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isotopic processes
THE STUDY OF SiF4(ALIPHATIC ALCOHOLS COMPLEXES FOR THE PROCESS OF SILICON ISOTOPEss SEPARATION

T. Abzianidze, A. Razmadze, A. Erikashvili, A. Egyazarov

I. Gverdtsiteli Institute of Stable Isotopes, 21, Kavtaradze st., Tbilisi, 380086, Georgia

A new way of silicon isotopes separation by chemical exchange method using             SiF4 – SiF4(aliphatic alcohol system with thermal phase conversion was proposed:

28SiF4(g.) + 30SiF4(nROH(liq.) (  30SiF4(g.) + 28SiF4(nROH(liq.)

(where ROH – aliphatic alcohol; n – number of moles which depends on temperature).

Single stage separation factor ( was determined, both by direct and indirect methods in propanol–pentanol (C3–C5) series. The values of ( vary from 1,007 for propanol-2 at T=297 K to 1,04 for pentanol-1 at T=278 K. The “reverse” isotopic effect was observed in these systems i.e. light isotope (28Si) was concentrated at the bottom of the column. Silicon-29 was concentrated in 30Si isotope on the top of the column. To determine the structure of these complexes IR, NMR – 29Si and NMR- 19F spectra of SiF4(butanol-1 complex were studied. Analysis of these data showed that in this complex silicon changes its coordination number from 4 to 6. Based on these investigations the conclusion on the structure of our complexes and its influence on the value of ( was presented. It was determined that there is a primary isotopic effect in the studied systems. In order to evaluate the configuration parameters of the most prospective complexes for separation process, their calculations by ab initio method were made. The temperature influence on complex composition, viscosity and density were also obtained.
SECONDARY AMINES SPECIFIC LABELED WITH DEUTERIUM

V. Almăşan, Mihaela Lazăr, Eva Laura Ganea

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

The MS analysis of the pharmaceuticals complex molecules needs some internal standards. As a standard, the best is to use the same molecule, but isotopicaly labelled, to reach a different molecular mass.

In our work, we proposed to obtain a deuterated reagent with label in a known positions in molecule. This reagent is row material for such internal MS standards employed for the analysis of some tertiary amines compounds used as drugs. Our proposed compound is an asymmetric secondary amine, called “mebamine – D5”.

The chemical formula of mebamine – D5 is:
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4- methoxy (2- amynoethyl – D5) propyl benzene

Our technology for this compound consists in the coupling of p – methoxy phenyl acetone with ethylamine – D7. The synthesis takes place in an autoclave in hydrogen atmosphere, in the presence of Pt/C catalysts, at 10 bar pressure and a temperature of 90°C. The isotopic and chemical quality was proved by MS and NMR analysis.

During the process we have also observed the kinetics of these reaction to reach mebamine – D5. The yield of mebamine – D5 as final product. was in the range of 85 – 90%.
SYNTHESIS OF HYDROXILAMINE-15N.HCL

Aurel Bâldea

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

15N labelled hydroxilamine is one of the starting substance for synthesis of labelled oxymes.

Idustrial procedure was chosen to prepare hydroxilamine-15N. Sodium nitrite reduced by sodium bisulfite and sulfur dioxide, at the 0-2oC temperature, produces sodium hydroxilamine disulfonate.

The reaction mixture is treated with acetone and the resulting acetoxime is distilled. In order to obtain crystaline hydroxilamine hydrochloride, hydrochloric acid is added to distillate and the solution is evaporated to dryness. The crude product was purified by recristalization, yielding 62-65% of theoretical amount. Labelled ammonium chloride formed as byproduct can be recovered improving 15N balance.

IR spectra is used for chemical analysis and mass spectrometry for isotopic analysis;in this purpose hydroxylamine-15N is converted into molecular nitrogen.

CHANGES OF THE WATER’S ISOTOPIC COMPOSITION

IN UNSATURATED SOILS

Victor Feurdean, Lucia Feurdean

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

E-mail: victor@l40.itim-cj.ro

Based on the spatial and temporal variations of the stable isotopes content in precipitation – as input in subsurface – and the mixing processes, the deuterium content from water that moves in unsaturated zone was used to determine:

· the season most conducive to recharge,

· the mechanisms for infiltration of snow or rain precipitation in humid, semi-arid or arid conditions,

· the episodic cycles of infiltration water mixing with the already present soil water and water vapor,

· whether infiltration water is or isn't from local precipitation.

Oscillations in the isotopic profiles of soil moisture may be used to estimate:

· where piston or diffusive flow is the dominant mechanisms of water infiltration;

· the average velocities of the water movement in vadoze zone;

· the influence of vegetation cover, soil type and slope exposure on the dynamic of water movement in soil;

· the conditions required for infiltration: the matrix, gravity, pressure and osmotic potentials during drainage in unsaturated soil.

Adsorption methods for hydrogen isotopes

storage on zeolitic sieves
Ioana Cristescu, Ion Cristescu, Felicia Văsuţ, Sebastian Brad, Alin Lazar

National Institute of Cryogenics Isotopic Separations, Rm. Valcea, Romania

e-mail: feliciavasut@yahoo.com

For hydrogen isotopes, adsorption molecular sieves and active charcoal was used. The adsorption process proceeds at liquid nitrogen and liquid hydrogen temperature.

