
networks for Zn-Mn@and three (6,5,1) networks for Ni-Cd batteries. Thhenbers in the brackets correspond to
the number of nodes in the input, hidden and outgérs of the network. The values of correlatioeféicients
(R?) vary from 0.9983 to 0.9998.

2. Simultaneous prediction of energy, power and cépas output parameters in both batteries, usimg ®,6,3)
network for Zn-MnQ and one (6,6,3) network for Ni-Cd batteries withamty loss of accuracy. The values of
correlation coefficients (8 vary from 0.9959 to 0.9993.

3. Individual and simultaneous prediction of voltagel alischarge current as output parameters in asewbrection.
The values of correlation coefficientsjRary from 0.9951 to 0.9993.

Artificial neural networks ANNs offer a powerful dnfast technique for simulating and prediction @ftteries’
behavior. On the basis of this study, it is conellidhat artificial neural networks are quite capabf predicting the
behavior of Zn-Mn@ and Ni-Cd batteries under vastly different disgeaconditions. In each case, the model showed a
good consistency between the target and the pesbliciues. The good values of correlation coeffiiieand low values of
RMSE as validation criteria apparently demonsttiageé ANN could be a promising alternative approtchstimate battery
performance characteristics.
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The Good Adsorbents for Organic Reagents in Wasteei\ reatment
Hossein Beydaghj Davood Shahverdi, Saeed Abdolshah, Mohammadefgit& Dr. Ali Amoozadeh
Semnan University, Department of Chemistry

Email: saeed2003_88@yahoo.com

Dilution is not solution for pollution! This mustbour slogan to protect earth for our children. ©hthe most important
problems in industry is water pollution by organéagents. For example in some industries like tajyrieather industry,
detergents industry, textile industry, electropigtindustry and so on, usually different poisonouganic compounds
poured in rivers and seas. [1] Among these orgaaimpounds Proteins, Phenols, Amines, Diazo Commuodid be
named. These compounds have fatal effects on hatwaystem life.

Today, one of the most efficient methods to elirterthese compounds is using adsorbents reagentmd\these materials
we can name Zeolites. They are solid and crystaliraterials with a diameter smaller than 2 nm. Theiin elements are
Aluminum, Oxygen and Silicon. The difference betwdékem depends on their unit cell structures. Timeroimportant
factor is their particle sizes. This fact led ushte world of Nanotechnology.

As we reported earlier, we have successfully usgdigm as a new solid phase for chromatography retnddiuced their
application in industry. [2, 3]

As we reported later, gypsum provided a good ictéza with a vast variety of organic compounds ldmines, phenols,
amino acids etc. so we introduced it as a solicspHar separation of different organic compoundmdustrial wastes. [4]
Based of theoretical principles there is an inveedation between adsorption and R means that how much an &n
gypsum TLC [3] smaller, its adsorption over gypsisrgrater.

Here we would like to extend our results for negamic compounds.

Different Rfson thegypsum TLC with Pet. Et. : Hex. (85: 15) aseluant. Organic Compound (Ry)
4-Methoxyphenol (0.60), 4-Aminoacetophenoxy (0.2%cetanilide (0.38), p-Anisidine (0.60), 2-Amirerzaldehyde
(0.80), 2-Amino-5-methylbenzoicacid (0.10), o-Bersulfimid (0.11), Oxindole (0.23), 3,5-Diaminaimicacid (0.02),
Hexamethylendiamine (0.20), 4-Methyl-3-nitroanilif®e67), p-Toluenesulfonhydrazide (0.77), 4-(Dinyétimino)pyridine
(0.12), 1,4-Dimethoxybenzen (0.86), 4-Nitrobenaoid (0.90).

References:
1].Principal of Environment, Khaledi, SH.379, Shahr-e-Ab Pub.
- Amoozadeh, Aet al. Gypsum as a Good Stationary Phase for SeparatiBorg Organic Comps. in Chromatography.
Internatlonal Conference on Chem. in Industry2975ep 2004, Manama Bahrain
[:3] Amoozadeh, Aet al. The Correlation of Dipole Moment of ... 13th IrarBeminar of Anal. Chem. 18-20 Ma3004,
erdowsi Univ. of Mashhad (p. 109).
- Amoozadeh, Agt al. The Possibility of Use of typsum in Waste WateeaEment. % Iranian Seminar of Chemistry
and environment. 27-29 Se}05, Kordestan Universi
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Uranium conversion plants and systems may parfone or more transformations from one uraniumnabal
species to another, including [1-2]: (i) Conversafruranium ore concentrates to tJ@i) Conversion of UQto UO,;
(iif) Conversion of uranium oxides to YlBr UF; (iv) Conversion of Ukto UF,; (v) Conversion of Ufto UF;; (vi)
Conversion of Ufto uranium metal;(vii) Conversion of uranium fliges to UQ; and (viii) Conversion of uranium
oxides to UCJ.Many of the key equipment items for uranium cosiar plants are common to several segments of the
chemical process industry. For example the typesgoipment employed in these processes may indluaces,
rotary kilns, fluidized bed reactors, flame toweactors, liquid centrifuges, distillation columnsdaliquid-liquid
extraction columns (Fig 1). However, few of theniteare available “off-the shelf”; most would be gaeed according
to the requirements and specifications of the c¢usto In some instances, special design and coiistnuc
considerations are required to address the corqwmiwperties of some of the chemicals handled (HFCIF;, and
uranium fluorides). Finally, it should be noted tthia all of the uranium conversion processes, #afequipment
which individually are not specially designed oepared for uranium conversion can be assembledystems which
are specially designed or prepared for use in urargonversion.
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Figurel: a) Continuous tower process for direct conversion of UO; to UF4 b) Continuous process for direct
fluorination of UO; with integral ash removal.
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Improved Water Resistance of UF Adhesivesfor Plywood by Small pM DI Additions
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Abstract:

Addition of small amounts of isocyanate (pMDI), Wween 10% and 15% by weight, to UF resins for plysvoo
considerably improve the UF gluline water resistan@nalysis of the plywood by X-ray microdensitdmye
indicate that on both sides of the glue lines ther@ local density increase which reflects eitmme adhesive
diffusion in the wood layers immediately in contagth the glue line, or some extent of wood densatfion as a
result of the gluing process, or both.

The results indicate that in the case of plywoodetmthe use of small proportions of pMDI improfie boiling
water performance of UF resins. Thus, the plywoad still measurable residual strength after 19 tasin
boiling water for the UF/pMDI 90/10 system and af8¥ minutes in boiling water for the UF/pMDI 85/15
system. Addition of just 5% isocyanate on totalrelids does not appear to lengthen the timesittance of
the panels to boiling water, but just the valughef residual strength after 11 minutes in boiliratev, the same
as the plain UF-bonded panels. As the proporticisafyanate is maintained low the panels obtairethat be
of full exterior grade quality simply because trerdened isocyanate network is not sufficiently esiee, ot
sufficiently tight to protect the water-sensitivd-Wtardened network. For exterior-grade performagreater
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proportions of pMDI would be needed.

FIG. 1. Plywood specimen. Upper part: X-ray micmsi®ometry map with indication of density in kg/m
Lower part: density profile of plywood panel alotiickness of the panel.
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Synthesis and Char acterization of Novel Polyurethanes with M esogenic Side
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Chemistry Department, Science Faculty, Azarbaijan University of Tarbiat Moalem, Tabriz, Iran, Fax:
0098-412-4524991, E-mail: masbagheri @yahoo.com

Abstract:

Side chain liquid crystalline polymers (SCLCPs) are an important class of materials [1]. They have
attracted attention due to their potential application in numerous areas, for instance, in nonlinear optic
and optical information storage devices [2]. To our knowledge SCLC polyurethanes (PUs) have not
been investigated as systematically as side-chain, liquid-crystal polymers with acrylic, methacrylic, and
siloxane backbone [3]. Only a few articles have been published dealing with Pus backbone in order to
obtain further information about its influence on liquid crystalline behaviour [4, 5]. This work presents
the first series of our experiments dealing with the synthesis and characterization of segmented
polyurethanes with functionalization of the chain extender and attachment with a mesogenic unit in the
side chain. First, liquid crystalline 4- [1-hydroxyalkyl oxycarbonyl-4-hexyl oxyphenylbenzoate (C6Mn-
OH) with alkyl chain and therminal hydroxyl group was synthesized. Then, the polyurethane with
different ratio of hexamethylene diisocyanate poly (oxytetramethylene)glycole and 2,2-
bis(hydroxymethyl)propionic acid (DMPA) as chain extender were prepared by the conventional
prepolymer technique. The side chain polyurethane elastomer with six methylene unitsin the spacer was
synthesized by esterification of carboxyl group of polyurethane with mesogenic group. To estimate the
percentage of carboxyl group in parent polyurethane and then to determination of substitution degree
after the esterification, titration method with sodium hydroxide was used. The structure of all
synthesized compounds was confirmed by FT-IR, '"H NMR and elemental analysis. The thermal
behavior and the morphology were evaluated by differential scanning calorimetery (DSC) and polarizing
optical microscopy (POM). The effects of mesogenic units on the liquid crystallinity and elastic

behaviors of PUs were studied in detail in this study
Reference:
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An efficient solid catalyst for one-pot synthesis of 1,4-dihydropyridine derivative.
Adeleh M oshtagi Zenouz*;_Sahar Baradaran hosseini
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sahar.hossei ni @gmail.com
Absteact:

1, 4-dihydropyridine calcium channel antagonists form an important class of drugs which induce
relaxation of vascular smooth muscles,preferentially in arteries and display a negative inotropic effect
onisolated cardiac muscle[1]. To prepare these compounds,Hantzsch method was developed.In this
work, we attemted to change the route and used an efficient one-pot four component coupling process
for the synthesis of these derivativeswhich are catalysed by montmorillonite k10 clay.This procedure

has such advantages as short reaction time, high yield and environmental compatibility[2].

1. Oates JA. Antihypertensive agents and the drug therapy of hypertension .In : Hardman JG,Limbird
LE, Molinoff PB ,Ruddon RW ,Gilman AG ,Eds.The pharmacological basis of the rapeutics.9"
ed.Newyork ;McGraw Hill Press; 1996,781-809

2.50ng, G.;Wang, B .;Wu, X ,;Kang,Y .;Yang, L .An efficient solid catalyst for one-pot synthesis of
poly hydroquinolines derivatives.
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Manufacture of potassium nitrate as a high solublefertilizer with co-product of HCI

Saeideh yahiaei™”,Seyed M ahmud Ebrahimiznooz?
1. Azad University of Mianeh
2. GoharShimi Co.
yahyaei57@yahoo.com

Potassium nitrate, KNGs important in the production of fertilizers, éagives, glass, and numerous other
industrial chemicals. It was manufactured in Chivith the aid of bacteria as early as the Middle.ddp to the
beginning of the 20th century, its only importasewvas in the production of gunpowder.[1] Potassiitnate is now
recognized as one of the most important potassartitiZers which contains 46.58% potash@{ and 13.6% nitrogen
(N). It is also less hygroscopic than other nitrgaéis used as fertilizer. [2] But it was not proéd in Iran as fertilizer
yet.

