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 ABSTRACT 
 
 The main contribution of noise levels in cities is today road traffic. The strongest source for all road vehicles is 
most often the tyre-road contact. This source position close to the ground is fortunate with respect to secondary noise 
abatement measures, such as absorbing road surfaces or noise barriers.  
 In this paper the equivalent sources method (ESM) is shown to be applicable to a noise barrier problem. The 
insertion loss can be significantly improved through optimization. To optimize a barrier’s insertion loss for a given 
height by modifying the boundary conditions is difficult with existing methods. By using the (ESM) such an optimization 
can be performed in a straight-forward manner. The amount of improvement depends on barrier geometry, the 
impedance of the surrounding ground and on the frequency.  
 Keywords: Traffic noise, noise barrier, insertion loss, optimization, equivalent sources method (ESM), 
boundary element method (BEM). 
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ABSTRACT�
 
Wines characterization is an important problem to which isotopic analysis by continuous flow- IRMS 

has made a significant contribution. The use of mass spectrometry (MS) to determine the ratios of stable 
isotopes in bio-molecules now provides the means to prove the botanical and geographical origin of a wide 
variety of foodstuffs – and therefore, to authenticate and eliminate fraud. There is a strong need for reliable 
and validated methods to ensure compliance with such regulation and to protect the interests of the 
consumer.  

The right to producing wines with an appellation of origin is garanted by the Ministry of 
Agriculture, based on proposals made by the National Office of Vine and Wine (starting with the 1993 
vintage year). The Ministry of Agriculture, the National Office for Vine and Wine, and the National Research 
Institute grants the authentication of the wines with appellation of origin. 
The present paper emphasize the ��������� �	�
����  for 18O/16O and 13C/12C from wines, using a new 
generation Isotope Ratio MS, CF-IRMS Delta V Plus, coupling with a three flexible continuous flow 
preparation device (GasBench II and  TC Elemental Analyser). 
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ABSTRACT�
 

Environmental isotope hydrology is a relatively new field of investigation based on isotopic variations observed 
in natural waters. These isotopic characteristics have been established over a broad space and time scale. They cannot 
be controlled by man, but can be observed and interpreted to gain valuable regional information on the origin, turnover 
and transit time of water in the system which often cannot be obtained by other techniques. The cost of such 
investigations is usually relatively small in comparison with the cost of classical hydrological studies. 

The main environmental isotopes of hydrological interest are the stable isotopes deuterium (hydrogen-2), 
carbon-13, oxygen-18, and the radioactive isotopes tritium (hydrogen-3) and carbon-14. Isotopes of hydrogen and 
oxygen are ideal geochemical tracers of water because their concentrations are usually not subject to change by 
interaction with the aquifer material. The stable water isotopes (� 18O and � D) in precipitation are the basis for the 
reconstruction of paleotemperatures due to the empirical linear relationship between mean annual air temperature and 
the mean isotopic composition of precipitation. 

The present paper emphasize the ��������� �	�
����  for D/H and 18O/16O from precipitation and river water 
samples using a new generation Isotope Ratio Mass Spectrometer in Continuous Flow (CF-IRMS) Delta V Plus, 
coupling with a GasBench II preparation device.  

Key words: stable isotope, global meteoric water line, CF-IRMS 
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 ABSTRACT 
 
 Risk assessment using artificial intelligence techniques can reduce costs and confer agility to the decisions. 
When knowledge is intricate, fraught with uncertainties or little known about the inter-variable relationships, Neuro-
Fuzzy and Knowledge-Based Expert Systems can be useful at gathering disperse information and accumulating 
certainty about a fact. Frequently the knowledge of professionals as well as field observations is the main source of 
information to establish a knowledge base capable of evaluating critical situations. 
 This work describes a new methodology to solve risk analysis problems using Fuzzy and Knowledge-Based 
Expert systems with application in the risk management. 
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ABSTRACT  
 
A simple and rapid GC-MS method for the detection of adulteration of natural fruit juices is 

presented. The method consists of the analysis of sterol patterns and it is a useful rapid approach for the 
fruit juices control by GC-MS .  

A GC-MS analytical method is described for some natural juices analysis. The fingerprint of sterols 
was used to characterize the natural juice. The fruit juice was extract by using hexane (or petrol ether) as a 
solvent. The fruit juice extracts are separated on a Rtx-5MS capillary column, 15 m x 0.25 mm, 0.25µm film 
thickness, using a 24 min temperature program from 500C (1min), 100C/min to 3000 in the SCAN mode. The 
following conditions were followed: transfer line temperature: 2500C; injector temperature: 2500C; ion 
source temperature 2500C; Splitter: 10:1. Electron energy was 70eV and emission current 100µA.    
 Keywords: adulteration, sterols, GC-MS 
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 ABSTRACT 
 