The synthetic zeolites have similar properties as the natural zeolites, but they have a regular pore structure and affinity for molecules of different size with defined shapes. Experimental results obtained at liquid nitrogen temperature (77.4 K) and liquid hydrogen evidenced the efficient behavior of the active carbon and zeolitic sieves for hydrogen isotopes temporary storage.

MASS AND HEAT TRANSFER ON B7 STRUCTURED PACKING, IN SEPARATION OF HYDROGEN ISOTOPES BY DISTILLATION

Cornelia Croitoru, Floarea Pop, Gheorghe Titescu, Ioan Stefănescu,

Marius Peculea1

National Institute of Research-Development for Cryogenic and Isotopic Technologies ICSI Rm. Valcea, Str. Uzinei nr. 4, Tel. 0040-050-732744,

Fax 0040-050-732746, Romania
1Technical University of Civil Engineering of Bucharest, Bd. Lacul Tei

nr. 124, Sector 2, Tel. 0040-1-2421208, Fax. 0040-1-2420781, Romania

The paper contains theoretical and experimental data about mass and heat transfer on B7 type structured packing, in deuterium separation processes by distillation. It is presented a mathematical model for simultaneous description of transfer processes, functioning prediction of an distillation column, operated at total reflux, details about experimental plants, operation conditions and experimental data regarding mass and heat transfer in vacuum distillation of water and in cryogenic distillation of hydrogen. Efficiency of isotopic separation on B7 structured packing is presented, in both cases, after dynamic model, by height of transfer unit (HTU).

THE EVALUATION OF SOME THERMODYNAMIC PARAMETERS BY RIA METHOD

I.I. Dorobanţu, Delia-Irina Cucu
National Institute of R&D for Physics and Nuclear Engineering “Horia Hulubei”, Life and Environmental Physics Department, Bucharest-Magurele, Romania, 407 Atomistilor St., P.O. Box MG 6, E-mail: cdelia@ifin.nipne.ro

The present paper evaluates some of thermodynamic parameters by using RIA (radioimmunoassay) method.

The RIA system studied were:

1) antiprogesterone antibody-progesterone-3H;

2) antiprogesterone antibody-progesterone-125I.

The antigen (progesterone) was labelled with 3H, in the first case and 125I in the second one (progesterone-125I was progesterone-6-S-CH2-CO-histamin-125I).

RIA reactions were developed at two temperatures: 40C (277 K) and 230C (296 K). Samples of antiprogesterone antibodies and labelled progesterone were incubated with different amounts of unlabeled progesterone.

The immune complex was precipitated after reaching of chemical equilibrium and its radioactivity measured at (-counter. By the radioactive measurements, the affinity constants (KS) were estimated.

The values of the affinity constants were used to estimate the thermodynamic parameters: enthalpy ((H), Gibbs energy ((G) and entropy ((S) of the systems.

The results are presented in table 1.

Table 1. Thermodynamic parameters of Ac-Pr3H and Ac-Pr125I
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THE ASSESMENT OF THE FOOD QUALITY BY 13C ISOTOPE RATIO MASS SPECTROMETER

Stela Cuna, Cornel Cuna

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

Carbon 13 analysis can be a key analytical technique used in the fight to detect undeclared addition of low cost adulterants to high value foods. The natural abundance of 13C in food is related to how plant fix carbon during photosynthesis. Plant that use a C3 photosynthetic cycle discriminate against 13C more than plants with C4 cycle.

We developed a method for analysis of the 13C isotope in organic samples. Because of instrumental requirements carbon must be converted to CO2 for stable isotope ratio measurements. Conversion of organic samples to CO2 was accomplished by combustion in an excess of oxygen. This technique involve the combustion of individual samples in sealed, evacuated quartz tubes containing CuO as the oxygen source. Because each sample is prepared in its own container, there is no chance for memory effects. The method was tested for:

· sensitivity (the smallest increment of the isotope ratio that must be detected with confidence);

· sample size (the minimum quantity of a pure molecular species available to achieve the desired accuracy);

· precision.

The method was utilised for the detection of a synthetic flavour from natural one, namely the natural oil bitter almond from the synthetic benzaldehyde. The method can be validated for the detection or establishment of authenticity in food products.

References:

1. Carbon Isotope Techniques, ed. D.C.Coleman and B.Fry, Academic Press Inc., New York, 1991.

2. Modern Isotope Ratio Mass Spectrometry, ed. J.D.Winefordner, John Wiley & Sons, New York, 1997.

ISOTOPIC INVESTIGATIONS OF MINERAL WATERS FROM SOMESENI – CLUJ, ROMANIA

Stela Cuna, Petre Berdea, Calin Baciu1

National Institute for Research and Development of Isotopic and Molecular Technologies, Cluj-Napoca, Romania

1Babes-Bolyai University of Cluj-Napoca, Faculty of Biology and Geology

The Someseni mineral water spring area is located in the eastern part of Cluj-Napoca city (Romania), at the base of the first alluvial terrace of the Somesul Mic river. The presence of waters with therapeutical qualities in this area is known since the early 1920’s. Only five springs are active at this moment.

From a geological point of view, the mineral aquifer is located on the western border of the Neogene Transylvanian Basin. The Someseni spring area is situated in the axial zone of an anticline with salt core. Marls, with frequent intercalations of sandstones and volcanic tuffs dominate the lithology of these deposits.

We have studied the flows of these waters by means of the hydrogen and oxygen isotopes. The method for determining the oxygen isotope composition was by equilibration with CO2 and measurement of the isotopic ratio of CO2. Hydrogen isotope analysis of these waters was carried out on the hydrogen gas obtained by quantitative reduction of water directly in the inlet system of the mass spectrometer.