Manufacture of potassium nitrate from potassiuneigtie and nitric acid was studied in this work.
KClI + HNO; - KNG; + HCI
More specially, the invention relates to the maotufee of potassium nitrate, wherein a substant@iyplete recovery
of the nitric acid is achieved and, optionally, ggstium-free aques solution of hydrochloric acidyealétively high
concentration, is obtained as by-product.
According to the invention, commercially potassichioride (100 g) and 65% nitric acid (135 g) aracted in the
medium of an organic solvent (amyl alcohol (130)n{l3] The temperature in the reactor was kept ad&IC. The
crystals of potassium nitrat95% purity (130 g), was obtained and separate e¢tdantation. Then the temperature of
the solution kept at®@. An additional amount of potassium nitrate crigsta g) precipitated, their purity beir®9%.
The solution was washed with dilute nitric acid.drychloric acid solution (about 17% HCI and 4% H)@as
separate as an aqueous solution. The organic plesseecycled to the first step. The agueous phasecantacted with
a selective organic solution which consisted of 4@%utyl phosphate (TBP) in kerosene. An amounBofml of a
solution of hydrochloric acid (17%) and W®ee was obtained as by-product. Kerosene is kemidor TBP which is
slightly miscible in water and inorganic acids. [#e organic phase was washed with D.M. water (B0and can be
recycled to the HCI extraction step. Aqueous sotuts a dilute nitric acid and can be used for Wwagbrganic solution
in the previous steps. The essence of the proégessn the removal of HCI from the reaction mixtutbus the
equilibrium to the right. This process has fallogvimain advantages:

1.HCI co-produced being obtained in a relatively @nteated solution.

2.No loss of nitric acid and all of HNQs recycled.

3.Potassium nitrate was obtained in two puritiesilieer and technical grade. The technical grade lwa used in the

chemical industries.

4. Considerable saving of fuels.
This process was not defined continuous and carryse a batch system. For the continuous systemeed to mixer-
settler or column solvent extraction instrument.eQof the advantages of the present invention isfdoe that
inexpensive plastic material such as polyvinyl clde (P.V.C.) can be used as material of conswuocfor the
equipment. [5] However, TBP is known as plasticizer that PVC would appear to be unsuitable andgaehi
expensive construction material would be required.

1

3 Baniel, et al., U.S. patent, 2,902,341.

Mirzaei M., Motashare'zadeh, B.; J. Mazra'eb, ™8, 40.

3] Israeli pat. Nos. 9539 and 9660. ) ) .

4 g/loelrc(%SSeteglj, lon exchange & solvent extrattod metal complexes, Wiley- Intersci., NY 1970, p80-597, 600-
[5] "Chem. Abs.", Vol.74, 68, 375.
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PRECONCENTRATION AND DETERMINATION OF TRACE AMOUNT S
OF HEAVY METALS IN WATER SAMPLES USING MEMBRANE DIS K
AND FLAME ATOMIC ABSORPTION SPECTROMETRY

Ali MOGHIMI *"-Mohammad SABER — TEHRANI*!, Syed WAQIF -HUSAIN*
! Department of Chemistry, Varamin Campus Islamicd\zaiversity, Varamin , Iran
2 Departments of Chemistry, Science and Research @Gafsfamic Azad University, Tehran, Iran
* -corresponding author, E-maikamran9537@yahoo.com
Abstract:

Heavy metals belong to the most hazardous pripotiutants. Many methods have been developed for
the preconcentration and separation of trace métais various samples. These include liquid — kfjui
extraction (LLE)* 2 3 Co-precipitatiofy resin chelatioh) electrochemical depositigrand solid phase
extraction (SPE)' ® ° Much interest has been shown in replacing comveat LLE for isolating
environmental pollutants with SPE technique, rdgéhtSPE consists of bringing a test solution in
contact with a solid phase or sorbent, wherebyati@yt is selectively adsorbed onto the surfachef
solid phase.

A fast and simple method for preconcentration of' NCd*, P¥*, zré*,Cu** and C8" from
natural water samples was developed. The metal iomgre complexed with
Natriumdiethyldithiocarbaminat (Na-DDTC) then adsedt onto octadecyl silica membrane disk,
recovered and determined by FAAS. Extraction efficy, influence of sample volume and eluent flow
rates, pH, amount of Na-DDTC, nature and amourdluwént for elution of metal ions from membrane
disk, break through volume and limit of detecticavé been evaluated. The effect of foreign ions on
the percent recovery of heavy metal ions has at&m Istudied. The limit of detection of the proposed
method for Ni*, Cd™, P, Zr**, CU** and Cé'was found to be 2.03, 0.47, 3.13, 0.44, 1.24 a8 2.
ng.mL?, respectively. The proposed (DDTC) method has Iseenessfully applied to the recovery and
determination of heavy metal ions in different watamples.
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Photocatalytic Treatment of Waters Containing Direct Blue 71: Comparison between Merck and
Degussa TiO, Catalyst Products

J. Saien A. R. Soleymani
Department of Applied Chemistry, faculty of chemistry, Bu-Ali Sna University, Hamedan, 65174, Iran.

* Corresponding author, E-magaien@basu.ac.ir

Photocatalysis has become a hot topic; becausa it@mpletely degrade the organic pollutants iatoriess inorganic
substances such as €and HO, under moderate conditions and would not brinip \&ny serious secondary pollution [1].
In this work we utilized two different TiDcatalyst products from Merck and Degussa companitts the advantage of
convenient access-able and research preferencectegly. The particle size and crystalline condtian are different for
them. The effects of operational parameters wevesitigated and optimized for both cases. Also kinstudies were
performed, taking into account the turbidity thatd novel method to clarify the perfect role of toatalysis and
photolysis in degradation. The azo dye (Direct Biag was selected as model (Fig. 1) and a ciragatpflow reactor with
the advantage of no obvious dead zone was useddddradation efficiency was followed by measuring toncentration

with a UV-Vis spectrophotometer.

SOz Na

Fig. 1 The molecular structure of Direct Blue 71

The unique optimum conditions found for both casese: pH=6.22(natural) and T= 45C. However, the catalyst
concentrations found about 40 mg/L for the Merctt 28 mg/L for Degussa products.

There was a significant difference in dye degraxatiVith Degussa catalyst, the degradation and nalization were
achieved to 92.5% and 98% after 60 and 120 minrrafdiation, respectively. Meanwhile with Merck pumd these
parameters reached to 93% and 50% in 120 min régplgcand showing the preference of Degussia pcbdiwo power
law rate equations for kinetic study were obtairfeljing a high goodness of fitting with experiméata.

References:
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Preparation and Characterization of new Silane coupling agent in the base of Polystyrene

Mohammad G. Assadi*,, Fatemeh Hosseinzadeh
Chemistry Department, Faculty of Science, Azarbaijan Universtity of TarbiatMoallem,
Tabriz, Iran

Silane coupling agents have the ability to formusattle bond between organic and inorganic matefadsounters
between dissimilar materials often involve at lease member that’'s siliceous or has surface chgmigith
siliceous properties; silicates, aluminates, baratec., are the principal components of the esudhist.
Organofunctional alkoxysilanes are used to coupigamic polymers to inorganic materials. Typical tbis
application are reinforcements, such as fibergéass mineral fillers, incorporated into plastics antibers. They
are used with both thermoset and thermoplastiesyst Mineral fillers, such as silica, talc, micallastonite, clay
and others, are either pretreated with silane emtédin situ during the compounding process. By applying an
organofunctional silane to the hydrophilic, nonamgreactive filler, the surfaces are convertedeiactive and
organophilic. Fiberglass applications include éutdies, boats, shower stalls, printed circuit beasdtellite dishes,
plastic pipes and vessels, and many others. Mifileedl systems include reinforced polypropylendgica-filled
molding compounds, silicon-carbide grinding wheealggregate-filled polymer concrete, sand-filledrfdry resins
and clay-filled EPDM wire and cable. Also includate clay- and silica-filled rubber for automobilees, shoe
soles, mechanical goods and many other applicatidagel polystyrene was prepared with triealkoxgs(lTRS)
groups at the end of the chain, TRS groups in thegmt polymer were found to be hydrolyzed witthbetids and
bases. The present polymer is expected to find ajgidication as a macromolecular dispersant foouartypes of
inorganic pigments.

= [

AIBN
—_——
60-70°C

Si(OR), Si(OR),
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[2].A guide to silane coupling agent from Dow comi
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Reaction and measurement of SO, with porphyrins

H.Dehghani and F.Fathi*
Department of Chemistry, Kashan University, Kashean
fathi@sadi.ut.ac.ir

When five para-substituted meso-tetraphenplpymins were reacted with $O only 1:2 molecular complexes were
producedH-NMR , IR, UV-VIS and elemental analysis indicatibt porphyrins act as donor ligands and towsS@e
bonded above and below of the mean porphyrin pl&we.amount of S@ measured in this way.One of the most
widespread of all naturally occurring prosthetiowp is the class of highly colored pigments knowrparphyrins. Meso-
tetraphenylporphyringH,T(4-X)PP) act as donor in reaction with acceptdrs this work, some meso-tetraphenyl
porphyrins were reacted with $@nd 1:2 molecular complexes were obtained.The #kddence for formation of
molecular complexes was uv-vis spectra. When thiecatar complexes were produced, the soret banditi@ bands of
porphyrins showed red shift. H-NMR of the molecutamplexes showed that 1:2 molecular complexes (pompSG)
were obtained. When complete molecular complexe® wbtained, all of them were analysed. All theaddnowed that
two SG were reacted with §7(4-X)PP and the (S:H,TPP were obtained.Porphyrins have NH stretchingl eaound
3310-3320 cnl. In free SQ two stretching bands appear at 1150 and 1368 @mmolecular complexes it has been seen
that stretching bands of $@ecreased and NH stretching band is completely To8s effect indicated the occurrence of
intermolecular hydrogen-bonding between,2@d the pyrrolic hydrogens. All evidences showett 2 SQ reacted with
one HT(4-X)PP and this is the way of measurement of [BGt's sources.
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GPC Used in the Following of the Ratio Activator to Monomer in the Large Scale
Suspension Polymerization of AN-MA-SMAS

M. H. Shahmohammatti F. Farzanehand S. Habibi

1. Aramid Chemical and Polymer Company, Isfahan Science & Technology Town,
P.O. Box: 4965/115, Isfahan, Iran
2. Process Unit of Polyacryl IRAN, P.O. Box: 4965/115, Isfahan, Iran

ABSTRACT:

By far the most widely used method of polymation in the acrylic fibers industry is aqueouspdirsion.
This method of polymerization has been studied byraber of authors [1-3]. Redox initiation is notlpaised
in commercial production of polymers for acrylibdrs. This type of initiator can generate free caldi in an
aqueous medium efficiently at relatively low termgieres. The most common redox system consists of
ammonium or potassium persulfate (oxidizer), sodibisulfite (reducing agent) and ferric or ferrousni
(catalyst). The system gives the added benefiipplying dye sites for the fiber. This redox systeorks at pH
levels in the range of 2-4 where the bisulfite ipredominates. Two main reactions account for radica
production. These are the oxidation of ferrous bgmersulfate,

2- 2+ 2- .- 3+
S0 + Fe —> S04 + SO, + Fe

And the reduction of ferric iron by SO2 in the bfga form [4].

