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Molecular emission spectroscopy is an efficient diagnostic method to monitor temperatures in low temperature plasmas and can successfully give information in a quite large temperature interval (from a few hundreds K up to 8000 K) where atomic spectra are not strong enough to ensure a good sensitivity [1]. Usually the molecular electronic transitions in near UV and visible range of the electromagnetic spectrum are employed where the molecular species have excitation energy levels around 4 eV, which is with at least 10 eV lower than the excitation energies for the plasma sustaining gas (around 14 – 15 eV for Ar).

The main features in the electromagnetic spectrum of a low temperature plasma is the molecular UV emission of OH radical (in the 306 – 322 nm region).

The OH UV spectrum could be frequently observed in many kind of flames and plasmas. The rotational temperature of this radical has a value which is generally close to the gas temperature (kinetic temperature of the heavy particles in the plasma). This temperature can be determined using the most studied OH band: A 2(+, ( = 0 ( X 2(, (' = 0, at 306.357 nm. This band can be easily isolated in order to give useful information.

The general purpose of our paper is to study and investigate the molecular spectra of a capacitively coupled Ar plasma (CCP), operating at atmospheric pressure and low RF power levels (13.56 MHz, 10 – 80 W), with a low spectral gas consumption (0.4 – 0.6 l/min) used for liquid and/or solid sample analysis via atomic emission spectroscopy technique. One of the most important and original features of our plasma is that it is the intrinsic part of the resonant circuit of the free – running oscillator [2]. The OH spectrum from the UV region is selected to be a molecular pyrometer and it is used to determine the rotational temperatures in the CCP. This temperature, as function of RF power, gas flow rate, plasma observation heigth and easily ionisable elements concentration, along with the experimentally and artificially obtained spectra (via computer simulation, using dedicated software) could provide some very useful information about the physical properties of this kind of plasma, information which is very useful in explaining the basic phenomena in the same plasma.

The rotational temperature for OH was found to be in the range of 2800 – 4000 K and the shape of  the spectrum is in good agreement with the spectra obtained via computer simulation [3–5]. The experimental set-up used for plasma generation and spectra recording was described elsewhere [6,7].
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The effective Hamiltonian formalism has been used in the development of a model for infrared multiple-photon absorbation (IRMPA) process in asymmetric top molecules. Assuming a collisionless regime, the interaction between the molecule and laser field can be described by the time-dependent Schrödinger equation. By making the rotating wave approximation and using the Laplace transform, the time-dependent problem reduces to a time-independent eigen problem for an effective Hamiltonian, which, for a real vibration-rotation structure of polyatomic molecule can be only numerically solved. The vibrational-rotational structure is assumed to be an anharmonic oscillator coupled to an asymmetric rigid rotor.


The main assumption in building this model are the following: (1) the excitation is coherent, i.e. the collision (if present during the laser pulse) do not influence the excitation; (2) the excitation starts from the ground state and is near resonant to a normal mode thus the rotating wave approximation can be applied; (3) after absorbing N photons the vibrational energy of the excited mode leak into a quasicontinuum; (4) the thermal population of the ground state is given by the Maxwell-Boltzmann distribution law.


The energy levels of the asymmetric top, according to quantum mechanics, cannot be represented by an explicit formula analogous to that for the symmetric top, but we can consider like a deviation from the prolate or oblate case of the symmetric top,and we can find in the same manner the selection rules of the asymmetric case, using the selection rules for the symmetric case.


The infrared bands of asymmetric top molecules are not resolved, but if the dispersion used is not too small, so that the envelopes of the bands can be distinguished from simple maxima, it is possible to draw conclusions as to the type of the bands. In this case the simulation of the absorbation spectra can give us, some important information about the types of these bands.


In particular, for CF2HCl (with the asymmetrical constant  = -0.58) we present the basic algorithm used for selecting the vibration-rotation states involved in the excitation process. A computer program has been written and used for the calculation of the number of photons absorbed by the CF2HCl as a function of the temperature, exciting laser frequency and for different laser fluences.
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As far as it is known, the electrical and magnetic properties of perovskites are related to the local dynamics of the lattice of these compounds. Infrared spectra of the granular compounds in the 2000 to 400 cm-1 contain two types of information:

·  Mn-O stretching and O-Mn-O bending modes of the MnO3 unit;

·  A continuous absorption of increasing intensity, which is shifted as the x, is modified. This suggests a gap in the electronic state densities of the material.

The frequency of the stretching mode is shifted to low values as x is increased. This relatively small shift shows that a replacement of Mn with Al produces a lowering of the valence state. The oxygen occupying state in Mn(Al)O3 is not changed.

X-ray diffraction showed that the unit cell volume and the average Mn-O distance is changed with increasing the Al content.

Spectroscopic investigation of some polymorphic drugs

I.Bratu1, Rodica Grecu2, Gh. Borodi1, Felicia Gozman-Pop3, M. Bojita3

1National Institute for Research and Development of Isotopic and Molecular Technologies, P.O. Box 700, R-3400 Cluj-Napoca 5, ROMANIA