In the interpretation of previous authors, there are two distinct circuits of the waters from Someseni: a deep one, which determines a higher mineralisation, the water being in contact for a longer time with the salt massif, and a shallow one, located in alluvial deposits, which have a slight contact with the salt, reflected by its lower mineralisation. In our opinion, there is a single circuit for these mineral waters. The infiltration is occurring through previous layers (volcanic tuffs, sandstones) in an unidentified recharging zone, generating a confined aquifer. This assumption can be sustained by the hydrogen and oxygen isotopes uptake of these waters.

SOME APPLICATIONS OF RADIOACTIVE ISOTOPES AND MAGNETIC FIELD IN GLADIOLI CULTIVATION

Sándor Körösfőy, Vasile V. Morariu, Titus Simplaceanu, Maria Cantor1

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

1USAMV, str. Manastur nr. 3, 3400 Cluj-Napoca, Romania
There are many studies of gamma radiation biological effect, but little is known about the effect of gamma irradiation combined with magnetic field exposure.

We have tested the effect of irradiation and magnetic field exposure of gladioli vegetative organs (bulbs). The bulbs of three sort of gladioli (Green Woodpecker, 260/4 and Priscilla) have been irradiated for 72 hrs with 137Cs gamma source, on cylindrical exposure geometry. A medium dose of 1 Gy has been accumulated for each bulb. Five experimental alternatives was used: irradiation, irradiation + 3 Gauss magnetic field, 3 Gauss magnetic field, 0 Gauss magnetic field and control in natural magnetic field (0,5 Gauss). Significant effect was obtained coupling the 3 Gauss magnetic field with gamma irradiation: stimulation of the buds and especially of the roots growth. The effect is also preserved after planting the bulbs in a greenhouse.

The studied effect can be applied in floriculture and other agronomy areas where the root formation present a problem.
IMPROVEMENT OF 131I-RADIOTHERAPY ON THYROID GLAND

A.M. Pena, P. Deak1, D. Piciu1, V. Simon
Faculty of Physics, Babes-Bolyai University, 3400 Cluj-Napoca, Romania
1Oncological Institute, 3400 Cluj-Napoca, Romania

The study aims to evidence the effect of ascorbic acid administration on the radioactive iodine retention in thyroid gland and thigh-bone by supplying 131I for thyroid cancer treatment. It may be considered that the results obtained from thigh-bone zone express with a good confidence the iodine circulation in blood and once with the blood round the body. The measurements were carried out with a NaI (Tl) detector on patients who received only 131I and also on patients who received 131I associated with ascorbic acid. In the last case the data indicate the increase of radioactivity in thyroid gland and a decrease in the body. This result points out that the administation of ascorbic acid leads to a higher retention of 131I radioisotopes in the thyroid gland and on the other hand denotes a radioprotection effect concerning the body. The time dependence of 131I radioactivity in both thyroid gland and thigh-bone is characterized by the same rate regardless of the presence of ascorbic acid in the applied radiotherapy.

THE CONCEPT OF PRIMARY AND SCATTER SEPARATION IN THERAPY DOSE CALCULATIONS

A. Ciura, A. Stan, V. Simon

"I. Chiricuta" Oncological Institute of Cluj-Napoca

1Babes - Bolyai University, 3400 Cluj-Napoca, Romania

A major problem in photon dose calculations based on the primary-scatter separation concept is their inefficiency in handling the electronic disequilibrium. Examining this deficiency it is noticed that the limitations are not inherent to the algorithms but rather to the data used by this algorithms. A new concept of primary and scatter separation is developed in order to cover the electronic disequilibrium condition. The algorithms need few changes but require additional data which are generated using Monte-Carlo calculation methods. The new concept is tested with the Theratronics Theraplan Plus treatment planning system. The ability of modeling electronic transport is presented in two particular cases. The change implies not only a revision of calculus but also of the phenomena involved in dose contributions.
RADIATION - INDUCED DEGRADATION OF DNA IN PHOTODYNAMIC THERAPY OF CANCER

Rodica M. Ion, F. Scarlat1, Keriman Gunaydin2, V.I.R. Niculescu1, 

Fl. Scarlat1
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E-mail: fscarlat@pcnet.ro
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DNA is a critical cellular target for oxidative processes induced by physical and chemical stresses. It is known that the direct effect of ionizing radiation on DNA results mainly in base ionization and may lead to mutation, carcinogenesis and cell death.

The degradation of DNA induced by laser and ionizing radiation (electron and photon beam), is analyzed in this paper.

The ionizing radiation degradation on DNA is a radicalic process. A series of lesions among the major bases degradation product has been measured in isolated DNA exposed to gamma radiation in aerated aqueous solution. Degradation can be accounted for by the formation of hydroxyl radicals upon radiolysis of water (indirect effect). The production of DNA damage by ionizing radiation involves two mechanism, direct and indirect effects. Direct effect leads to ionization and excitation of DNA molecules, while indirect effect is due to the interaction of reactive species, in particular of OH. Radicals produced by water radiolysis, with targets in DNA. The relative contribution of the two mechanisms in damaging DNA depends on the type of radiation.

Single strand breaks and base damage seem to be mainly produced by the attack of hydroxyl radicals on DNA, whereas double strand breaks result predominantly of direct energy deposition.