2- 3+ . 2+
HSO3 + Fe ——» HSO3 + Fe

The acrylic fibers are produced in Iran Polyh€ompany by two methods: Wet spinning and drynspig.
In the dry process, at the polymerization stagehielvis suspension polymerization - the mixturacdylonitrile
(AN); methyl acrylate (MA), the dye acceptor sodiumethylallyl sulfonate (SMAS) in water as a solyardn
as a catalyst and sodium bisulfite as as an aotives introduced in the polymerization reactor. The
polymerization reaction is completed at pH 2.712h.

An attempt has been made to analytical studthefactivator to monomer ratio by GPC (Gel Perinaat
Chromatography). We could get excellent result$GIAC following of the reaction. The best resultsved in
the 2.1% activator relative to monomer. The polydisity of copolymer in these conditions was 3.2pared
with 17.2 in 2.0% ratio. Also we compared our sasphith Indian acrylic fibers with 3.6 dispersitydiex. In
the other conditions so 2.2% and 2.33%, the digigerglex of copolymer was 3.8 and 4.6 respectivAlgo we
replaced sulfuric acid instead of SO2 for contnglof pH.

CHs
|
CH2=C|IH + CH2=C|:H +  CHy=C C&.  ACRYLIC COPOLYMER
CN Ic=o CH,SO3NA
OCHj3
AN SMAS
MA

M. Bero and T. Rosne¥jacromol. Chem., 136, 1 (1970).

S. Ito and K. Yoshiddsobunshi Ronbunshu, 40, 307 (1983).

F. S. Dainton and P. H. SeamarRolym. Sci., XXXIX, 279 (1959).
F.

1.
2.
3.
4. Daiton, et alJ. Polym. ci., XXXV, 209 (1959).
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Effects of some reagents on dyeability of polypropylenefibers
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Abstract:

Polypropylene is one of the most important polynweingch produce. Polypropylene fibers have substitudther fibers in a
variety of applications due to their relatively Igwice and they are mainly used in nonwovens. PRcutar chains have
no polar functional groups and they could not bedd\Since, the dye molecules can be attracted lak wan der Waal's
force to the fibers which are easily washed awayaddition, high crystallinity of PP fibers partiahttributes to its low
dyeability. Pigmentation has become the preferrag iw dyeing PP fibers and they are added direothihe polymer prior
to dyeing or melt spinning [1-2]. In this resear€tk, fabrics were treated with different concertradiof ethylene amine,
Diethylene amine and aniline at 50°C and 95°C.tTdeted samples were then dyed with a red dispeseCIELAB color

coordinates (L*, a* b*) and reflectance curvessaimples were measured using a reflectance speotoopéter. The
lightness (L* value) of all pretreated fabrics weatecreased comparing to non-treated sample. Ireri@apretreatment
process temperature from 50°C to 95°C caused tooirapthe dyeability of fibers. The redness (a* elof all samples
treated with mentioned reagents was also increafied dyeing process. These compounds used coulskca swelling
effect on molecular chains which increase dispedgesabsorption.
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The Synthesis of 7-ACT and 7-TDA asinter mediates of Ceftriaxone and Cefazolin by a new
method And synthesisof 7-AMBT as a novel cephalosporin inter mediate1-8]

M.M .Baradarani ,” M. Razzaghi
" Professor of Chemistry, Urmia University, Urmidran, m.baradarani@mail.urmia.ac.ir
" Zakaria-e-Razi pharmacy research center of Talmiganic_razzaghi@yahoo.com

Cephfalosporines are one of the most importaribitics. Ceftriaxone and Cefazolin are from thisgp of antibiotics,
which they can be synthesized by acylation of metiates of 7-ACT(1) and 7-TDA(2) with special caupds.

7-ACA ( 7-Amino Gephalosporanic #id ) is the main part of the Cephfalosporin whippbduces different antibiotics
from different groups at 3 and 7 positions, andblystitution of thiol heterocycles instead of aggtgroupat 3-position,
three intermediates which are mentioned above dosilslynthesized.

There are several methods for the synthesisplfalesporin intermediates.The results of our expenits showed that
the organic methods are better than aqueous mathmdity and yields of products. Furthermore thjgimized method
gave better results than the other known methods.

When 7-ACA(4) and TTZ(5) in acetonitril and ace#icid were stirred with BFEEL,O and MSA at 50° C for 5 hours,
after addition of water and adjustment of PH at th8 7-ACT intermediate of Ceftriaxone was pragthbaving a purity
of 98.48% (yield =93.1% ) .

The reaction of 7-ACA with MMTD(6) in the samenzhtion produced the intermediate of Cefazolin 7AIChaving a
purity of 98.89% after stirring for 5 hour and aiitalh of water as well as adjustment of PH at 4yiz(d = 92% ) .

The reaction of 7-ACA with MBT(7) in the same dition , stirring for 5 hour and addition of watas well as
adjustment of PH at 4.2 , produced the novel inégliate 7-AMBT(3) , having a excellent purity (lge= 96% ).

);(“JVY e j;(gv\(y“ I(Q\/%]@

COOH COOH
(@7-ACT °© (2)7-TDA (3)7-AMBT
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HS. No S N
et || =<0
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COOH o
(4)7-ACA 5)TTZ (6)MMTD (7)MBT
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Synthesis of spherical molecularly imprinted polymer selective for tetracycline

M ohammad Mirzaei"® Seid Mohammad Reza Millani Hosseini?, Taher Alizadeh ®, Majid Piramoon ?, seid
Abbas Rahimi ?

? Electrochemical research center, factually of chemistry, Iran University of science and technology, Tehran, Iran

bFactually chemistry, university of Tehran, Tehran, Iran
"E-mail: m.mirzaei @chem.iust.ac.ir

Abstract:
Molecular imprinting is a rapidly developing techué for preparing polymeric materials that are bépaf high
molecular recognition. This method usually involve®sslinking of the functional monomers in the gerece of
template molecules by radical polymerization, themoving the target molecules. The imprinted polssreelectively
bind again with the template molecules (fig.1),. [During the last years, applications of the molacimprinting
polymers (MIPs) as affinity phases in solid-phastagtions,[2] as recognition elements in sens8fsgf stationary
phases for preparative purifications[4] or separaiof enantiomers,[5] as catalysts,[6] or as dnsus for therapeutic
use[7] are being actively pursued. Tetracycline )(T€Can antibiotic drug that is still commonly usedveterinary
medicine. In recent years, concerns have beendraegarding the public health impact of the ocawreeof these
antibiotics in the aquatic environment [8]. There @ndications of increased bacterial resistancevastewater from
hospitals and pharmaceutical industry [9], and thialso causing concern.In this study, we dematestthe use of
MIPs based on poly (methyacrylic acid) as selectigisorbents for tetracycline. The method can befarsselective
removal of TC from milk, meat and waste water.

Functional Monomers

/__;.(%f_ Complexation %"f\ Cmsslmluua
/,

Templa I'olvmcri:rahon

Removal of the

g Maolecularly-ITmprinted
Templates

Polymer

Fig. 1. A general scheme for the synthesis of MIPs
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Shape-memory polymersand Their Industrial Applications

Ablolreza Mirmohseni, Maryam Farbddi
Polymer Research Technology Laboratory, Faculty of Chemistry, University of Tabriz, Tabriz, Iran
*E-mail: maryamfarbodi @yahoo.com

Stimuli-responsive materials, which can ugdelarge scale shape or property changes in respmngxternal
stimulus such as stress, temperature, light ortyaide attracted great interest since they exhilmitesintelligence’ like
the live. Among them, thermo-responsive shape-mgrmolymers (SMPs) have recently drawn great rebeimterest
because of their low cost, excellent processibiltyd good recovery ability. Temporary deformatdnhese polymers
can be eliminated and their permanent shape caedbered at a critical temperature, which can lieeeithe glass
transition (Tg) or the melting temperature (Tm)tloé materials [1].Fig. 1 shows the schematic repriegion of four
steps of the shape memory effect in SMPs. Wheskes were heated at fluxing temperature over Tgfamded into
a specified shape, they memorized the formed slgtpp 1). In this situation, it is considered tttadre exist two
phases, stationary phase and reversible phasehwbicespond to the crystal portion with bridgirgnstruction and
the amorphous portion, respectively. The amorphmrtson shows the rubber elasticity by heating a&bdyg; and is
easy to be deformed into an arbitrary shape undeapplied force (step 2). Then, the deformed shagdi&ed by
cooling below Tg (step 3). This was called shapéyfiin shape memory behavior. To change the defadrshape,
SMPs could recover the memorized shape by heatiaggass transition temperature under a free tmexdlition (step
4), and then go through the process again as gBpve

Softening and

=" Free Deformation 8. Shape Keeping

4. Shape Recovery
2™

4
—> }
Py |

below Tg f_!jl:il_'"[;;} above Tg fgnnlm_é; below 'I‘gaffl_tn;in_:gj; above Tg

ﬂ with applied force , v
D

Fig. 1. Schematic representation of shape-memory effect

SMPs have found wide applications in various fieglgh as self-repairing or temperature sensorriabtepipe
connections, transducers, coating materials, pacgagaterials, actuators and medical implants 3, 4
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Abstact:

Antioxidants may be present in foods as endogefamisrs or may be added to preserve their liquithponents from
quality deterioration. Synthetic antioxidants sashbutylated hydroxyanisole (BHA), butylated hydrmuene (BHT),
propyl gallate (PG) and tert-butylhydroquinone (T@Hare commonly used in food formulations [1]. Tées
antioxidants may be used at 200 ppm in bulk oi]sTBHQ was effective in retarding the formationtofdroperoxides
and headspace volatiles in the oil [2] and it hesrbobserved that TBHQ showed higher thermal #tatfilan other
antioxidants [3].Alkylphenols of commercial impantae are generally manufactured by the reactiomadlkene with
phenol in the presence of an acid catalyst. Ther@& used vary from single spices, such as is@ngyto complicated
mixtures, such as propylene tetramer (dodecene)Tdé alkene reacts with phenol to produce mondgaitignols,
dialkylphenols, and trialkylphenols. The monoalkymols comprise ~85% of all alkylphenol product[@hin this
research we compare different synthetic methogweparation of TBHQ in the presence of a solvent salvent free
condition and examine the role of temperature, tamé the mole ratio of hydroquinone/alkylating ag®ctors. Also
we have examined alkylation of hydroquinone oveneaolid acids and offer a new green method foth&gizing
TBHQ with a high yield.
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Radiation stability of somether mally stable inorganic ion exchangers
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The effect of various doses of gamma radiation on the ion exchange capacity, distribution coefficient
values, elution behaviour, physical effect, pH titration and infrared spectra of some synthetic inorganic ion
exchangers have been studied systematically. These studies reveal ed that the materials selected, were highly
resistant to irradiation with regards to their ion exchange capacity and elution behaviour, although some of
them showed a dight variation in their properties with an increase in the absorbed dose. Furthermore, there
was no appreciable change in the Infrared Spectra and X-ray diffractograms observed, which suggests that
there were no significant structural changes. Although the comparative IR spectra [1] of the samples
CeP(Na) and CeP(Di.Na), suggest that the possible exchange sites are the H attached to the anionic part of
the material which undergo condensation with OH groups due to irradiation and was lost as water
molecules, thereby losing the ion exchange capacity. It must also be pointed out that due to their
amorphous nature; it is difficult to have further structural information [2-4]. However, pH titration curves
showed some change on irradiation. The increase in pH was sharper for irradiated ion exchangers with
divalent cations than for normal samples. An interesting feature was observed in the distribution coefficient
behavior of these materials on irradiation. The Ky values obtained, generally increased with the total dose
absorbed, reaching its optimum selectivity when irradiated with 50-100 KGy. This distribution behavior
could be extremely helpful in achieving some binary separation.
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Abstract:

The rare earths are the group of 15 elements ingiertable having numbers from 57 to 71, inclugiie The
name is a misnoumer, since they are neither rarearths [2, 4]. The rare earth element (REE) isrofestricted to Y,
La and lanthanides [3]. There are over 100 mindnadavn to contain lanthanides (Ln), but the only tef commercial
importance are monazite, and bastnaesite [5]. @he @arths are widely distributed in low concerdret throughout
the earth’s crust [6,16]. The main applicationdR&E involving the mixed rare earths are a gasatiiaeking catalyst,
and a material for nuclear research industries. éxample, an application of Gadolinium, becausésoextremely
large nuclear cross-section, is as an absorbereuwtranes for regulating the control level and cailiy of nuclear
reactors [7]. The diverse nuclear, metallurgichlemical, catalytic, electrical, magnetic and agitisroperties of the
REE have led to an ever increasing variety of appibns [8].The principle source of REE ores israhiwith smaller
amounts available from other countries. REE ores @mmodities, as well as by-products and wastenadt from
REE processing, are naturally radioactive, moségause of contained thorium (Th). Therefore, Trdpeced during
REE processing presents an expensive disposalgmnofdr the industry [9]. Prospecting for REE andsYlargely
connected to that of other metals, together witict/REE are found in nature. The consumption of etrth elements
in nuclear technology is in general declaiming,éhese of political resistance to the use of nuddeargy [10].In many
reactors two or three control systems may be usee,for each of some functions; however, differeaictor types
employe different systems. Gadolinium is used bsraable poison in some reactors such as the AddaBas-Cooled
Reactor (AGCR) [11]. Among the REE, in the formooddes, have been proposed or selected as conatalrials in
co-ordination with primary control rods. These etants have relatively large thermal neutron absonptros-ssection

and high resonance absorption (or cupture) cragtiesein epithermal region. The oxides, suchis,0,, Er,0O,and

Gdzosdispersed either in stainless steel or uraniumeokiave been employed as burnable absorbers inredego

with PWR (Pressurized Water Reactor) or FBR (FasteBer Reactor) fuel elements. The Primary requergsof
control rods and possible materials are given inld aellow[12]:

Table. Primary Requirements & Possible Materials for €olrElements

PRIMARY REQUIREMENTS POSSIBLE MATERIALS

Very high neutron absorption Boron (B), Cadmium (Cd)B, *°C, Silver (Ag)

Adequate mechanical strength

Hafnium (Hf), Iridi(in

Light element, hard surface

Rare earths and tlepounds

Highthermal and irradiation stability

Europium (EDysporsium (Dy)

Good heat transfer characteristics Gadolinium (Gd)jum (Er)

Highwear and corrosion resistance or  hardaeds

inertness

Sumarium (Sm), Lutetium (Lu)

Eu,O,, Er,0, . andGd,0,

Gadolimium has by far the lagest thermal neutrqrtw@ section of any elements, making it the eldnoén
choice in the nuclear industry as an essential oowpt of nuclear fuel where it operates as a poegulator in the
reactor. It is also used for protection as wellaloactivity decontamination agents [13].

Products for trade include concentrates, individuaiixed compounds, and individual or mixed meltigh
purity metals are marketed in the form of spongeyd, ingot, rod, wire, chips, powder, sheet, fplgtes, sputtering
plates, and custom cast and machined shapes. Alteyavailable as cast shapes such as balls, deaunisters, billets,
lumps, and ingots, and are sold in pound to tos [b#]. Other early uses of REE were in lighter flints, aecbons,
polishing compounds, and glass and ceramic additivischmetal alloy, composed of 51-53% Ce, 22-25%615-
17% Nd, 3-4% Pr, 2-3% Sm, 3% Tb, 3% Y, and 5% BEenainly used in the production of lighter flintsdahigh-
strength low-alloy steel. The rate of consumptiémase earth elements in applies industries in 1@REQO) show in
figure bellow.
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Organictransistorsact as sensors
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Abstact:

Nuckolls' device consists of a silicon subsmatewhich a single-walled metallic carbon nanothlas been grown
using chemical vapour deposition. The tube is #hanin half using an ultrafine lithographic techmdqg leaving a very
small gap of 2 to 6 nm. Large metal pads are thaclzed to the other ends of the nanotube to atlteasource and
drain of the transistor, with the silicon surfaatireg as the gate. When a voltage is applied tcetbetrodes, a current
flows between the source and drain (figure 1). Kélls and co-workers then self-assembled a layepadfcyclic
aromatic hydrocarbons, just one molecule thickwben the source and drain. The hydrocarbons arithegeselves in
a line between the ends of the nanotube (figureSRice the electrical conductivity of the molecutipends on the
local chemical environment, the device can be asea sensor.

For example, when the device was exposed totretedeficient molecules such as tetracyanoquimethane
(TCNQ), the conductivity of the hydrocarbons wasirfd to increase so much that the current passirgugh the
transistor goes up by an order of magnitude. Thimigced a clear electrical signal that could belyeaseasured.
Although the scientists are not entirely sure wig ¢onductivity changes, they think the TCNQ prdjpalots a dopant
by acceptingn-electrons through charge transfer between thetreledeficient TCNQ and the electron-rich
hydrocarbons. They also say the device could be tasdetect chemicals in air or even be immersédidjinds.
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A Novel Sulfate-Selective Electrode Based on Complexes of Orcein-Cobalt(l1)
asaCarrier

Amin ORDIKHANI SEYEDLAR, Rouhollah HOSSEINZADEH YAMCHI and Khalil FARHADI*
Department of Chemistry, Faculty of Science, Urmia University
*E-mail: kh.farhadi@mail.urmia.ac.ir

Solvent polymeric membrane ion-selective etel#s incorporating neutral ion carriers are shtae
very useful tools for chemical, clinical and envinoental analyses as well as in process monitoring
[1,2].Among different anions, the recognition ofrostgly hydrophilic anions such as S04 by
potentiometric methods has shown to be quite diffi®ue to vital importance of sulfate determinatin
chemical, pharmaceutical, environmental and indeistmalyses, we were interested in preparatioa of
new PVC-based membrane sensor for sulfate ion ramit in solution. In this paper, we reported a new
Sulfate selective PVC-membrane electrode basedoplexes of Orcein-Cobalt (Il) as ionophore. This
complex in PVC-membrane electrode revealed a limegponse towards Sulfate ions in the range of
1.0x10° to 1.0x10° M with a slope of 30.8 mV per decade at a pH rasfgd-6). Fast response times, low
limit of detection, good selectivity over a wideriey of other anions are the advantages of thetrelde.
The electrode can be used over one month withgutansiderable change in potential. It was appéied
an indicator electrode in potentiometric titrati@nSQ,> with B&* ions.
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Magical bubblesin ultrasonic cleaning

aMohtashant, p.Bigdeli
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Abstract

Sound waves having frequencies higher than thoseéhtoch the human ear can respond (about 18 kHz) are
called ultrasound. Ultrasound in the range of 20a0 kHz produces high energy waves sometimesreef¢o as
power ultrasound. Power ultrasound is used forreetyaof purposes including cleaning, welding, g cell
walls in biochemistry studies, and dispersing soiidliquids[1,2].

Ultrasonic cleaning has become increasingly populaar after year. One reason is that it's an
environmentally friendly process capable of repigcsome vapor degreasing processes. The secohdtift t
enhances aqueous cleaning processes in many djgpla

This paper will explore the importance and applaatof ultrasonics in precision cleaning along with
explanations of ultrasonic cleaning equipment as@pplication.

Contrary to popular belief , It is not the soundvesthat scrub the part clean — it is the cavitatimcess set
up by the sound waves that scrub the part clearin®gavitation, micron-size bubbles form and grwe to the
alternating positive and negative pressure wavea $olution. Just prior to the bubble implosiorgréhis a
tremendous amount of energy stored inside the le{®jpl

Process parameters for ultrasonic cleaning wilbiseussed along with procedures for proper opearatio
ultrasonic cleaning equipment to achieve maximusuilis.
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Applications of new Bithiazole complexesin drug discovery
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The role played by chemistry in the pharmaceutical industry continues to be one of the main
drives in the drug discovery process. However, the precise nature of that role is undergoing a
visible change, not only because of the new synthetic methods and technologies now available to
the synthetic and medicinal chemist, but also in severa key areas, particularly in drug metabolism
and chemical toxicology, as chemists deal with the ever more rapid turnaround of testing data
influences their day-to-day decisions [1].Numerous changes are now occurring in the
pharmaceutical industry, not just in the way that the industry is perceived, but aso in the rapid
expansion of biomedical and scientific knowledge, which affects the way science is practiced in
the industry. The recent changes in the way that synthetic chemistry is practiced in this
environment center around new scientific advances in synthetic techniques and new technologies
for rational drug design, combinational chemistry, automated synthesis, and compound
purification and identification. However, success in this arena still requires skilled medicinal
chemists making the correct choices, often with insight gleaned from interactions with
computational chemists and structural biologists [2].The bleomycins are a group of antitumor
antibiotics that have been the subject of intensive investigations since their discovery in the mid
1960s. The clinically used mixture, which consists primarily of BLM A, and BLM B,, has found
utility in the treatment of a variety of cancers. It has been shown previously that two structural
domains of bleomycin mediate the interaction of the antitumor antibiotic with DNA. At least three
lines of evidence indicate that the metal binding domain is the predominant partner, and is
responsible for the sequence selectivity of DNA cleavage observed. The bithiazole has been
shown previously to bind to DNA, but not to exhibit any sequence selectivity, abeit not in the
same fashion as bleomycin itself [3]. We become interested in designing coordination compound
of bithiazole derivatives and exploring their biological activity. The effects of Co and Ni
complexes with DADMBTZ on DNA Synthesis in Sacroma 180 tumor cells are investigated.
These complexes have tumor inhibiting properties. Efforts are also being made to study the
detailed biochemical mechanism to understand these finding [4].