E-mail: ibratu@L30.itim-cj.ro

2"Raluca Ripan" Institute of Chemistry, Fantanele 30 Cluj-Napoca

3"Iuliu Hatieganu" University of Medicine and Pharmacy, Pasteur 6,

Cluj-Napoca

An adequate selection of the drugs' crystalline structure should be a major task of the pharmacists. They should include in their investigations the thermodynamically and stability aspects and also the behavior of these drugs in living organisms. The polymorph forms of various drugs must be investigated because they can influence the therapy. The stable polymorph forms can influence the biodisponibility of the active substance. The polymorph forms are substances with the same chemical composition but presenting different crystalline forms (various crystallographic systems, lattice parameters and the position of the atoms in the elementary cell). The Indomethacine or 1-(p-chlorobenzoil)-5-methoxy-2-methylindol-3-acetic acid presents analgesic, antipiretic and antiphlogistic activities. The crystallographic form is triclinic one having m.p. at 153-154(C. Each polymorph form usually has typical, differential IR and NIR spectra by virtue of atomic vibrations in the molecule being influenced by their differential ordering in the crystal lattice- particularly as a result of the presence of hydrogen bonds. There are questions in the literature as concerning the number of the polymorph forms: three (( with m.p. 154,5-155,5(C, ( with m.p. 158-160(C and ( with m.p. 160-161,5(C) or two ones (form I with m.p. 160(C, form II with m.p. 154(C). The characteristic IR absorption band used for the identification of these forms is placed in the neighborhood of the ( (CO) band at 1700 cm-1. From X-ray diffraction data the polymorph forms of Indomethacine were evidenced. This analysis was extended to other pharmaceutical drugs. 
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The inclusion complex of niflumic sodium salt with ( - cyclodextrin has been studied by proton NMR at 300 MHz. The continuous variation technique was used to evidence the formation of a 1:1 complex in aqueous solution at pH = 12. The association constant of the niflumic Na salt with ( - cyclodextrin has been obtained at 298 K, by fitting the experimental chemical shift difference, ((obs = (obs - (free , (for a given proton) of the observed guest or host molecule, with a non-linear regression method. Besides the effective association constant, the fitting procedure allows a precise determination of all NMR parameters of the pure inclusion complex which are used for an analysis of the geometry of the molecular edifice in solution.
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Quinones represent important cofactors for electron transfer in photosynthesis, acting as electron acceptors in the initial charge separation process. In particular, directly covalently linked porphyrin-1,2-benzosemoquinone anion radicals are well studied model compounds for mimicking primary processes of photosynthesis having as aim a better understating of the factors governing the photo induced charge separation reactions as the mean of capturing and storing solar energy. Moreover, redox active crown ethers, consisting of quinones and crown ethers are well suited for studies of electrochemically driven ion transport mechanisms. This combination of redox and complexing reactions is also provided by ortho quinones due to the close lying oxygens.

An important tool to study these semiquinones anion radicals is the ESR spectroscopy which by means of the hyperfine coupling constants of magnetic nuclei and the line pattern of the spectrum can provide a good insight into the structure and geometry of these radicals. However, the experimental data have to be compared with their theoretical counterparts for a better understanding of the particular properties of the detected radicals.

In this work an Ab Initio and DFT study on the structure and proton hyperfine coupling constants of the 1,2-benzosemiquinone anion radical is reported. Different basis sets were employed for geometry optimizations and spin densities calculations. A good quantitative agreement was found between the calculated and experimental isotropic hyperfine couplings, especially by DFT methods. The INDO semiempirical method has been also tested for calculating the hyperfine structure for this radical with the geometry optimized at different Ab Initio and DFT levels of theory. 
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The effect of different basis sets and computational methods on calculated hyperfine couplings have been investigated for the OH and H2O+ radicals. Particular emphasis has been placed on the performance of the Density Functional Theory (DFT) approach, when used in combination with moderately large basis sets. The functionals employed are the local density approach using the Slater exchange together with the Vosko-Wilk-Nusair local parametrization of the correlation contributon (S-VWN) and contributions of the gradient-corrected exchange functional of Becke (B) or its three-parameter hybrid exchange functional (B3) together with the gradient-corrected correlation functional of  Lee, Yang and Parr (LYP),  Perdew (P86) or of Perdew and Wang (PW91). The gradient-corrected approaches were used in different combinations: B-LYP, B3-LYP, B-P86, B-PW91 as implemented in the Gaussian 98 program.

The hyperfine coupling constants (hfcc's) calculations were also performed using unrestricted Hartree-Fock (UHF), UMP2 and UQCISD(T) procedures. The basis sets used represent three distinct group: the Pople 6-31G and 6-311G series, up to 6-311G(2df,p); the EPR-II and EPR-III basis sets of Barone et al.; and the correlation consistent polarized-valence basis sets (cc-pVXZ) of Dunning et al., including their analogues augmented by diffuse functions. 

It has been observed that the calculated hfcc's are very sensitive to geometry and the UHF approach yields poor hfcc's, sometimes twice the experimental value. With the DFT methods moderate accuracy is achieved, especially in conjuction with the 6-311+G(2df,p) basis set.

By modelling the solvent effects with explicit water molecules an increasing agreement is obtained between the calculated and experimental values of the hyperfine coupling constants. 
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Stationary phases based on silica gel chemically modified with organic compounds are widely used in chromatography due to their practical advantages, specially the high separation selectivity.


Romanian silica gel (silica gel R) samples were modified by organosilanization reaction with trichlorosilanes (C8, C10, C12, C18) as well as (-aminoethyl-(-aminopropyl- and mercaptopropyl-trimethoxysilane. 


Mid- and near- infrared spectra of these compounds were registered on a JASCO-610 FTIR spectrometer. The KBr pellet and self-supporting disk techniques were used. The FTIR spectra were studied in order to evidence the presence of the modifier and to find out the modifier effect on the surface properties. To improve the sensibility of the IR method, the difference spectra were also analysed. 


To study the surface modification of the samples, 29Si and 13C CP/MAS NMR spectra were recorded on Bruker ASX 300 and DSX 200 spectrometers. 