The four bases are degraded in high yield. Direct effect has been mimicked by photo-induced electron abstraction from the bases producing their radical cation. The base damage may also occur from the formation of radical cation of purine and pyrimidine components. When DNA is irradiated in solution, single strand breaks are mainly due to the abstraction of an H atom from the 4’ position of 2’-deoxyribose by the attack of OH radicals produced by water radiolysis. Quantification of the modified bases showed the guanine is the preferential target.

Ionizing radiation induce several types of DNA modifications, including chain breaks, DNA-protein cross-links, oxidized DNA bases.

DEUTERIUM CONTENT VARIATION OF HUMAN BLOOD SERUM

P. Berdea*, Stela Cuna*, M.Cazacu**, M.Tudose**

* National Institute for Research and Development of Isotopic and Molecular Technologies, P.O. BOX 700, R3400 Cluj-Napoca 5
**  Spitalul CFR, Cluj-Napoca



We report for the first time the variation of deuterium content of blood serum of the pacients with cancer disease. The deuterium content of blood serum of cancerous human is diminished by about 5÷7 ppm compared with that of the healthy individual. The toumorous cell, because of the higher growth speed , is deuterium consuming. As a result, for cancerous human, the deuterium content of blood serum is diminished compared with the same parameter of a healthy human. This efect is in accordance  with some results /1/, /2/. The replacement of tap water with deuterium depleted water in a drinking water of tomorous mice diminished the growth rate of tumors, and the slight increase in the deuterium concentration stimulates growth, because in it is more easy for the cells to elevate the intracellular deuterium concentration up to the threshold level /2/.

1. Eremia D., Dumitrescu Rodica, Nes Rodica: “Restriction of cellular growth by deuterium deprivation”, IV-th National Conference of Biophysics, Cluj-Napoca, 16 – 18 oct. 1997

2. Somlyai G., Iancso G., Jakli G., Vass Kornelia, Barna B., Lakics V., Gaal T. :”Naturally occuring deuterium is essential for the normal growth rate of cells”, EFBS, 317, 1 – 4.
 PROJECT FOR INVESTIGATION OF NATURAL MINERAL WATER SOURCES BY ISOTOPIC METHODS IN ORDER TO ESTABLISH THE GENESIS AND THE PROTECTION DEGREE AT DISTURBING MEDIUM FACTORS
Gili Saros-Rogobete, Mihai Varlam, Carmen Varlam, Dumitru Steflea

INC - DTCI – ICSI Rm. Vâlcea, 1000, C.P. 10

The objective of this project is the development of a methodology for the investigation of mineral spring waters from our country using isotopic techniques and the elaboration of an application of these techniques in hydrology. Based on the measurement of the isotopic distribution of hydrogen (1H, 2H, 3H) and oxygen (18O, 17O and 16O) it will establish the history (genesis) of the samples and also the hydrologic structure of the investigated area. The analysis will lead to the determination of the protection factor of mineral water at polluting factors using the most appropriate natural tracer agent - hydrogen and oxygen isotopes measured in natural range.

The methodology will take into account the isotopic effects in the unsteady evaporation on surface waters and in the condensation of rainfall. The temperature determine the isotopic fractionation of rainfall and it determine a variable function used in the analysis of "charging" of underground waters.

It must be emphasized that many factors can influence the isotopic content of underground waters and implicitly on the isotopic content of mineral spring waters. All these factors, starting from evaporation processes to the isotopic seasonal variation will be monitored and will be considered in an isotopic correlation analyse.

Another purpose of this project is tritium monitoring and analysis of the result. The feeding degree is established by measuring the concentration of 3H in earth at various depths.

This project proposes the monitor different spring waters during two years in order to establish the dynamic and the interference level of underground waters for each hydrographic basin included in this study.

AUTOMATION OF A THERMAL IONISATION MASS SPECTROMETER

A. Pamula, M. Leuca, S. Albert, Adriana Benţa

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

A thermal ionization mass spectrometer, entirely built in house, was upgraded in order to be monitored by a PC. A PC-LMP-16 National Instruments data acquisition board was used for the ion current channel and the Hall signal channel respectively. A dedicated interface was realized to allow commands from the computer to the current supply of the analyzing magnet, and to the high voltage unit of the mass spectrometer. A software application was realized to perform the tuning of the spectrometer, magnetic scanning and mass spectra acquisition, data processing and isotope ratio determination.

The apparatus is used for isotope ratio 235U/238U determination near the natural abundance. A peak jumping technique is applied to switch between the 235U and 238U signal, through the switching of high voltage applied in the ion source, between two preset values. This avoids the delay between the acquisition of the peaks of interest, delay that would appear in the case of a “pure” magnetic scanning.

Corrections are applied for the mass discrimination effects, and a statistical treatment of the data is achieved.

UPGRADING OF A HP-5985A QUADRUPOLE MASS SPECTROMETER

N. Lupşa, V. Mirel, A. Pamula, N. Palibroda

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

We have upgraded the mass spectrometer HP-5985A by connecting it to a PC computer. To achieve this goal we designed and built an interface that is able to transfer the command between the computer and the electronics of the mass spectrometer. We also made the necessary software for the control and the data acquisition. The mass spectra are stored in a compatible format with the “CROMA” software, an earlier achievement of our team, that process the spectra obtained from the coupling of a gas chromatograph with a mass spectrometer.