CH3 CH,
S CH,OH
)\N N NH
H,N 2

M=Ni,Co
X=Cl, Br

We synthesized and characterized these complexes by elemental analysis, *H, *C-NMR, IR
and electronic spectra. The structure of these has been determined by single crystal X- ray
methods.
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Resear ch of photochemical degradation of cyanide in aquatic environment ng
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copper (1) catalyst
Hassan Zamani* ® & Babak Zamani ®.
%department of Chemistry, Yazd University, Yazd, Iran
® Entrepreneurship Center of University Of Isfahan, Iran

*E-mail : zamani.hassan@gmail.com

As the application of cyanide is increased, more cyanide is spread in aguatic
environment. Amount of cyanide produced in 1997 in U.S. is about 3 x 10 8 tons in
which 9 x 10 5 tons of cyanide has entered into the aquatic environment. Cyanide is
consumed in plastic industry for production of acrylonitrile, dye and steel industries. In
gold mining by cyanide, solution containing cyanide enters into the environment and
underground water.

In this research, photochemical degradation of cyanide in the presence of hydrogen
peroxide, copper (II) sulphate catalyst and ultraviolet (UV) or Visble light was
investigated .the results showed that degradation in the presence of U.V light is faster
than visible light and in visible light faster than in dark .Parameters effecting the
degradation of cyanide like time of irradiation , concentration of hydrogen peroxide ,
concentration of cyanide ion and concentration of catalyst were investigated. Product of
cyanide degradation were identified as carbon dioxide and ammonia (in the presence of
light).In dark reaction did not produce carbon dioxide due to OH radical mechanism in
light and thermal reaction of CN- and hydrogen peroxide and carbonate intermediate in
dark.
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Synthesis of Aldoximesunder Microwave Irradiation

St T 1
Abdol R. Hajipour , F. Rafieeand A. E. Ruoho

TPharmaceuticaI Research Laboratory, College of Gkt
Isfahan University of Technology, Isfahan 8415@&NR

T1LDepartment of Pharmacology, University of Wiscodadical School, 1300 University Avenue,
Madison, WI, USA 53706-1532
Oximes are highly crystalline and the oximationaisvery efficient method for characterization and
purification of carbonyl compounds [1]. Oximes haserved for the protection of carbonyl groups as
exemplified in the syntheses of erythromycin derixes and perhydrohistrionicotoxi]. Some oximes
are highly active tyrosinase inhibitors for skigHtening or antibrowning, because they may be #ble
complex the two copper atoms in the active sitgyafsinasg3]. Some anti-oximes of aromatic aldehydes
(e.g., benzaldoxime and 4-.uorobenzaldoxime) haweega to be effective inhibitors of aldose reduetas
rivaling pharmacological agents currently usedrtioibit this enzyme in vivg4]. Oximes have used as
insecticides and anti-cortex in the paints.
In continuation of our effort to develop new methad organic transformations, we report here that
tribenzylamine (TBA) or 1,4-diazabicyclo[2.2.2]oota (DABCO) or 1-benzyl-4-aza-1-azoniabicyclo-
[2.2.2]octane bromide (BDABCO) serve as bases anprecursors of ionic liquids for the preparatidn o
aldoximes under microwave irradiation. Hydroxylaminydrochloride was reacted with several aliphatic
and aromatic aldehydes and ketones using tribemiyi& (TBA) or 1,4-diazabicyclo[2.2.2]octane
(DABCO) or 1-benzyl-4-aza-1-azoniabicyclo[2.2.2fmwe bromide (BDABCO) as ionic liquids and
microwave irradiation$cheme 1) to give the corresponding oximes.

Ar a) (PhCH)3N N+/\ on

ArCOR ab c AN - _
il C— c) N Br
X e ) i Ing

HONH,.HCI R oH b)Y

[2] T. Shinada, K. Yoshihara, Tetrahedron Lett(B395) 6701.
[3] J.P. Ley, H.J. Bertram, Bioorgan. Med. Chen(2@01) 1879.
[4] C. Shen, D.S. Sigman, Arch. Biochem. Biophy&6 21991) 596.



Olpinol o305 sasd 09, S WAD olo OLTA-YY  Cuniop 3 oud (62 ) il yhalen oyl

Study of some basic parametersin adsor ption of Cd™ by starch
J. Ghasemi®*, Gh. Mansoori?, M. Noroozi®and S. Asadpour®
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*E-mail: Jahan.ghasemi@gmail.com
Attempts to solve the problem of heavy metals removal and recovery from waste waters and sewage have led to the
development and application of several techniques such as ion exchange, reverse osmosis, and electro dialysis
technique; have been developed for the removal and recovery of heavy metal ions from sewage and industrial waste
water [1]. One of the most important techniques involves application of starch and starch derivatives containing amide
groups as functional group [2]. The heavy metal ions such as cadmium, copper, lead, cobalt, zinc, nickel and mercury
are adsorbed quantitavely during passage of aqueous solutions through the starch and starch derivatives beads. After
the separation and preconcentration stage, then the solution filterd and the analyte determines by flame atomic
adsorption spectrometry (FAAS). There are different factors which affect the metal ion adsorption on starch adsorbent;
such as pH of sample solution, metal ion concentration, type of starch and starch derivatives, contact time, ionic
strength and temperature. In this work the effect of the important factors and also the effect of interference ions are
studied on the removal of Cd*? from agueous sol ution.
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Recycled Polyurethane NanoPowder s as Active Extenders of UF and PF Wood Panel

Adhesives
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Abstract

The addition to urea-formaldehyde (UF) resins andphenol-formaldehyde (PF) resins of micronized
polyurethane nanopowders obtained from waste flexiblyurethanes improve markedly the performarfcbe®
panels prepared with these resins, namely plywoud garticleboard. Infrared spectrophotometry (F)-IR
indicates that a reaction does appear to occurteedimited extent between micronized PUR wastedsvend
PF resin when the mix is cured under alkaline diow. There appear to be no reaction at all inkbetween
acid-setting UF resins and PUR powder. In both sasective filler or extender effect appears touocc
otherwise the improvement in dry strength of UF-dexhjoints cannot be explained. Even when readtmes
evidently not occur the addition of PUR powder ioy@s markedly the water resistance of UF and PiRges
This active extender/filler effect is not due toyasocyanate group being re-generated on heatimgtsFT-IR
and NMR confirm the absence of these groups.

The results of plywood in which PUR micronized p&wvaas substituted to wheat flour (UF bonded parseld

to wood flour (PF bonded panels) fillers are shamiiables 1 and 2. In Table 1 the introductiontef very fine
PUR powder in the place of wheat flour had the @ftd somewhat upgrading the water resistance ®UhR-
bonded plywood. Polyurethane waste powders arerwngpellant. It is then expected that by substigithem to
wheat flour a better resistance to water of thebofded joint would result. Both dry tensile strénghd tensile
strength after 24 hours cold water soak in the cd$8JR powder show an improvement over the cositralsed
only on wheat flour addition. Further improvementdry and cold water soak tensile strength isaioietd by
adding in certain proportions both PUR and wheairfto the UF plywood resin. Thus a 40% PUR + 108&at
flour addition on UF resin solids content yieldsmarked improvement in dry and cold water soak tensi
strength, as well as the best resistance to bawismtgr.

However the 1650 cthpeak also represents unreacted formaldehyde —Ci@dyl. Its decrease indicates that
this formaldehyde can react with both the aromatig of the PF resin or with that of the PMDI (whits more

activated by the isocyanate or amidogroup of tlethane) to give methylene cross-links of the type:

NHCOO— —H,C—NCOO— NHCOO—
HCHO (via CH,0H) + @ . andlor — H,C
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Removal of fluorideionsfrom waste water by electr ocoagulation process
Hoda Nassira,™ Mohammad Hosein Rasoulifard®
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An appropriate concentration of fluoride in drinking water is required to prevent denta cavities but the excessive
presence of fluoride concentration in water can cause dental fluorosis or skeletal damage. Some of industries which
discharge significant quantities of fluoride in process waste streams include el ectroplating operation and semiconductor
manufacture [1].

The discharge of these waste waters without treatment into the natural environment may also contribute to ground water
contamination. To control fluoride concentration in water several treatment options exist. A number of defluoridation
processes such as adsorption, chemical precipitation, elecrodiaysis, and el ectrochemical methods have been tested
globally. The cheapest way to remove fluoride from water is to produce calcium fluoride by adding lime or another
calcium salt. This process causes the problem of hardness of the water [2]. An effective process that produces less waste
sludge, increase the process efficiency and that can be retrofitted to existing facilities would be highly desirable. A
promising process is el ectrocoagulation (EC) which is an el ectrochemica technique, in which avariety of unwanted
dissolved particles and suspended matter can be effectively removed from an aqueous solution by electrolysis. EC
process for fluoride removal does not require a substantial investment and efficiency of this system could exceed that of
the traditional coagulation process due to the el ecrocondensation effect. EC using aluminum electrodes is anew method
for defluoridation. The eectrolytic dissolution of aluminum anodesin water releases Al (111) ions which then react with
the hydroxide ions produced on the cathode and with the fluoride ions [3].

AI(OH)3 + XF <> Al(OH)3,Fy + XOH"

The objective of this review through a survey of the literature is to define the problems arising from excess fluoride and
available methods of defluoridation and to focus attention on EC process which could be used to solve this problem.
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Treatise on the Law of Patentability, Validity and I nfringement
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This article applies especially to thosgrking in the field of research and development @nidtended to draw
their attention to significant conditions for lelyadecuring their results. However, the articléténpresent scope cannot
cover all aspects of the protection of industriedgerty. Important questions on the patent autiestiprocedure are
reserved for specialists (patent attorneys) andiatréealt with in this article. The applicatiorfgpooperty rights should
be handled by these experts, especially in casesving critical restriction of the novelty of anvention with respect
to the state of the art.

For the sake of exemplification, the Ewap Patent Law according to the European Patenteddinn and the
patent granting procedure before the European Pétfice (EPO) are dealt with as being represewtaor national
patent law and the partially similar granting prdeees in the individual countries. Selected exasdlem the
Technical Board of Appeal of the EPO are explanatoly and are not selected according to theiriigance for the
further development of patent law.