Silane functionality and bonding chemistry can be easily investigated by 29Si CP/MAS NMR spectroscopy. A higher degree of cross-linking of silicon species and/or of oxygen neighbors leads to an upfield shift in NMR spectra. The differences in the intensity of signals due to the variety of bonded silyl species show different grades of the coverage of (-aminoethyl-(-aminopropyl and mercaptopropyl modified silica gel R surface and a high amount of free –OH groups on the surface of n-alkyl modified silica gel samples. 

X AND W BANDS ESR STUDIES OF ONE SANDWICH-TYPE HETEROPOLYOXOTUNGSTATE WITH THREE COBALT(II) IONS
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The presence in proximity of more early transition metals encapsulated between trivacant Keggin fragments favorises the magnetic clusters formation, by means of exchange, superexchange or dipolar interactions. X and W bands ESR measurements were used in order to establish the type of the CoII(CoII interaction and the ground state in the Na12[Co3(H2O)3(BiW9O33)2](37H2O complex. 

The powder ESR spectrum of the complex, recorded in the X-band (9.7 GHz) at the temperature T = 80 K, exhibits a very broad signal ((B(p-p) ( 2160 G) centered at g = 3.582 and a small signal at g ( 2.0 for coupled CoII ions. HF-EPR spectra (at 190 GHz) of the polycrystalline complex pressed in a pellet, recorded in the 5-50 K temperature range, show at least four signals. The spectrum at 5 K (Fig.1) is typical for one Seff = 1/2 effective state, obtained by antiferromagnetic coupling of three CoII ions (D > 6.3 cm(1).  This spectrum was simulated by superposing in 2:1 ratio the spectra of two distinct species. Each component has a rhombic g tensor: gx1 = 5.021, gy1 = 3.561, gz1 = 2.401 and gx2 = 5.776 for one species and gy2 = 3.813, gz2 = 2.850 for the other species. The two species could belong to different distorted clusters. 

INFLUENCE OF THE AMINE-TYPE LIGANDS ON THE LOCAL SYMMETRY IN Co(II)-THEOPHYLLINE COMPLEXES
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Transition metal complexes of theophylline (th = 1,3-dimethylxanthine) are models for obtaining information concerning the interaction between metal ions and the purine bases of the nucleic acids. The [Co(th)2(phen)(H2O)2] (phen = 1,10-phenanthroline) (1), [Co(th)2(H2O)4] (2) and [Co(th)2(ae)2](2H2O (ae = 2-aminoethanol) (3) complexes were investigated by ESR. 

The axial ESR spectrum of the complex (1) at helium liquid temperature (Fig.1) was simulated as a convolution of one Lorentzian and one Gaussian component, using the g parameters gII = 2.453, g( = 4.877, the linewidths (Bpp(II) = 200 G, (Bpp(() = 430 G and the S = 1/2 effective spin. These parameters confirm the presence of the  CoN2N2*O2 chromophore with a tetragonal local symmetry. ESR parameters were used for the estimation in the weak-field limit of the contribution of the states 
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 to one of the components of the lowest Kramers doublet: 

-0.373, 0.887 and 0.273 respectively. 

ESR spectra of the complexes (2) and (3) were reproduced by simulation only considering the presence of one rhombic distortion: gx = 6.085, gy = 3.054, gz = 2.055, (Bpp(x) = 715 G, (Bpp(y) = 2000 G, (Bpp(z) = 600 G for (1) and gx = 6.621, gy = 2.8, gz = 2.051, (Bpp(x) = 700 G, (Bpp(y) = 1800 G, (Bpp(z) = 545 G for (2). These results are in agreement with the CoN2O4 (for (2)) and CoN2N2*O2 (for (3)) chromophores determined from FT-IR spectra.

MICROSCOPIC PARAMETERS IN THE EXCITED STATES OF SOME ANTHRACENE DERIVATIVES
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The results obtained in Takehiro Abe’s model for a non-polar, isotropic liquid and spectral measurements in the visible vibronic band of some anthracene derivatives were used to estimate the electric dipole moments and the polarizabilities in the molecular excited electronic states. 


The study pointed out the applicability of the Takehiro Abe model in the case of non-polar solutions of the anthracene derivatives.

The values of microscopic parameters obtained using the three vibrational electronic bands emphasized very closed values for the electric dipole moment and for the polarizability in the first excited state of anthracene, comparable with those estimated using the value of the wavenumber corresponding to the pure electronic transition ( calculated from the wavenumbers of absorption and fluorescence bands).


The values of the pure electronic transition in each solvent were used to estimate microscopic parameters of the anthracene derivatives.

ELECTRIC DIPOLE MOMENTS OF SOME BENZO-[F]-QUINOLINIUM CYCLOADUCTS.

Dorina Creangă, Dan Dimitriu and Dana Dorohoi,

“Al.I.Cuza” University, Faculty of Physics, 11 Bdv. Carol I, 6600 Iaşi, Romania.

Electric dipole moments of some benzo-[f]-quinolinium cycloaducts were estimated by using: -DK-metric method; - spectral method and AM1 computational method. 

The obtained results are analysed from point of view of their accuracy, taking into account the approximations made in the each method and the structural characteristics of the studied compounds.

QUANTITATIVE AND QUALITATIVE DETERMINATION OF SOME AROMA COMPOUNDS AND ANTIOXIDANTS FROM RED WINE BY GC/MS
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An investigation of literature related of wine’s compounds is presented. The data from literature indicate that wines consumed frequently, and moderately can give an antioxidative contribution to the human health. The popularly "French paradox" is sustained by epidemiological studies which suggest that the consumption of wine, particularly of red wine, reduces the incidence of mortality and morbidity from coronary heart disease. The cardioprotective effect has been attributed to antioxidants present in the polyphenol fraction of red wine. 