POTENTIOSTATIC SYSTEM WITH DATA ACQUISITION FOR ELECTROCHEMICAL MEASUREMENTS

N. Lupşa, G. Mihăilescu, V. Mirel, Alina Nica, A. Pamula, Stela Pruneanu

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

We have designed and realised a potentiostatic system with data acquisition for electrochemical measurements. Such a system allows the sweep of the potential between –5V/SCE up to +5V/SCE while the recorded current is up to 100 mA. The sweep rate varies between 2.5 and 1000 mV/s.

This system was used for electrodeposition of thin metal chalcogenide films that exibit ion-selective characteristics for Cu(II) cations. These detectors meet the current demand for low-cost sensor technology. The method allows for repeated re-deposition of the chalcogenide layer every time it becomes damaged.

IMPROVEMENT OF THE ISOTOPE RATIOS MASS SPECTROEMTRIC ANALYSES BY CHANGING THE AMPLIFIER CHANNEL AND BY THE AUTOMATIC ACQUISITION OF THE DATA

Nicolae Lupşa, Valentin Mirel, Stela Cuna

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

This research aims to modernize the ATLAS M-86 mass spectrometer in order to perform accurate and precise isotopic ratios analyses.

For ion current measurements the 310J amplifier modules were employed. Voltage to frequency conversion of the output signal was used.. Digital data thus obtained are processed by a PC computer to obtain delta values. A transimpedance amplifier for ion currents and a versatile MS-PC interface have been developed, the cost of their construction being very reasonable.

We conclude that older mass spectrometer can be efficiently refurbished with modern electronics and components. Performance exceed that of the instrument as originally built.

SYSTEMS FOR HPLC SAMPLE INJECTION

Gabriel Popeneciu

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

The design characteristics and techniques of using HPLC sample injectors differ markedly. These differences affect a chromatograph’s ability to provide accurate analitycal results. The HPLC sample injectors discussed in this paper are the types currently used in high performance liquid chromatography techniques. All of them transfer atmospheric pressure sample from a syringe or vial to a sample loop. The loop is then connected by valving action to the high pressure pump-to-column stream, which carries the sample onto column.

Flow of liquid through all tubing of the chromatograph, has a laminar flow pattern. The fluid velocity is maximum on the axis of the tube and decrease to zero at the wall, so the front end of the sample becomes diluted. This phenomenon manifests itself in different ways in the various types of injectors discussed below.

The design characteristics divided HPLC injectors into four types. Type 1 uses a completely filled sample loop to determine the injected volume. Type 2 uses a partially filled loop, the injected volume being read off a syringe. Type 3 uses both complete and partial filling methods, but trap some sample. Type 4, also uses both methods, but does not trap sample.

Our Model SIA100 syringe loading sample injector belongs to type 4 and it is a six ports rotary valve which incorporates two significant improvements over the other models:

1. When a syringe is used to partially fill the sample loop, the entire volume of sample discharged from the syringe becomes injected into analyze stream. There is zero sample loss.

2. The needle port geometry has been improved so that the needle seal is self-adjusting. This eliminates the problems associated with maladjustment and greatly extends the service life of the needle seal.

The HPLC sample injector, model SIA100 was submitted to some experimental measurements to find the answers to the following questions: what precision can be expected from an injector and what volumetric accuracy do injectors provide ?

The injector’s precision affects analitycal precision of the system HPLC and it depends by the method of injection: complete loop filling is the method of choice when highest analitycal precision is required and it contributes only about 0.03% relative standard deviation, compared to 0.3% contribution with partial filling method.

Volumetric accuracy of injection depends on injector design and method in use. The characteristics of the model SIA100 were investigated using the following method: different sample volumes are loaded into the loop from a syringe, and the resulting peak areas or peak heights are plotted. So, we determinated that the volume of sample delivered from a syringe in a partial filling method should be less than the actual loop volume. 50% is a safe value. The volume of sample transferred into a loop in the complete filling method should be more than the actual loop volume. Five times the loop volume is usually enough.

Even thought the SIA100 sample injector has been designed to eliminate the trapped volume, we would expect there to bee a very small amount of cross contamination if the injector is not flushed between injections. After a lot of measurements we can say that the contamination is less than 0.1% for a 10 (l injection.

“LC 100” AN ANALITYCAL SYSTEM FOR HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

Gabriel Popeneciu, Horia Bendea1

National Institute for Research and Development of Isotopic and Molecular Technologies, P.O. Box 700, R-3400 Cluj-Napoca 5, Romania
1Technical University, Faculty of Electronics, 3400, Cluj-Napoca, Romania

Recent advances in instrument hardware and software technology are of particular importance for anyone who is involved in the development and optimization of HPLC methods.

This paper describes the “LC 100” system with particular attention paid to the main components of the HPLC system.

To elaborate a HPLC system is a challenge for each engineer in the lab: on one hand, there are complex mechanical components like the solvent delivery system, the injector system and the detector; on the other hand, an intelligent control system is necessary to coordinate these various modules.

System design objectives: The first objective was to provide the chromatograph with the necessary hardware and software tools for the methods development process in a wide range of application area. A second objective was to provide the user with single-point control system through a uniform, intuitive operator interface. With this system of integrated modules, the user and system communicate using the PC screen and keyboard. A third objective was modular design for serviceability.

Figure 1. shows the general architecture of our LC 100 system.
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Figure 1. The architecture of the LC 100 System is hierarchical with PC at the head. The PC menages multiple analyses and serves as the human interface.