New technical developments and reseeeshlts are exploitable particularly if the ownkereby obtains an
advantage in the market over his competitor. THisaatage may be secret know-how, or frequently,esémow-how
combined with protective rights such as paten@sdemarks, semiconductor protective rights, desigtergs, and
copyrights for software. This is in contrast to thenerally better known copyright, which ariseshwéteation of the
individual artistic work and protects it for thethar without registration. Because this protecimmsufficient for the
technical field, the above-mentioned protectivéatsgrequiring official registration were created3jL
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Cobalt(ll) lon Detection in Electroplating Wastewater by a Novel Cobalt lon-Selective

Electrode Based orlN'-[1-(2-thienyl)ethylidene]-2-furohydrazide

Hassan Ali Zamarfi;Hossein batarbiyaMohammad Reza Ganjdlivahdi Adit’
& Department of Chemistry, Quchan branch, Islamic Azad University, Quchan, Iran
®Department of Chemistry, Tehran University, Tehran, Iran
“e-mail address: haszamani@yahoo.com

Abstract

An authentic PVC membrane Cobalt(ll) ion-selectdlectrode has been constructed in this researahg d&[1-(2-
thienyl)ethylidene]-2-furohydrazide (NTEF) as meumnte carrier. Fortunately, the benefits illustratgdhe use of this
sensor basically include a fast response timecffparatively good selectivity [2] with respectatali, alkaline earth,
some transition and heavy metal ions. Its usage faaisd to be more than 10 weeks without demonstatiny
considerable potential divergence. Moreover, thggested sensor exhibits a Nernstian response @) @ms over a
wide concentration range (from 1.0 x40to 1.0 x 10" M). It was employed as an indicator electrodeha t
potentiometric EDTA titration with cobalt ions anded for the direct cobalt determination in wastewand tap water
samples.
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Adsor ption constant study of methylene blue on activated carbon in various temperature

J. Ghasemi®*, S. Asadpour®, M. Noroozi® and G. Mansoori®
4Chemistry Department, Faculty of Sciences, Razi University, Kermanshah, Iran
PResear ches and Petroleum Engineering Center of Kermanshah, Kermanshah, Iran
*E-mail : Jahan.ghasemi @gmail.com

The adsorption constant of aqueous solution of methylene blue (MB) (Scheme 1), (800 ppm) on activated carbon

(AC) has been investigated by means of UV-Visible spectroscopy.
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Scheme 1

The adsorption process is very fast and is physically in nature; however it is complicated by the factors inherent in
the structures of both the MB solution and AC, such as tendency of MB to form molecular aggregates in solution [1]
and heterogeneous nature of the energies of adsorption sites. In this work the effects of various experimental parameters
such as temperature and ionic strength have been investigated, using a batch adsorption technique to obtain information
on treating effluents from the dye industry. The temperature has two major effects on the adsorption process. Increasing
the temperature is known to increase the rate of diffusion of the adsorbate molecul es across the externa boundary layer
and in the interna pores of the adsorbent particle, owing to the decrease in the viscosity of the solution. In addition,
changing to temperature will change the equilibrium capacity of the adsorbent for a particular adsorbate [2]. Utilizing
the Vont Hoff relation, which describes the dependence of equilibrium constant on temperature, as a constraint, we
determine the spectral responses of the free and adsorbed amounts, as well as the enthapy of the adsorption
equilibrium.
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Using Quantum Mechanics Descriptorsin QSAR Study Of Valproic Acid
Derivatives
Kiana Gholamjani Moghadddn, Majid Hashemianzad@hMohammad Ali Safarpofir
Ahmadreza Mehdipofir

& Department of chemistry, International University of Science and Technology, Tehran
® Department of chemistry, International University of Science and Technology, Tehran
¢ Department of chemistry, International University of Science and Technology, Tehran
Department of pharmacy, University of Shiraz MetiBeience, Shiraz
*E-mail: ki_moghaddam@yahoo.com

Valproic acid (2-propylpentanoic acid, VPAg an established antiepileptic drug with a simghemical
structure but an unusually broad spectrum of actidwich includes tonic-clonic, partial complex, and
absence seizures [1]. The drug is generally wédraded but has two rare but potentially fatal sffects:
hepatotoxicity and teratogenicity. That is an atikee area of research to design a derivative gfreic
acid so that it would have high anticonvulsant\agtiand very low toxicity. QSAR studies are a drkalp

to introduce one or more useful analogues and mbtab of valproic acid [2]A quantitative structure
activity relationship analysis was applied to aadsét of twenty five valproic acid (VPA) metabdditend
analogues with anticonvulsant activity. Density &ional Theory calculations at B3LYP/6-31G* level
were used to find the optimum 3D geometry of thaligd molecules. A variety of molecular descriptors
including structural and electrical descriptors poed based on by quantum chemical approaches was
used to model the anticonvulsant activity of thelenoles. A few multi-parametric equations contagnin
few descriptors with good statistical qualities e@btained using multiple linear regressions (MLR).

addition, to select variables, we used not only Migproach but also genetic algorithm.
References
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Trapping of heavy metals using I soxazole derivatives

A. R. Bekhradnia*, M. Fazelian
Department of Chemistry and Pharmaceutical Science Research Center, Mazandaran University of Medical Sciences,
Sari, Iran
. Email: reza bnia@yahoo.com

Many heavy metals such as Cu and Pb are coordinated to 1 (Scheme 1). The formed complex is a mixture of
distereoisomeres. Separation of this diastereoisomers is performed by column chromatography, easily [1]. Structures of
all products are assigned by IR, NMR and Mass spectroscopy.

This method is particular interest because of the trapping of heavy metals, availability of the starting materials.

CH(lsoxazole),

(1)
Scheme 1

Refer ences:
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Simulation detailsfor study of viscosity in nanopores with molecular dynamic simulation

m.Hosseininejaft, n.FarzP
®Department of chemistry, University of Isfahan, Isfahan

®Department of chemistry, University of Isfahan, Isfahan
*E-mail : m_hosseininejad2005@yahoo.com

There has been mugiogress in the last decade in understanding thidiledum properties (adsorption, phase
transition, isosteric heat, salvation forces, aitfjuids confined in narrow pores , much of tlitwance has derived from
the application of density functional theory andlecalar simulation applied to model fluid / poressms [1].
Understanding of the properties is very importamthbfor fundamental and applied research as almmgtnhatural or
industrial process involves transport phenomenaimofluids [2].In this study we have used the Middiation method
to recover the number viscosities value of the &dafluids model. For this purpose we ran simulationsisting of 360
fluid atoms and 216 wall atoms. The Lennard — J@nek) potential ¢ ; (r)=4e[(o/r)*?—(o/r)®] has used
as an interatomic potential which have definegllth potential constants @nds) to be unity for simplicity. We also
note that the atomic mass has been set to unigywidil atoms are arranged in three atomic layeck {2 atoms per
layer) and are fixed in place in an fcc latticausture by a combination of harmonic restoring fereed a constraint
mechanism. The second wall is simply the periodiage of the first wall. The restoring potential kgxbto each wall
atoms is justp 1; = 1/2 K (5 — r ) 2 where g is the equilibrium site of atom i, and K is a sgriconstant [3]. This
tethering potential is additional to the usual wallvall LJ interatomic interactions. The pore widithwas set equal to
5.1c and was defined as the distance between the tvadlgdgplanes through the centers of the surfagertaof wall

atoms. The reduced molecular dynamic (MD) simutaparameters are summarized in Table | for the iribdd.

TABLE |. Reduced parameters of the MD simulation

Simulation box sizes Pore Fluid av. Wall av.
L k =Ly width (H) Number Number Temperature Parameter Parameter
Density Density T a b
7.81 12.6373 5.1 0.442 0.85 0.729 2.2977 0.6775

For the MD simulation we used verlet's leapfragpaithm [4] to solve the equation of motion withime step
of 0.008s. The periodic boundary condition was igin three directions .We performed equilibriunDNbr 1000 time

steps.
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Assisted-microwave solvent free synthesis of some N-phenyl anthranilic acid derivatives
Y aghoub Sarrafi*, Manijeh Mohadeszadeh
Faculty of Science, Mazandaran University. Babolsar, iran
Manijeh mohades@yahoo.com

Among the wild variety of synthetic compounds recognized as potential anticancer drugs, molecules based on the
anthranilic acid scaffold have attracted great interest in resent years.!¥) Non-steroidal anti-inflammatory drug, NSAIDs,
from the carboxylic acid family, derivatives of N-phenyl anthranilic acid, such as tolfenamic acid, diclofenac,
mefenamic, flufenamic are wildly used in inflammatory and painful diseases of rheumatic and non-rhematic origin.!?

Microwave assisted synthesis have become an important tool in organic and medicinal chemistry. Due to higher
yields, clean reactions and short reaction times, microwave assisted reactions offen offer a considerable advantage
over conventional heating.”®! Microwave heating has emerged as a powerful technique to enhance reaction rates of a
variety of chemical transformations. Moreover, microwave reactions under solvent-free conditions are attracted in the
growing field of green chemistry.¥

For example:
COOR, E é
R,=H,Me R,=Cl, Br,NH, —INH

K,CO3, Cu(OAC),
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Synthesis and characterization of new peroxo complexes of Mo (V1)

And investigation of its catalytic activity in epoxidation of olfines
A.R.Mahjoub*, M.Afsharpour
Department of Chemistry, Tarbiat Modarres University, Tehran14155-4838 Iran
E-mail : Mafshar@modares.ac.ir

Epoxides are valuable intermediates for a wide variety of chemicals and various cataytic routes and their preparation
continuous to thrive [1-3]. Design of low cost catalysts with desirable activity and high selectivity for production of
epoxide remains as main goa for chemical industry.High valant peroxo complexes (Mo ™?, w ™) v ™) Re ™" and Ti
™)) are demonstrated the ahility to catalyze the epoxidation of alkenes by homogeneous and heterogeneous routes [4-6].
Peroxo complexes of molybdenum (V1) are well known and characterized quite long time and are widely used in
epoxidation of akenes by employing various ligands [7, 8]. As contribution to this interesting class of compounds, we
succeeded in stabilizing oxodiperoxomolybdenum in agueous solution through the use of N, O bridging ligand. We
reported in this article, studies of its reactivity as oxygen atom transfer catalyst in epoxidation of olefins. This
compound show better catalytic activity than monomeric analogues and a so the other polymeric forms having N donor
ligans. The results show in low temperature, this complex can act as a good catalyst in epoxidation of olefins and can
be used in other oxygen transfer reactions.
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photocatalytic decolorization of azo dye Acid Red 57 in aqueous solutions
With TiO, supporting on clinoptilolite as a catalyst
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Abstract:

Organic dyes constitute one of the larger groupspaiutants in wastewater released from textileustdes.