The aim of this study is to characterize the red wine and to detect the major differences between some wines varieties. The aroma and nutraceutics compounds from some selected Romanian red wines produced in traditional wine-growing regions of the country were investigated by GC/MS, by using two different extraction methods, LLE and SPE 

DETERMINATION OF SOME ACTIVE PRINCIPLES OF TERAPEUTIC AND COSMETIC USE FROM CAMOMILE BY GC/MS

R. Podea, M. Culea, L. Fromondi

S.C. Natex s.r.l. Sos. Cluj-Oradea km8, P.O.Box 374 3400 Cluj-Napoca, Romania

Camomile has been used for many centuries as a remedy against skin, stomach or intestinal tract inflammation. It has been used in the form of aqueous infusions of the flowers and in the form of its essential oils. There are some active principles responsible for the anti-inflammatory effect as: alpha-bisabolol, azulenes, bisabolol oxides, en-in-dicycloeter. A liquid-liquid extraction method (LLE) was used for characterising some active compounds from camomile of therapeutic use. Precision of the extraction methods gave relative standard deviation lower than 11%. The extracts were analysed by GC-FID and GC-MS. A HP-5 capillary column, 30mx0.32mm, 0.25µm film thickness. By using an appropriate mixture of solvents, good recovery mean values were obtained by LLE. Active principles efficiency of some extraction procedures was compared by using different solvents for cosmetic use.

MOLECULAR SPECTRA OF SOME METAL COMPLEXES OF THE OROTIC ACID
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There are a lot of therapeutic properties of the orotic acid (6-uracil acid, 1,2,3,6-tetrahydro-2,6-dioxo-4-pyrimidine carboxylic acid, vitamin B13, H3Or) (Fig.1), among them, bacteriostatic and cytostatic ones. In order to understand the metal ion role for increasing pharmaceutical properties of the orotic acid, the local structure around it is investigated by means of spectroscopic methods [1]. Our work was focused on the preparation of the orotic acid complexes with metals as Co, Cr, Cu, Mn and Fe and their characterization by means of FT-IR, UV-VIS and EPR spectroscopy. The coordination of the metal to the ligand occurs through the carboxylate group and an additional binding to the nearest nitrogen atom (Co). 

Fig.1 The structure of the orotic molecule 
    Fig.2 EPR spectrum of the Cu(II)-complex

EPR spectrum of the CuII complex is axial, being characterised by the following parameters: gII = 2.241 and g( = 2.026 (Fig.2). This spectrum is in good agreement with the presence of monomeric species (S = ½) with a D2h axial symmetry (CuN2O2 chromophore). EPR spectrum of the MnII complex is isotropic and centered at g = 1.958 ((Bpp = 500 G) which indicates possible Mn-Mn couplings. 

[1] G. Maistralis, A. Koutsodimou, N. Katsaros, Trans. Met. Chem., 25. 166-173 (2000).
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Sandwich-type heteropolyoxometalates encapsulating clusters of Fe(III) ions have received much attention because of their applications in material science, medicine, catalysis. The Na9[Fe3(H2O)3(BiW9O33)2](37H2O complex of this type was characterized by means of FT-IR, UV-VIS and EPR spectroscopy. The coordination of the Fe(III) ions at oxygen atoms from corner-sharing octahedra in the trivacant Keggin ligands was inferred from the shift of the (as(W​(Oe(​W) (by 20 cm​​(1) and (as(W​(Oc(​W) (by 23 cm(1) vibrational bands in the FT-IR spectrum of the complex compared with the ligand spectrum. The charge transfer p((Ot)(d(*(W) at 193.6 nm is not affected by the encapsulation of the FeIII ions, but the p((Oc,e)(d(*(W) band for the tricentric bonds is shifted towards lower energies, from 254.1 nm to 257.5 nm. VIS spectrum of the complex contains the FeIII ( O charge transfer band starting at ( 20000 cm(1 and a shoulder at ( 21000 cm(1. Two species with different degrees of the rhombical distortion (D1 = 1.5 cm(1, E1 = 0.12 cm(1 and D2 = 1.5 cm(1, E2 = 0.5 cm(1) have been identified in the EPR spectrum of the complex performed in the X band at the temperature T = 80 K (Fig.1).

COMPLEXATION OF FOUR MANGANESE(II) IONS AT TWO [AsW9O34]9( TRILACUNARY KEGGIN UNITS : SPECTROSCOPIC AND MAGNETIC INVESTIGATION
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Sandwich-type heteropolyoxometalates in which four d-electron transition metal ions link two trivacant Keggin fragments are intensely studied as potential class of oxygenation catalyst. Transition metal ions can be ferro- or antiferromagneticaly coupled. For sandwich-type compounds with four CuII, FeIII, MnII ions and phosphorous as heteroatom, the metallic ions are antiferromagneticaly coupled and the ground state S = 1 is determined by spin frustration phenomena. In order to establish the behavior of transition metals encapsulated between polyoxometalates with AsV as heteroatom,  we have investigated the Na10[Mn4(H2O)2(AsW9O34)2](18H2O complex by means of spectroscopic and magnetic methods. The rhomb-like cluster of manganese(II) ions coordinates in the lacunary regions of the two Keggin units and thus shift the (as(W​(Oe,c(​W) vibration bands compared to the IR spectrum of the ligand.  


EPR spectrum of the complex obtained in the X band contains signals at ( 725 G, 1800 G and 3460 G which correspond to (MS = (3, (2 and (1 transitions respectively (Fig.1). These are in agreement with four antiferromagneticaly-coupled  MnII ions. The signal at g ( 2 presents the hyperfine structure for the interaction of the unpaired electrons with 55Mn (I = 5/2) nucleus (A = 94 G).  