Solvent Delivery System provides flexibility and programmability in solvents delivery. Flow rate is selectable from 0.1 to 10 ml/min with a stability better than 1% and maximum output pressure is 400 bars. These features were achieved using a pair of specially driven positive-displacement pumping chambers.

UV Filterphotometric Detector is an absorbency type with double beam, using a law pressure mercury pen-lamp as radiation source and the absorbency is measured with a pair of Hamamatsu photodiodes very sensible in UV domain.

The conclusions present the main features of each module of the LC 100 System.

GAS ANALYSER SYSTEM WITH ELECTRON CAPTURE DETECTOR

I. Coldea, I. Toma, D. Cârlugea

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

One of the simplest and efficient qualitative detectors for gas chromatography is the “electron capture detector” (ECD).

Due to its characteristics it belongs to the class of the highly selective ultrasensitive detectors. The really new performance of this detector has allowed to develop interesting analysis methods thus enlarging considerably the already wide field of the gas chromatographic applications.

The high sensitivity of this detector for specific classes of chemical compounds (halogen derivatives, organo-metallic compounds, etc) and a remarkable insensitivity for hydrocarbons in general, has allowed the development of fast analytical techniques.

Some of these analytical techniques are: the determination of oxygen in nitrogen, argon and other gases in the ppm range, the control of pesticide residues in edible vegetables, in soil, water and animal tissues, the fast determination of lead antiknock compounds in gasolines , the air pollution control of the high toxic organic fluorine compounds near flourination plants or polinuclear compounds in the atmosphere and the determination of biological substances properly converted into polihalogenated derivatives.

The response range of this detector lies between the limit given by the background noise and that given by the availability to capture free electrons.

A linearity deviation may occur as the standing current decrease more than 10% and this phenomenon is very similar to the one met during spectrophotometric determinations.

The practical conditions are provided in the detector by the proper location of electric and radioactive elements according to criteria which will be presented.

TRACE GAS ANALYSIS SYSTEM WITH A HELIUM IONISATION DETECTOR

I. Coldea, D. Cârlugea, V. Bunea

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

Gas chromatography may be used for several purposes. One of these domains of application is in the trace component analysis.

This system is designed to fill the need for ultrasensitive analysis of trace gases.

The combination of the standard helium detectors and specially prepared columns permit analysis of CO2, N2O, CO, and light hydrocarbons in the sub-ppm range. Theoretical detectable levels are 10 ppb for H2, Ar, N2, and CO, and 1 ppb CO2, O2, and CH4.

The system include a helium detector, a column, a Differential Electrometer, a Power Supply, an Isothermal Proportional Controller, a Gas Purification System, and special gas sample introduction device.

The helium detectors require an ionisation voltage of up to 500 V. The 500 V are supplied by a regulated power supply. Using an ultrapure helium source, an ionisation current of about 5x10-8 A and a field strength of about 5000 V/cm is possible.

A gas sampling valve with interchangeable sample loops of varying volume is used to inject precise sample volumes for analysis. Also, an exponential dilution flask is offered with the instrument to calibrate the detector for the analysis of mixed gases in the ppm or ppb range, without the need to preconcentrate the sample.

A MEMBRANE INLET SYSTEM FOR QUADRUPOLE MASS SPECTROMETERPRIVATE 

D. Ristoiu*, C. Cosma*, O. Cozar*,L. David*, Tania Ristoiu**
*University "Babes-Bolyai", Faculty of Physics, Ro 3400, 

Cluj-Napoca, Romania.

**Technical University, Dept. Physics, Ro 3400, Cluj-Napoca, Romania.


Volatile Organic Compounds (VOCs) have many applications both in industrial and domestic setting. For this paper a VOC is defined as "any organic substance that can release vapour to the atmosphere with the potential of causing effects at low concentrations". VOCs are virtually indispensable to our modern lifestyle because of their varied uses. The main source of VOCs outdoor are solvents, vehicle exhausts and evaporative losses, refineries and vehicle refuelling. The major source of VOCs indoor are building materials, solvents and adhesives. In indoor environment due to its low dilution, a relatively minor sources of VOCs, such as a bathroom deodorants, can contribute significantly to the VOC levels. The contributions of such solvents and adhesives to VOCs levels occurs by many means. Paints, varnishes, carpet adhesives and the like release the largest quantity of VOCs in the relatively short period they require to fully dry. Such emission sources can contribute to a deterioration in indoor air quality, particularly which inadequate ventilation.


A simple construction of flow cell membrane inlet system for VOCs from aqueous solutions analysis was built and tested in our laboratory. This devices allows the transportation of analyte solution over a sheet membrane via which pervaporation transport compounds directly into the ion source of a quadrupole mass spectrometer (QMS). The method showed a good linearity, precision and reproducibility for the VOCs investigated. The limit of detection permits the determination of 0.1 - 1 ppm, depending on the compound. A practical implementation of a continuous sampling flow cell membrane inlet system coupled to a quadrupole mass spectrometer is presented along with its potential applications for industrial water treatment as well as surface water, groundwater or closed-loop recycling system monitoring.

MEASUREMENT OF VOLATILE ORGANIC COMPOUNDS IN AQUEOUS SOLUTION BY MEMBRANE INLET-QUADRUPOLE MASS SPECTROMETER SYSTEM. 

D. Ristoiu*, C. Cosma*, Tania Ristoiu**, O. Cozar*, L. David*

*Babes-Bolyai Univesitry, Faculty of Physics, RO 3400, Cluj-Napoca, Romania.