Heterogeneous Photocatalysts has been considemedast effective alternative for the purificatiohdye containing
wastewater. then the photocatalytic decompositioarganic compounds in wastewater has attracteckat gleal of
attention [1- 4].

structure and physico-chemical properties of phetlgst especially surface area and absorptiotityalwere

correlated to catalytic activities in photodegréamatof dye pollutants in water. In this investigat photocatalytic
degradation of azo dye Acid Red 57 in water wadistl Titanium (IV) oxide was supported on Clinégtite(CP) (

Iranian Natural Zeolite) using solid-state dispens{SSD) method. The results show that the,TiClinoptilolite (SSD)
is an active photocatalyst. The maximum effect bbtp degradation was observed at 10 wt.% ,Ti@D wt%

Clinoptilolite. A first order reaction with k= 0.09 min*was observed. The effects of some parameters suphia
amount of photocatalyst, initial concentration gedvere examined. For initial concentration of d&y@3ppm, pH= 2
and amount of photocatalyst 40 ppm is suitable itmmmdfor photocatalytic decolorization
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Ion Exchange behavior and analytical applications of titanium phosphate in waste
management
A.Nilchi *, M. Etemad Rad
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Tehran, Iran
*Tarbiat Moalem University, Chemistry Dept., Tehran
" E-mail address anilchi@aeoi.org.ir

The preparation of inorganic ion exchangeaniitm phosphate and its ion exchange
properties towards cesium ions, are reported ascludsed. Ti (HP£,.2H,O is shown to
be very stable to hydrolysis and to have high emgkacapacity in strongly acidic
medium. By hydrothermal treatment at 300 °C, titamiphosphate gives rise to a new
crystalline phase Ti(HP{.2H,O with an interlayer distance of 11.6 A. lon exajan
properties of the titanium phosphate dehydratesistsimilar properties as regards with
the uptake of the cations from the chloride sohgjathermal characterization, the high
resistance in alkaline medium and the back titratiof their salt forms to those of
zirconium phosphate [1-3], since Ti(HP@2H,0 (11.6 A) and Ti(HPQ),.2H,O (12.2
A) phase were obtained.
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Heat Integration Retrofit Analysisof a Heat Exchanger Network of a Distillation Plant

Mohammad Mehdi shanazfj Farhad ShahrakiMohammad Khorrafm
Department of Chemical Engineering, University of Sistan and Baluchestan,
P.O. Box 98164-161, Zahedan, Iran
E-mail: shanazarim@gmail.com

Abstract:

Distilation unit is used as a case study in thiskwihree units of this plant, atmospheric and wcwnits and S.R.G.
unit, were focused to reduce energy consumptiorta @ad information are collected from Esfahan ezfinand
commercial simulation software, Aspen Tech provisis used to simulate unmeasured data and determine
thermodynamic properties. Grand composite cureeuaed as tools to study the energy integratioistilation unit
consists of seven distillation columns, 21 hot &0dcold streams. For this unit the optimuT,,, determine 3&C.
According to process integration, the modificatafrDistillation unit can be achieved by adding negat exchanger.
Four heat exchanger were chosen to be used farTirét maximum heat recovery can save about 9.24@&48%verall
energy consumption in furnace and cold utility agngtion reduce.
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Synthesis and properties of semi-ipn hydrogels from poly(vinyl alchol) and
Poly (N-vinylpyrrolidone)
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Abstract:

Chemically crosslinked PVA hydrogels, have reeg increasing attention in biomedical and biocluain
applications, because of their permiability, biogatibility and biodegradability[1]. Hydrogel basexh poly(N-
vinylpirrolidone) PVP have been applied succesgfal local dressing on wound treatments, such asshsgkin's
ulceration and postoperative dressings,or contelEase system for drug delivery, becouse of thieicompatability
with the human body[2].Here we wish to describe slgpthesis and properties of a hydrogel with PVAkbane
having PVP inside.The synthesized hydrogel is pally a semi-interpenetrating polymer network[8]which PVP is
entrapped within PVA network of different crosskKimg densities and diethyl oxalate used as a drdssl Different
properties of this system, such as the kineticsaadlling, gel fraction and thermal stability wetadied as a function of
the composition of the hydrogels and the pH ofsWelling medium. Hydrogels show enormous swellmgqueous
medium and display swelling characteristics, whigre higly dependent on the chemical compositiothethydrogels
and pH of the medium in which hydrogels were imseedt
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How We Can Design a Drug

Saeed AbdolshdahMohammad Alibeigi, Morteza Badiei Azandehi and DAli Amoozadeh
Semnan Univ., Dep. of Chemistry
Email: saeed2003_88@yahoo.com

There are different methods for finding a drug. Tirst (the oldest) method is try and error. It meathat the
pharmaceutical companies collect the organic chshmpsoducts across universities of country (e.gn&la), and examine
them to find a biological effect. On the other habibtechnology has changed chemical synthesis ra@dsurement
methods. In all of these works, using differentyenes is the most important step. These methodsagid, simple,
inexpensive and repeatable so it is preferablerjol@y these methods.

The second, and the best method, is designingalmrumolecular modeling. In this method, the mdfea of a drug must
be correlated to a calculable parameter and thgemas chemist starts to synthesis it.

A new vast family of opaque compounds is halideivdéives of amino benzoic acids like lobenzamicdaéi),
Amidotrizoic acid (2), lostamic acid (3) and lopamacid (4). In our last work, we have used physicaemistry
calculations to study some opaque reagents. [1i€Ttvee declared that in these types of opaque dhaye is a duality
between polar functional group (-COOH) and non polge (heavy halogen). [2] This duality (hydropHitpophile) might
be explained in the dipole moment term. For dipotements theoretical calculations we have used H@em. software
in AM1 method. [3] By using this method, the dipol®ments of mentioned commercial drugs 1, 2, 34ade obtained
3.92, 3.07, 2.93 and 2.58 D. respectively.

Considering this fact, we have focused chloro amtitic acid 5 skeleton which had already been dieedome synthesis by
our group [4] and reported the calculated dipolerants of its different derivatives. [5] In this mapve would like to
extend our calculations for some other derivatb«s
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Application H3PW 1,04 as a Heter ogenous and efficient catalyst for the Selectiveoxidation of
alcoholsto their corresponding carbonyl Compoundsusing KmnO,as an oxidant under mild
and solvent-free conditionat room temperture

A. Bamoniri!, B. F. Mirjalili?, S. Nazemian®
Dept. of Chem., Coll. of Si., Kashan Univ., Kashan, Iran.
Dept. of Chem., Coll. of Sci., Yazd Univ., Yazd. Iran.

carbonyl compounds in the fine chemicals industry are precursors with drugs to fragrances.

The oxidation of acohols to carbonyl products is an important transformation in organic chemistry[l] |,
Green/Sustai nable Chemistry (GSC) focuses on precaution (or prevention) rather than diagnosisand cure[2] Along this
line, using heteropoly acids (HPAS), their salts and polyoxometalates (POMs) which are low in toxicity, highly stable
towards humidity, recyclable and air stable have found more attention. These compounds show very high catalytic
activity for some acid-catalyzed reactions. HPAs are usually solids that are insolublein non-polar solvents but highly
soluble in polar ones. The use of HPAs in non-polar solvents improves product selectivity and also provides easy
separation of HPAs from the reaction mixture [3,4]. This allows it to be used as the catalyst for various liquid phase
reactions such as, Micheal addition [5] ,butylation of cresol [6], synthesis of thiochromans [7], Biginelli reaction [8],
and etc.

Heterogeneous catalysis has become attractive in view of the increasingly strict environmenta legislation, in view of
their isolation and separation from the reaction media. Solid acid catalysts are harmless to the environment with respect
to corrosiveness, safety, quantity of waste, and separability with certainly some exceptions. The catal ytic activitiesof
solid acids are usually suppressed significantly in the presence of water, we have found that this heterogenous reagent
provides a mild selective and eufficient method for oxidation of alcohols to their corresponding carbonyl Compounds .
Thereaction is carried out in dodecatungesto phosphoric acid at ambient temperature in high (94-100%) yields

R; R,

KMnO, AN
CHOH _
HSP\N1204O / o
R, Solvent free, r t. R,
R,=Ar, R,=H
R, R~=R
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Application of Tri-Aza Dibenzosulfoxide M acr ocyclic Compound in Simultaneous
Deter mination of Thallium (1), Cadmium (I1) and Lead (I1) by Partial L east-Squares

Shahla Mozaffaff”, Marzieh Chaloo&j Abbas Shockrabiand Faten Divsr
4Department of Chemistry, Tehran Center Payam-e Noor University, Madayen Alley, Fajr Street, Motahari Sreet,
Postal Code 15887-65633, Tehran, Iran.
PFaculty of Chemistry, Tehran Tarbiat Moallem University, Mofatteh Ave. No.49, Postal Code 15614, Tehran, Iran.
"E-mail: mozaffariz66 @yahoo.com

A new triaza dibenzosuloxide: 7, 10, 13 -Zsia 1 -sulfoxo - 4, 16 - dioxa - 20, 24 - dimethy, 3; 17, 18-dibenzo-
cyclooctadecane - 6, 14 - dione macrocycle washegized. The structure of this compound was coefirtmy IR,*H
and**C NMR and mass spectroscopic means. A simple puvedd described for spectrophotometric determimatif
trace amounts of Tl (1), Cd (ll) and Pb (Il) withi$ macocycle. The complexation reactions betwbhenrmacrocycle
and TI (I), Cd (Il) and Pb (II) have been studiedmethanol solution, at 26. All of the complexation between the
macrocycle and Tl (1), Cd (II) and Pb (Il) formedllcomplexes and the formation constant of eachpbexes
determined. The UV-absorption spectra of theseratiwvith the macrocycle are strongly overlappingpaktial least
squares (PLS) multivariate calibration method foe inalysis of ternary mixtures of Tl (I), Cd (dhd Pb (Il) was
developed. The experimental calibration was designih 15 samples. The concentration varied betw@én- 4.3
pug/ml for Tl (1), between 0.2-3.ag/ml for Cd (Il)and between 0.2-5;2y/ml for Pb (). The cross—validation method
was used to select the number of factors. Applyinig method to simultaneous determination of thestions in
several synthetic solutions, water samples withltatlative standard error of less than 5% validatee proposed

method
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Preparation of Morpholinein Industrial Scale
Dr. M. H. Armanmehr*, _Shima Taheri
Iranian Organization for Sciences & Technology (IROST), Department of Chemistry, P.O. Box 13135-115.
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Morpholine is mildly basic secondary amino ether; it is a colorless, mobile liquid with an ammonical or piperidine-like
odor which is greatly lessened by the addition of water. Morpholine is used as a corrosion inhibitor in boiler systems.
Most other applications of Morpholine involve its use in the form of a derivative. The soaps which are formed by the
reaction of morpholine with fatty acids have excellent emulsifying properties and are employed extensively in self-
polishing waxes. Other derivatives are used as delayed-action rubber accelerators, catalysts, antioxidants, lubricants,
and pharmaceuticals.

In the below mentioned industrial procedure, morpholine is obtained in a short period of time with high yield and purity
and low costs. In this method the corrosion of the system is decreased.

__CH, CH,OH / N\
HN\ + H,80, —————> HN yH,SO, + H,0
CH, CH,OH __/
HN O ,H,S0, + 2NaOH ———— HN O+ NaSO, +2H,0

/

This type of producing morpholine is based upon the dehydration of diethanolamine by a strong acid. The crude acidic
reaction mixture is neutralized by the addition of an alkali to give an aqueous solution of morpholine.