What does EPR tell us about magnetic exchange interactions in Gd-DOPED YBaCuO superconductors
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Using the electron spin resonance of Gd3+-spies introduced in YBa2Cu3O7-( oriented powders the spin-spin interactions between Gd ions and the coupling of localised spins to the conduction electron spin system has been studied. The data give evidence for an exchange interaction between these paramagnetic ions. By analysing the spin dynamics in terms of the metal theory the exchange integrals between localised f-moments and the conduction electrons were evaluated. Different contributions to the exchange interaction are also discussed.
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The effects of aluminium doping on Mn site in the La2/3Ca1/3Mn1-xAlxO3(x(0.05) magnetoresistive powders have been investigated by EPR. The temperature and x dependence of the resonance linewidth has been investigated and discussed in terms of exchange narrowing and spin-lattice relaxation. In the paramagnetic regime, the exchange coupling integral, J, between Mn3+ and Mn4+ions shows a decrease with increasing x. It could arises from weakening of the double-exchange interaction by aluminium doping which reduces the exchange field at the Mn sites.
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Multi-frequency EPR investigations of Rb2Pt(CN)4Br0.3(FHF)0.4 quasi-one-dimensional conductor are presented. The angular dependencies of the effective spin-spin relaxation rate, (T2)-1, are discussed in terms of the solitonic model. The relaxation of the spin carrying solitons is dominated by the hyperfine mechanism 

SPECTROSCOPIC STUDIES ON INCLUSION COMPLEX OF SULPHASALAZINE WITH CYCLODEXTRINS
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The complexing and amorphising abilities towards sulphasalazine of native beta - cyclodextrin and some randomly substituted amorphous derivatives (methyl beta-cyclodextrin with an average substitution degree of 10.5 - 14.7, and 2-hydroxypropyl beta-cyclodextrin  ) were determined. 


The inclusion complexes were prepared by different methods (grinding, kneading and coprecipitation) and led to amorphous products. Both the preparation method, and the nature of the carrier played an important role in the performance of the system. 


Sulphasalazine - carrier interactions were studied in the solid state using thermogravimetrical analysis, X - ray powder diffractometry and infrared spectroscopy, and in aqueous solution by means of UV and 1H NMR spectroscopy. All the investigated cyclodextrins are able to increase the water solubility of sulphasalazine as a result of complexation. Consequently they enhance the dissolution rate the complexed drug, compared to the free drug.
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The spectral band profile includes all information about the interactions of a normal vibrational mode with neighboring medium. 


The solvent dependence of the frequency shift observed for ((C–Br) vibrational mode of 2‑bromopropane and trans and gauche conformational isomers of 1-bromopropane is interpreted in terms of continuum reaction field model.


On going from the gas phase to pure liquid and solutions the ((C–Br) frequency shift to lower values was observed, showing that attractive energies exert a greater influence than do the intermolecular repulsion. The Osanger’s equation and also the Buckingham’s equation (which include separate terms for solvent polarity and polarizability with respect to bulk parameters ( and n2 of the solvent) were tested for 19 solvents. A greater frequency shift than that calculated from the above-mentioned functions was observed for aromatic solvents. The polarity parameter W of the solvents accounts better for interactions acting at microscopic level between bromopropane and the aromatic solvents. Due to similar dipole moments and a small energy difference between them, no particularities in the interaction of gauche and trans isomers of 1‑bromopropane with solvents were evidenced. 


The dielectric effects appear to play a major role in determining solvent induced frequency shift.
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Raman and IR spectroscopy become effective tools for resolving the structure of local arrangement in glasses. Raman and IR spectra of xV2O5.(1-x)B2O3 glasses (with 0.05 ( x ( 0.8) have been measured and analysed.

The band characteristic to boroxol groups (806 cm-1) is present only at very low V2O5 content. This band has small intensity and disappears when V2O5 content increases, while the Raman bands assigned to diborate groups and isolated BO4 units are present in all spectra.

The presence of V2O5 in B2O3 glasses determines the appearance of four-fold coordinated boron atom in diborate groups and isolated BO4 units. In this glasses chain type metaborate groups are also identified. 

For high V2O5 content, the intensity of the band centered at 993 cm-1 does not decrease as that from 1022 cm-1 (both assigned to diborate groups). Therefore, we presume that at 993 cm-1 are overlap two bands: one is characteristic to diborate groups and the other one to vanadate structure. 


IR spectra reveal same changes as in Raman spectra. For samples having x ( 0.6 a peak characteristic to V2O5 appears. This is an indication that pyrovanadate structure was forming. 

Therefore, we conclude that the vanadium oxide acts as network modifier in these glasses for 0.05 ( x ( 0.5. For 0.6 ( x ( 0.8 vanadium oxide acts as glass forming.
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The new [ML1(CH3COO)]H2O and [ML2(CH3COO)] complexes (M = Cu(II), Ni(II), L1 = 2-N-acetyl-salicyliden-hydrazino-4-clormethyl thiazole, L2 = 2-N-acetyl-salicyliden-hydrazino-4-thiazolyl acetic ester) with antibacterial and antifungal properties were synthesized and investigated by IR, ESR and electronic diffuse reflectance spectroscopy and by magnetic susceptibility measurements.  


Co-ordination of the Cu(II) and Ni(II) ions to the ligands through the thiazole nitrogen is indicated by the changes  of the thiazole ring vibrations in the IR spectra of the complexes compared to the ligands spectra.