**Technical University, Department of Physics, RO 3400, Cluj-Napoca, Romania.


Several studies have suggested that environmental conditions in the workplace affect worker performance [1,2] outlined the importance of environmental satisfaction and dealt of the chemicals released into the air by all known pollution sources, emphasizing the need to control indoor air quality. In non-industrial indoor environment, feeling comfortable depends on different factors: physical factors (temperature, air humidity, noise, light, etc.), psychogenic factors (job satisfaction, environment, social well-being), biological factors (bacteria, fungi, dander and mites) and emission of chemicals (formaldehyde, VOCs, etc.), [3]. Chemicals may cause psychosomatic health problems or toxic reactions on tissues and organs [4].

A Quadrupole mass spectrometer coupled to a polymethylsiloxane membrane inlet (MI-QMS) has been used to identify and quantify low concentration of chemical solvent vapours in aqueous sample streams. The membrane device is a compact flow-over design constructed from standard fittings and medical grade membrane tubing. Direct analysis of organic compounds in aqueous solution is demonstrated using MI-QMS with compounds such as Benzene, Toluene, Trichlorethylene, 1,2; 1,2-Diclorbenzene, p,o-Xylene.

1. Jarvhalm B: Is it Time to Change the Terminology of Sick Building Syndrome ? Indoor Environ 1993: 2: 186-172.

2. Bonnefous YC, Gadgil AJ, Fisk WJ: Impact of subslab ventilation technique on residential ventilation rate and energy costs. Energy and Buildings 1994: 21: 15-22.

3. World Health Organisation (WHO). Indoor Air Quality; Organic Pollutants. WHO Regional Office for Europe, Copenhagen, Denmark, 1989.

4. Shusterman D. Critical Review: The Health Significance of Environmental Odor Pollution. Archives of Environ Health 1992: 47: 76-83.

OPTIMISATION OF THE W/RE SEPARATION

(GEL-GENERATOR TECHNIQUE) BY CROMATOGRAPHY

Cătălina Cîmpeanu,Corina Anca Simion,Maria Sahagia

National Institute for Physics and Nuclear Engeneering “Horia Hulubei”Bucharest Romania

The radioactive 188 Re (T1/2=17h) “carrier free” is produced  from the 188 W/188 Re generator and its decay is by beta-gamma  emission.

188 Re is a week gamma emitter (10%-E=0,155 MeV-this radiation is used in monitoring of their biodistribution –enables external detection with a gamma camera) and a strong beta emitter (78%-E=2,116MeV and 20%-E=1,965MeV-two radiations used in radiotheraphy).

For these properties 188 Re is intensively studied in clinical research and used in nuclear medicine for therapeutical and palliative tratment of maligne deseases,

specifically in the field of radioimmunotherapy.

188 Re results from beta desintegration of 188 W which is obtained by dual thermic  neutron irradiation  of natural or enriched WO3 ( 98% enriched in 186 W) at  Nuclear Reactor. 

Irradiation is performed in reactors with high neutron flux ( we have irradiated at Triga Reactor SCN Pitesti with a maxim flux of 1014 n/cm2s ) for long periods. 

188 W is obtained with relatively low specific activity .

The W/Re separation is a very important problem because the radionuclid purity in the final product (Na188 ReO4 –sodium perrenate) must be high of level 99% (all the W radionuclides presents in the final solution must be <0,1%).

For separation in this case, we used  the gel-generator technique.

All radionuclides of the W element ( inclusively 188 W ) are strongly bounded  with Zr in a solid stable matrix (zirconium-wolframate).

188  Re the “daugther “radionuclide,is periodic separated from Zr-W matrix by elution with NaCl solution –0,9%.

The classical technique of W/Re separation used Na2 188 WO4 adsorbed on alumina column.

The results obtained through gel-generator technique are much better than by classical separation .

In fact the gel-generator technique is a chromatographical separation in which the solid phase is the zirconium-wolframate matrix,the mobil phase is NaCl solution-0,9%.

This paper presents the available conditions for  a good separation in gel-generator technique (chemical synthesis of the Zr-W solid and stable  matrix, pH value

,volume of elution,time between two elutions).

HOW ALTERATION OF ELECTRIC PARAMETERS CAN DETERIORATE TIME-OF-FLIGHT MASS SPECTROMETER PERFORMANCE

D. Ioanoviciu, V. Cosma, C. Cuna, M. Kaucsar, A. Pamula, B. Tuzson

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


Some general considerations are available from the literature about the stabilities of the electronic units of the time-of-flight mass spectrometers [1]. Also the specific case of an extracting voltage pulse was studied. There are many possible alterations of the voltages and pulses  applied to the electrodes of the ion source as well as of the electrostatic mirror and of the postaccelerating electrodes. The possible alterations of the electric parameters were examined and their effect on the mass resolution estimated. A first class of such parameters were those regarding the ion source. First the effect of  a deviation from the correct value of the ratio of the extracting  voltage to the total acceleration voltage in a space focusing instrument was determined. The influence of the instabilities of the voltage applied to such a reflectron on the instrument resolution was calculated. The errors in the length of the extracting impulse on the velocity focusing time-of-flight mass spectrometer performance were derived (the linear set-up case). Some types of pulse distorsions of the extracting voltages were also analysed. Based on these results the performances of the instruments were correlated with those of the electronic units. Also some improvements are suggested.