.
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Preparation of zinc stearate used as a stabilizer for food contact and medical grade PVC

Jahanbakhsh Ghasemi?®, Mohammad Noroozi ¥ , Shokofe Ghahri Saremi® , Mehdi Ahmadvand®, Farahnaz Mal eki®
“Department of Chemistry, Faculty of Sciences, Razi University, Kermanshah, Iran
Department of Chemistry, Payame Noor University, Snghor Unit, Songhor, Iran
“Researches and Petroleum Engineering Center of Kermanshah, Kermanshah, Iran

*E-mail : Mo.Noroozi @gmail.com

Zinc stearate is used as a stabilizer for plastics with co-stabilizer of Ba-Cd soap. Low stability is an inhereat property of
polyvinyl chloride (PVC); it is known that this polymer undergoes severe degradation via zip-elimination of HCl at
relatively low temperatures [1-3]. Degraded PV C is characterized by the development of intense discoloration resulting
from the formation of conjugated polyene structures [4-6]. The poor thermal stability of PVC requires the use of heat
stabilizer in the processing of the polymer. the most important stabilizers of PV C are different metal soap like Pb, Cd,
Ba, Ca and Zn carboxylates and some di- and mono-alkyl tin compounds, e.g., maleates, carboxylates, mercaptides7].
The major metallic stearates are calcium, zinc, auminum and magnesium stearate. Barium, lead, copper, iron, silver
and strontium are low priority commercially used stearates in industry. In this paper, we discuss the preparation of
zinc stearate in three steps:

(8 soaponification reaction employing sodium hydroxide and stearic acid to produce an aqueous solution of
sodium stearate.

(b) Precipitation reaction where in zinc sulfate solution is added to an aqueous solution of the sodium stearate.
Insoluble zinc stearate precipitates and of the aqueous solution which contains sodium sulfate and some
excess zinc sulfate and forms dlurry.

(c) Filtration and washing of the durry and purification.
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Studying of Kilka Fish Life at Polymer Packaging
M.Ghaemy, * Somaye Babaey
Address. Department of Chemistry, Mazandaran University, Babolsar, 47415, Iran.
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Packaging is an essential o feature of the supply chain operations wich brings products from initial manufacture to their
ultimate use by the consumer.

One way of achieving optimum cost performance and a precise packaging function is to use a combination of different
polymers.

In this investigation we determine the action of a-tocopherol (vitamin E) and BHT in the stabilization of kilka fish oil
against autoxidizing process in three layer polymer packaging.

We measure the changes in hydroperoxide and tiobarbitoric acid concentration and free fatty acid in oil fish during four
days storage in arefrigerator at four centigrade.
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A procedurefor recovering silver from sulfate solutions
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The recovery of silver from sulfuric solutions isiah attention for chemists [1-3]. In metallurgylyei occurs in solution in
a sulfuric medium, particularly in plants for reeswng zinc in an electrolyte phase. This phaserég|fently poorly

recovered and many studies have been conductesctwer this silver. In addition, numerous processdst in which

silver passes into a sulfuric medium without beiagable of being recovered. This work relates ¢orétovery of silver in
a sulfuric medium with the aid of sphalerite. Thism is attained by means of a process for recogesilver in sulfuric

solution, in which the silver solution is contacteith a quantity of zinc sulfide. It is advantageda employ zinc sulfide of
extremely fine particle size so that the specififace of the zinc is very high and that in thisyitais possible to obtain
simultaneously very high degrees of recovery amigh concentration.Any zinc sulfides may be empthyehether they
are of chemical origin or mineral origin (sphaleyitin general, for economic reasons, preferenagldvoe given to very
finely ground sphalerite.The ability of silver sdi to attach itself to zinc sulfide is determinadder conditions close to
those of the neutral digestion of the sulfur-camiteg ores. For this purpose, a silver sulfate smfuis made, containing 2
grams per liter kept at 60 °C, in the presenceraf gulfate. The results of four tests show thanaital zinc sulfide makes
it possible to fix the greatest proportion of thilwes .while sphalerite appears to fix only a snadirt of it. However, the
sphalerite employed is relatively low in activitgdause it is not finely ground. Moreover, it isriduhat when the reaction

can continue for a longer time, the proportionibfes which can be fixed is considerably greateneTour tests are below
presented.

Test Quantity of Zinc Quantity of Silver
Weight (g) Zn/Ag ZnSQ Feed (g) Delivery (g) Yield (%)
1) ZnS 1.3 2 2.1 0.55 73.8
2) ZnS 6.5 10 2.1 0.01 99.5
3) ZnS 1.3 2 2M/L 2.25 0.61 72.9
4) ZnS 6.5 10 2M/L 2.25 0.02 99.0
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The study of polymer effects on nanostructures size in the mixed cationic-anionic surfactants

Behnoosh Tajik Ahmadab&d, Beheshteh Sohrabj Majid Hashemianzadéh
a,b,c Department of chemistry, International University of Science and Technology, Tehran
*E-mail:behnoosh_bt@yahoo.com
Abstract:
Aqueous mixtures of oppositely charged surfactartsbit interesting phase behavior and properttas. well known
that vesicles form spontaneously when oppositetygdd surfactants are mixed in aqueous solutiarMésicles have
been utilized as nanoscale vehicles for reagestadimg potential drug delivery systems. When usedédliver drugs,
vesicles size and the size distribution are impuarfactors in the determination of dosage, celc#mity, and rate of
clearance from the body [2].The study of surfactaard polymer interactions in aqueous solutionbdeen a topic of
intense fundamental and applied research. Surfaepalymer systems are important in various indaistand
technological fields such as cosmetics and pharutimed products, paints and coatings, adhesiveseral processing
and petroleum industries and many other applicati@h .Polymer has dramatic effects on the morpiwlof the
aggregates of the equimolar mixed cationic-aniosicfactants. Furthermore, the size of the vesiclesld be
controlled by turning the total surfactant concatitm, polymer concentration and molecular weidijt Previously,
we investigated the transition from vesicles (mstracture) to mixed micelles (nanostructure) soddodecyl sulfate
(SDS) and cetyltrimethyl ammonium bromide (CTAB)xtare in the very dilute region at 25°C [5]. Iretpresent
work, polymer effect was investigated on the swefactivity parameters and nanostructures size i rttixture in
different temperatures and concentrations. Inotigier of was used from surface tension and stetady 8uorescence
methods.
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Deter mination of Nickel(l1) lonsin Wastewater of Industrial Nickel Electroplating Samples By
Using Ni(11)-PVC Membrane Electrode Based on Benzoxazoleguanidine

Hassan Ali Zamani,
Department of Chemistry, Quchan branch, Isamic Azad University, Quchan, Iran
“e-mail addresshaszamani@yahoo.com

Abstract

A PVC membrane electrode for nickel(ll) ions basadbenzoxazoleguanidine (BG) as a suitable ionaphas prepared.
The sensor has a linear dynamic range of 1.0%1.0 x 10* M, with a Nernstian slope of 29.6 + 0.3 mV dechdend a
detection limit [1] of 4.3 x 10 M. It has a fast response time [2] of <10 s amilwa used for at least 10 weeks without any
considerable divergences in its potentials. The@sed sensor revealed comparatively good selgcfBjtwith respect to
most alkali, alkaline earth, some transition andvyemetal ions, and could be used in a pH rangd.®8.2. It was
successfully used as an indicator electrode in rpiatmetric titration of Ni(ll) ions with EDTA andIso to the
determination of Ni(ll) ions in wastewaters of rétlelectroplating industries.
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Synthesisand Optimization of the Water -based Road-M ar king Paint

M ohammad Hassan, Shahmohamadi” and Ehsan, Imanian
Isfahan, Science and Technol ogyTown Sheikhbahai Building, No 170
farakoosh@istt.org

Over the years, the use of conventional organic solvent-based paints has come under increasing environmental pressure. The
toxicity of these solvents to humans has aso become an area of concern. In addition, most organic solvents are flammable
and come from oil sources, which may become depleted at some time in the future. These concerns have driven the world
coatings industry to develop water-borne technol ogy for application in low VOC (volatile organic compound) paint systems
[1]. Water- based road marking paints have extendedly been produced, under increasing environmental restrictions due to
their water-based resin composition and low level of volatile organic compounds [2]. Less volatility, more safety especialy
against fire risk and better hygienic conditions during production and application are the main advantages of using water-
based paints[3].

In thiswork we proposed an effective procedure for synthesis and optimization of formula of water-borne traffic paint based
on acrylic emulsion resin. The polymer binders polymerized from the following monomeric mixtures are more preferred:

a) butyl acrylate and methyl methaacrylate b) butyl acrylate and styrene c) butyl acrylate, acrylic acid, methyl methaacrylate
d) 2-ethyl hexyl acrylate, methyl methaacrylate. Preferably the monomeric mixture further includes an acrylic or
methacrylic acid monomer or a mixture thereof. The polymer binder may be prepared by aqueous solution or emulsion
polymerization. Emulsion polymerization is preferred. We investigated effect of type and amount of binder and additives
(dispersion agent, pigment, filler, and plasticizer, anti-foaming) on the properties of films such as abrasion resistance,
hardness, gloss and surface drying time. The new paint has relatively short drying time, high durability and the least VOC.
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Tablel. The applications in surface coating and medicine of selected nanomaterials.

Nanomaterials Applications

Car catalysts, fuel cells, transparent UV
absorbers, antibacterial functions, structural
ceramics, Sunscreens

Metal oxides such as Ceria, Zinc oxide, Alumina,
Zirconia

Carbon Electrica and thermal conductors

Catalyst support, ceramicsfilter, and
humidity controlling building materias
Calcium phosphates (hydroxyapatite) Implants such as eyes, knees, and hips

Aluminosilicate (imogolite)

References:

1) Mazzola L. Nature Biotechnology 2003, 21:1137-1143

2) Wilson, M.A., etal., Nanotechnol ogy2002, UNSW Press

3) Whitesides GM. Nature Biotechnology 2003, 21:1161-1165
4) Hu, J,, etal., Journal of Materials Science Letters, 20, 2001, 85



Olginol oK2ils oud0g € WAD Lo OLTA-NY o 13 goud (glas S g il Jhalen o
Removal of trace cobalt and nickel from zinc sulphate solution by activated carbon
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)

Zinc sulphate solution purification is very critical in the conventional rost-leach-electrowin process when adopting the
hydrometallurgical route for the production of zinc metd [1]. Varios purification methods are in practice to achieve
high quality neutral zinc sulphate electrolyte with minimum levels of impurities (electropositive impurities such as
antimony, germanium, cobalt, nickel, copper, lead, cadmium, thallium ions). There are two major steps to remove the
impurities from the zinc sulphate dilution to the desired low levels of impurities in the electrolyte, the first stage where
co-precipitation several deleterious impurities such as Sh,As, Ge etc along with the precipitation of iron as iron
hydroxide. The second major step is the displacement of elements from solution with zinc dust [2, 3]. A modified zinc
sulphate solution purification process is described in this paper with an aim to bring down cobalt and nickel to low
levels in two steps. The first steps oxidation of zinc sulphate solution with the oxidant materials such as potassium
permanganate or sodium persulphate and second step adsorption of cations above the surface of activated carbon. The
influences of different parameters (stirring rate, temperature, concentration of zinc cobalt and nickel) discussed on the
process of adsorption of cobalt and nickel.
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