Cu(II) complexes present the intraligand transitions in the UV region of the electronic spectra at 47619 and 37593 cm(1 in the case of complex with L1 and at 38028 cm(1 for the complex with L2. VIS spectra of these complexes contain a charge transfer band at 24390 cm(1 for the complex with L1 and at 23529 cm(1 for the complex with L2 and d-d bands at 17857 cm(1 and 19083 cm(1, respectively. The same type of bands are observed in the VIS spectra of the Ni(II) complexes at 24570 cm(1 and 18416 cm(1 (the complex with L1) and 25974 cm(1 and 17064 cm(1 (the complex with L2). These indicate a distorted tetrahedral (D2d) local symmetry around the Cu(II) and Ni(II) ions. 

Powder ESR spectra of the Cu(II) complex with L1 is quasiisotropic (g = 2.103), while that of the complex with L2 is axial (gII = 2.281, g( = 2.075), both being in agreement with the distorted tetrahedral symmetry and the presence of  the CuN2O2 chromophore.


Monomeric character of the Cu(II) complexes and the absence of any copper-copper interaction arises from the effective magnetic moment values ((eff = 1.74 (B for the complex with L1 and (eff = 1.94 (B for the complex with L2). The magnetic susceptibility measurements of the Ni(II) complexes indicate a greater tetrahedral distortion of the complex with L2 ((eff = 3.71 (B) than the complex with L1 ((eff = 4.16 (B). 

THE DETERMINATION OF THE THERAPEUTIC COMPOUNDS FROM ARISTOLOCHIA CLEMATITIS BY GC/MS
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A gas chromatography-mass spectrometric (GC/MS) method was used to characterize some extracts from the stems, leafs and fruits of Aristolochia Clematitis. The plant contains aristolochic acids which are responsible for its anti-cancer activity. Aristolochic acids also stimulate white blood cell activity and speed the healing of wounds. The plant extracts were analyzed by GC-FID and GC-MS. A HP-5 capillary column, 30m, 0.32mm, 0.25µm film thickness was used. The method was validated by using an appropriate mixture of solvents. Good recovery mean values were obtained by LLE .The study was applied to characterize the compounds of therapeutic value extracted from this plant.

Bibliography

1. L. Hong, Y. Sakagami, S. Marumo, C. Xinmin, Phytochemistry, 37: 1 237-240, 1994.

2. R. Vila,  M. Mundina, L. Muschetti, H. Priestap, A. Bandoni, Phytochemistry, 46: 6 1127-1130, 1997.

3. P. Houghton, M. Ogutveren, Phytochemistry, 30: 1 253-254, 1991.

4. T. Wu, Y. Leu, C. Yu-Yi, Chem.Pharm. Bull., 47: 4 571-573, 1999.

GAS-CHROMATOGRAPHY -MASS SPECTROMETRIC METHOD FOR LIVER FUNCTION TEST IN CHILDREN
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A gas chromatography-mass spectrometric (GC/MS) method for caffeine levels determination in blood to children suffering of different forms of liver diseases is described. Caffeine clearance is a novel approach for assessing hepatic microsomal function/1-4/. 10 µg/ml 15N-theophylline has been used as internal standard. A Hewlett Packard GC/MS engine 5989B in the SIM mode was used equipped with a HP-5 capillary column 30mx 0.25mm diameter, 0,25µm film support, in the temperature program: 200-250oC with a rate of 10oC/min. The method was validated in the range 0-20µg/ml caffeine. A dose of 4mg/kg p.o. was used and blood caffeine concentrations were measured before dose and timed intervals at 0, 30 min, 1, 3, 6, 9 and 12 h. Caffeine clearance, measured in patients with cirrhosis and chronic hepatitis, was reduced and half live time was increased in children with liver disease as compared with control. The decreased metabolism observed in patients with various forms of liver disease was correlated to the disease status.
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Desferrioxamine B is a hydroxamate iron (III) complex of N'-[5-[[4-[[5-(acetylhydroxyamino)pentyl]amino]-1,4-dioxobutyl]hydroxyamino]pentyl]-N-(5-aminopentyl)-N-hydroxybutanediamide. It shows promoting and antibiotic properties. Its stability is probably explained by the favorable distribution of hydroxamate radicals in the iron-free compound. 


Five possible configurations for the Fe complex are presented.


The MO calculations using Hyperchem 5.02 program give us some relative information about stability, energies, and geometrical parameters for these configurations.


We focus our attention on the central metallic ion as well as on the most stable configuration.


The calculation was developed on "in vacuo" conditions using both molecular mechanics (MM+) and semi empirical (ZINDO/1) methods, with some restraints applied on the central ion in the first stage of calculations. The final criterion of RMS gradient was 0.01 kcal/mol·Å and the optimization algorithm was the mathematical Polak-Ribière method.


In the UHF Calculation we used the sextet state calculation (five is the number of unpaired electrons). The number of electrons is 231 (118 Alpha Electrons, and respectively 113 Beta Electrons). The charge on the system is zero with a number of total orbitals of 210.


Finally, the zero point energy of vibrations and normal mode frequencies of vibration in the ir spectrum were calculated.

A MATHEMATICAL MODEL FOR THE GENERATION AND PROPAGATION OF HIGH ORDER HARMONICS DURING THE INTERACTION OF RARE GAS ATOMS WITH FEMTOSECOND LASER PULSES
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A mathematical model for the generation and propagation of high order harmonics during the interaction of rare gas atoms with femtosecond laser pulses is presented. The response of the individual atom is calculated in the non-adiabatic strong field approximation which solves analytically the Schroedinger equation. The propagation of the fundamental laser field as well as the propagation of the harmonic fields are solved in the paraxial approximation for a 3D geometry with axial symmetry. Results concerning spatial characteristics of the propagated harmonic field are presented and discussed.
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The model of McRae et al (J. Chem. Phys 92, 5997, 1990) is used to investigate the effect of fluence and collisions in the infrared multiplephoton dissociation of vibrationally excited Si2F6. The parameters of the model are obtained and their dependence on laser fluence is discussed. Vibrational energy pooling mechanism dominates over quenching of vibrationa excitation in homogeneous (Si2F6 - Si2F6) collisions. Heterogeneous collisions between Si2F6 and dissociation product SiF4 are found to hinder dissociation for low laser fluence but to enhance it as fluence increases.