1. B. A. Mamyrin, Int. J. Mass Spectrom. Ion Processes 131 (1994) 1.

MICROCONTROLLER BASED  INTERFACE UNIT

FOR 5KW MICROWAVE OVEN

Vasile Surducan, Emanoil Surducan, Camelia Neamtu

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

This paper presents briefly our design, for controlling and measuring functional parameters of a 5 KW, continuous wave magnetron ( with 6KV anodic voltage, 40A-filament current and 10A coil generating magnetic field ) using a modern PIC16F877 flash microcontroller. The 10 bit AD section of this microcontroller allows measurement of the anodic current and the anod temperature of the magnetron.  Because of excesive heating of the tube, water and cold air are required for cooling. A variable current for magnetic field is also required. Both are controlled under microcontroller supervising. Biologic protection against microwave radiations leakage was the greatest priority in the flow control algorithm. All informations are displayed on large two rows, 16 characters LCD display, HD44780 based, using multiple screens and only four functional buttons. The function of all buttons is different in various displayed screens. Functional parameters like output power or treatment period are stored in the internal EEPROM memory.

A real clock shows the user, the amount of treatment time left. An optional RS232 or RS485 interface can assure connection with a standard PC, in laboratory or industrial environment.

DEVELOPMENT SYSTEM FOR MICROCONTROLLER BASED DATA ACQUISITION SYSTEM

St.Popescu, M.Kaucsar, M.Bendea, T.Simplăceanu, C.Bindea

National Institute of Research and Development for Isotopic and Molecular Technology 3.400 Cluj-Napoca Romania, Donath street No. 65-103; PO Box 700, Tel. 0040-64-184037; Fax 420042

1. The system is made up of the following hardware subassemblies built in such a way to allow the development of the data acquisition, control and command applications.

a) Control Processor Unit developing Board.

b) Analog impute / output developing Board.

c) Digital impute / output developing Board.

d) Rack mounting systems with 5 slots Z80 standard BUS backplanes, for plug-in Boards.

e) Serial communication interface.

f) Atmel AT89C2051, Atmel AT89C51(52 In-Circuit Programmer Board meant to write in the internal flash memory, the cod machine user programs.

g) Power source.

2. The development system is intended to microcontroller families: INTEL MCS 51 (8031, 80C31, 8032, 8051, 80C51, 8052) and ATMEL AT 89C 2051, AT 89C 51(52.

3. The development system is connected to a PC equipment through a parallel bi-directional interface and with a serial I/0 Videoterminal through serial interface.

4. The development system is provided with a development software ATMEL MS-DOS AT-51 (c51, libc51, a51, l51, hcs51, oh51, ohs51) and MS-DOS MCS-51 kit tools. Also is possible to use (Vision Integrated Development Environment for Windows.

5. The development system was meant to be used for designing, testing and getting to work of the user application boards.

EXPERIMENTAL OBSERVATION OF DIFFERENT ISOTOPES ON CATHODE SURFACE AFTER PROLONGED ELECTROLYSIS

Dan Chicea

University Lucian Blaga, Physics Dept., Str. Dr. Ion Ratiu nr. 5-7, Sibiu, 2400, Romania, dchicea@jupiter.sibiu.ro

Several experiments of loading Hydrogen and Deuterium into different metals foils and thin film metal layers by using them as cathodes in prolonged electrolysis experiments have been performed. The experimental setup and its parameters are presented. Before and after experiments the cathode surface has been analyzed by the Scanning Electron Microscopy technique. Results reveal that different elements which were not present in the surface layer before the electrolysis are identified on the surface after the experiment, with a considerable accuracy above the experimental errors.

When the cathode was Nickel thin foil, Copper and Phosphorous was found after Hydrogen loading by electrolysis. If Palladium, Titanium or a combination of them was used as a cathode, either as thin foils or as thin films and was loaded with Deuterium, Carbon was found on the surface. When the cathodes did not load Hydrogen or Deuterium no new element was found on the surface. A discussion on the possibility of contamination is presented as well.

A conclusion comes from these experiments, that is that when a high Hydrogen or Deuterium loading ratio is achieved in certain metals, new elements appear in the surface layers after the electrolysis. No theoretical explanation or speculation is made on this subject.


ABOUT A POSSIBLE CORRELATION BETWEEN CURRENT DENSITY AND EXCESS POWER IN ELECTROLYSIS EXPERIMENTS 

Dan Chicea

University Lucian Blaga, Physics Dept., Str. Dr. Ion Ratiu nr. 5-7, Sibiu, 2400, Romania, dchicea@jupiter.sibiu.ro


In this paper, results of a study to search for a simple electrolytic device that can produce excess power are described. For this purpose a sensitive and inexpensive calorimeter was built. The power calibration procedure used for the experiments is described further on; the data analysis procedure and the error analysis are also presented. Different combinations of cathode and electrolyte were investigated using a series of special cells. Excess power results, the power densities and details on the combinations of cathode and electrolyte used are also covered.

The results reveal that a higher excess power density was obtained using thin film metal cathodes than thin foils. That result suggests that a simple way to scale up the device to hundreds or thousands of Watts, would be to obtain a tight packing ratio of the thin films in the cell volume. Another interesting result is that the excess power density is correlated with the current density along the cathode. Although the data points are in ranges that are different of each other with orders of magnitude, the slopes of the lines fitted on the data points are similar, within the experimental errors limit. No theoretical explanation is provided or speculated.
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