PERMEATION OF THE GASES THROUGH THE COMPOSITE MEMBRANES WITH MOLECULAR SIEVES
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The organic-mineral membranes for microfiltration and ultrafiltration were prepared by dissolving molecular sieve powders (ZSM-5, MCM-41) in a solution of polysulfone in N-methylpyrrolidone and were casted by immersion – precipitation technique. The obtained membranes, with content of siliceous powder varying between 5 – 15% wt., were characterized by liquid porometry and gas (O2, CH4) permeation. 


Pore and pore size distribution were measured with a Coulter porometer and gas permeability with a Wicke-Kallenbach cell. Temperature and the flux of the carrier gas (argon), in the permeation-side, were varied in the gas permeability measurements. 

Results of these measurements show an effect of the content and nature of the molecular sieve on the pore size, permeability and permselectivity of the composite membranes. We can see a decreasing of the pore size with increasing of the ZSM-5 or MCM-41 loading for the same content in polysulfone. In the same time the number of the pores increases with molecular sieves content.

The flow in the permeation room, the pressure drop on the membrane and he temperature are dependent on the inorganic powder and organic polymer weight. 

In conclusion, the permeation through the composite membranes with molecular sieves show a higher selectivity to CH4 than O2, for all the membranes, and a good permeation through the membranes with mesoporous molecular sieves (MCM-41). The permeation through these composite materials, with specific properties, is lower than that obtained with the organic polymer membrane.


Separation capability of the composite membranes decrease with content of the inorganic powder specially for the membranes with ZSM-5 powder.
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In this work we have investigated the xMnO(100-x)[Bi2O3(As2O3] glasses with 0<x(50 mol % MnO by means of optical absorption, EPR and magnetic susceptibility measurements.


From these investigations we obtained structural data about the bismuthate-arsenite glasses and how these are influenced by the manganese ions content. Also it was evidenced the composition’s influence upon the valence state and distribution of manganese ions in the glass matrix and their influence on the magnetical properties of the studied glasses.

EPR AND MAGNETIC SUSCEPTIBILITY STUDIES OF THE TELLURITE GALSSES CONTAINNING

 CROMIUM IONS

I. Ardelean, M. Peteanu, N. Muresan*

Faculty of Physics, “Babes-Bolyai” University, 3400 Cluj-Napoca,

Romania

* Interdisciplinary Experimental Research Institute, Babes-Bolyai University, 3400 Cluj-Napoca, Romania


Glasses of the xCr2O3(100-x)[70TeO2(25B2O3(5SrF2] system were investigated by means of EPR and magnetic susceptibility measurements, within 0 ≤ x ≤ 20 mol% Cr2O3. The distribution of the chromium ions in the host matrix and the interactions between, where revealed in function of concentration. Structural details of the vitreous system were also evidenced at different doping levels.
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In this paper we studied the electric and magnetic behavior of xFe2O3·(100-x) [3B2O3·CaO] glasses with 0 < x < 50 %mol.


The magnetic susceptibility measurements have been performs in the temperature range 80-300 K using Faraday-type balance. These data suggests that for x > 10 mol %, the iron ions experience superexchange interactions, of antiferromagnetic type. From Curie constant values we have established that in these glasses Fe2+ and Fe3+ ions are present, which explains their electrical and magnetical behavior.


The electrical resistivity of iron-calcium-borate oxide glasses was measured in the temperature range 300-700 K, using two electrodes method. The electrical resistivity decreases with the iron content and is a function of the Fe2+/Fetot ratio. Estimated values of the activation energy of electrical conductivity and charge mobility are similar with those obtained by other authors. In order to analyze the conductivity data, we have considered in all the glasses a polaronic conduction model.

STRUCTURAL INVESTIGATION OF THE CuO-B2O3-As2O3 GLASS SYSTEM BY EPR AND FT-IR SPECTROSCOPY
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Glasses of the xCuO(100-x)[2B2O3(As2O3] system were investigated by mean of EPR and FT-IR spectroscopy.

The aim of these investigation was to obtain structural informations about the borate-arsenite glasses and the way that these is influenced by the copper content. More over it was evidenced the composition’s influence upon the valence state and distribution of copper ions in the glass matrix.

EPR absorption spectra show Cu2+ ions axially distorsed octahedral environments. No clusters of Cu2+ were detected. Mixed valences states of copper ions were revealed especially at high content of CuO. The interactions involving Cu2+ ions are predominantly of dipole-dipole type.


The interpretation of the obtained vibrational spectra revealed the presence of BO3, BO4 units, boroxol rings and vitreous As2O3 in the structure of the investigated glasses. The modification of the ratio of these structural units with the CuO content was revealed. For low values of copper oxide (0(x(15 mol %) the dominant structure involved B-O linkage with three non-bridging oxygens. For the samples with a higher content of CuO (x=20, 30 mol %), the FT-IR spectra became very large indicating a more disordered structure in which the copper atoms partially replace the boron and arsenic atoms in some bonds. The hygroscopic character of the 2B2O3(As2O3 glass matrix and the progressively reducing of it with the increasing of CuO content, was indicated.

THE EFFECTS OF BALL-MILLING ON THE PROPERTIES OF 
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Nanocrystalline structure induced by mechanical alloying may improve the properties of hydrogen storage alloys. Ball milling involves heavy deformation of the powder and induces high concentration of strain and defects: favourable characteristics for activation and hydrogen absorption/desorption kinetics.

A mixture of Zr0.6Ti0.4V1Mn0.37Cr0.3Ni1.33 with MmNi4.3Mn0.7 in the ratio 2:1 moles was ball milled for 145 h in a vibromill under argon. The XRD analysis show line broadening characteristic to a decrease of the crystallite size but maintaining the lines characteristic to the Laves phase alloy (C15 and C14). The lines of the AB5 alloy disappear after ball milling. Arc melting the mixture results in a single cubic phase structure.[image: image8.png]0 1000 2000 3000 4000 5000 6000 7000
B(@)



The hydrogen desorption isotherms for the starting alloys and the ball milled composite are comparatively reported. A slight lowering of the absorbed hydrogen is observed for the ball milled alloy.

The behaviour of the hydride electrodes has been studied following charge-discharge cycling. The total discharge capacity of the ball milled samples is higher (340 mAh/g) than that corresponding to the weight normalised contribution of the components and shows much improved cycle life compared to the AB5 alloy. These prove that a composite, nanostructured material results after ball milling, with improved electrochemical characteristics.

FRONT PHOTOPYROELECTRIC METHOD FOR THERMAL EFFUSIVITY MEASUREMENTS OF SOME FOODSTUFFS
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The front (inverse) PPE configuration, with opaque sensor and thermally thick sensor and sample, was used to measure the thermal effusivity of some fats (oils, margarines, butters) and water based products (juices).


There are three main advantages of this configuration, compared with the previously reported inverse configuration (with thermally thin and optically opaque sensor, and thermally thick and semitransparent sensor):


(i) a rigid opaque and thick sensor is easier to be handle than a thin PVDF foil, and it is cheaper than a semitransparent sensor;


(ii) the information (the value of the thermal effusivity) is contained in the phase of the PPE signal and not in the amplitude as usually happens in the inverse configurations, so, the accuracy and reproducibility of the measurement is much better. We estimate an accuracy of the results better than 5%, which is one of the best reported until now for foodstuffs. This allows studies concerning water or fat content in such kind of mixtures (margarines - for example). Such a study was performed in the paper on some margarines available on the French market;


(iii) all the components of the detection cell are thermally thick, leading to a very easy selection of the chopping frequency range.


We have to mention that the (semi)liquid foodstuffs are very suitable samples for this type of investigations. It is recommended to use the method especially for (semi)liquids, because, in the case of solid samples, the coupling fluid can drastically influence the results. 

APPLICATION OF ELECTROACTIVE POLYPYRROLE  FOR METAL UPTAKE
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A great problem in our days is the presence of toxic metals in the industrial wastwathers. Conducting polymers like polypyrrole are very promising materials for uptake the metal ions from solution.


Polypyrrole is one of the most frequently investigated. This because of its ease of preparation, relatively high stability compared to other conducting polymer and the ready commercial availability of many of its derivatives.


The electroactive  polypyrrole  used in this study have been synthesized in the form of nanocomposites using ultra - fine   SiO2  particles, through chemical oxidative polymerization of pyrrole in the presence of  FeCl3.  The volume of nanoparticles was added to the acid solution containing different metal ions: Au, Ag, Pb, Cu, Ni, Cd. The rates of metals uptake from the acid solution is indicated by the decrease of the metal concentration in solution, which was determined by atomic absorption spectroscopy. The effects of the reduction of metals from acid solution by Ppy - SiO2 nanocomposites is also investigated using  UV-VIS  absorption spectroscopy.


Our results demonstrate that this simple procedure could be successfully applied for the treatment of industrial wastewater countaning toxic metals.
Spectroscopical characterisation of precursors for  calcium hydroxide synthesis

Crina Dan, Elisabeth-Jeanne Popovici, Laura Ungur,  Ligia Pascu,

  Cristina Ciocan and  Rodica Grecu

"Raluca Ripan" Institute of Chemistry, Fântânele 30,  3400-Cluj-Napoca, Romania
High quality calcium hydroxide is largely used in dental compositions and could be prepared from acetate, carbonate or oxalate precursors, by using the CaO-route. The present work refers to the preparation and characterisation of calcium carbonate and  calcium oxide precursors in the manufacture of calcium hydroxide for dentistry use.

Calcium carbonate samples were prepared from calcium chloride and ammonium carbonate as precipitating agents. The reagents were high purity and were prepared  by original procedures, in our laboratory. Calcium carbonate precipitation was performed by the simultaneous reagent addition technique. The as-obtained precipitates were ripped (maturated), washed and dried and finally converted into CaO-samples.

Chemical and thermal analysis, FTIR and UV-Vis spectroscopy were used to characterise both CaCO3 and CaO precursors.


The influence of some synthesis conditions i.e. precipitation pH and temperature, maturation thermal regime, precipitating reagent molar ratio on  CaCO3  and  CaO precursor quality was studied. 


The corroboration of all results enabled us to establish a correlation between the synthesis parameters, precursors quality and calcium hydroxide characteristics.
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Fig.1	HF-EPR  spectrum  of  the  complex  at 


T  =  5K   ( straight    line)     and    the simulated spectrum (pointted line) 
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Fig.1	ESR spectra of the complexes (1-3) at T = 5 K: experimental (straight lines), simulated (dashed lines) 
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Fig.1	EPR spectrum of the complex:


         (a) experimental, (b) simulated
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Fig.1	EPR spectrum of the complex obtained in the X-band at 


T = 80 K  
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