 The performance of a PEM fuel cell is determined by several parameters, which describe fundamental, 
electrochemical and physical properties of the fuel cell layers, operational conditions, geometry and structure of the 
flow field. One parameter that could strongly influence the PEM fuel cell performance is the permeability of the porous 
layers.  
 A three-dimensional, gas-liquid two-phase flow model has been developed and used to simulate the multi-
dimensional, multi-phase flow and transport phenomena in a proton exchange membrane (PEM) fuel cell and also the 
cell performance. The numerical model implemented in Fluent 6.3, using the Fuel cell 2.2 Module, is capable of 
simulating all phenomena that are taking place inside PEM fuel cells.  
 The paper presents some results obtained for two cases in which we are varying the permeability of gas 
diffusion layers and catalyst layers. Simulations were carried out for two permeabilities of the porous layers, 
respectively 10-9 (m2) (case 1) and 10-12 (m2) (case 2), in order to see the influence of this parameter for the water 
formation and transport. Thus, the work present some results important for the two-phase model: the distributions for 



water mass fraction at the interface between the anode/cathode and the membrane, water content, liquid water activity 
and local net water flux per proton in the membrane. Through this study, our main goal was to obtain an optimum value 
of the porous layers permeability in order to increase the uniformity in distribution of reactant species and current 
density over the active area. 
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ABSTRACT�
 
Today, air quality monitoring has an essential place in the environment monitoring system, atmosphere 

representing the proper environment to spread the pollutants.  
The paper presents a theoretical study of atmospherically pollutants levels and their negative effects under 

global warming.  
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 ABSTRACT   

  
 On isotopic separation plants from Romania, experimental or industrial plants, the distillation columns were 
equipped with structured packing. This packing introduces a low pressure drop comparative than random packing. 
Structured packing was manufactured from phosphorous bronze for water distillation and stainless steel for hydrogen 
distillation (cryogenic distillation). Isotopes separation by distillation is more difficult than other mixtures, because its 
separation factor is very small. For this reason isotopes separations require great amounts of packing. The height of 
transfer unit, that is efficiency measure of the liquid-vapour contact element, depends on the specific surface of packing. 
Sintered materials offer higher contact surface than unsintered materials. The paper presents cryogenic laboratory 
plant, built in our institute for studies regarding behaviour and performance of sintered materials on isotopic 
separations. 
 Keywords: isotope, cryogenic distillation, sintered material 
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 ABSTRACT 
 
� The D-T mixture (Deuterium/Tritium), actually a three-component mixture of D2, DT and T2 at cryogenic 
temperatures represents the fusion reactor fuel. Analyzing its components is possible using mass spectrometry, but the 
method and apparatus are expensive.   Establishing a simple, low cost method for in-situ measuring the D/T ratio, 
without sampling, really represents a challenge. 
  
 Key words: Liquid hydrogen isotopes mixture, capacitance- type sensor, in-situ composition measurement 
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 ABSTRACT 
 

The hydrophobic catalysts were originally conceived in Canada for the deuterium enrichment and tritium 
separation by hydrogen-liquid water isotopic exchange in nuclear field. Unlike the conventional hydrophilic catalysts, 



which become inefficient at direct contact with liquid water, the hydrophobic catalysts kept a high catalytic activity and 
stability, even under the direct contact to liquid water or in presence of saturated humidity. 

Based on the long experience of the authors, in the preparation, testing and evaluation of the performances of 
hydrophobic catalysts, and based on the reviewed references, this paper presents up-to-date R&D activities on the 
preparation methods and applications of the hydrophobic catalysts, in tritium separation. The objectives of the paper 
are: (1) to provide a database for selection of the most appropriate catalyst and catalytic packing for above mentioned 
processes (2) to asses and to find a new procedure for preparation a new improved  hydrophobic catalyst. Though, in 
the reviewed references, not all experimental conditions are reported, we consider that platinum remains the most 
active and efficient catalytic metal and the TEFLON is the best wet-proofing agent.  

 A new method for preparation of new improved hydrophobic Pt-catalyst has been proposed. The main steps and 
experimental conditions of preparation are discussed. A new wet-proofing agent and some new binding agents 
(titanium oxide and zirconium oxide) with catalytic role are proposed and used in preparation of new catalysts. The 
applications of the new hydrophobic catalysts in nuclear field for tritium separations from tritiated liquid effluents and 
for the clean-up of the airborne tritium at nuclear facilities are discussed. 
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ABSTRACT�
 
Many Volatile Organic Compounds (VOCs) present health hazards and/or behave as precursors to ozone 

formation in ambient air. Therefore, it is important to screen for their presence and determine their concentration. 
Many industrial and waste treatment plants must monitor the air in and around their facilities to avoid excess emissions 
and to ensure that legal limits are not exceeded. The concentration of volatile organic compounds has increased with 
the multiplication of stationary and mobile emission sources. 

The volatile organic compounds include a large number of substances, from which some are toxic for humans 
and harmful to the environment (benzene, 1,3-butadiene, solvents, evaporations from foams, adhesives, floor coverings, 
elastomers, plastic or molding materials etc.) and some are part of atmospheric cycles – ozone precursors (ethane, 
ethylene, xylenes, trimethylbenzenes etc.). VOCs are a complex mixture of substances that are present in the ambient air 
in concentrations of 100 ppt – 10 ppb. Because of that, the determination of VOCs needs sample preconcentration and a 
good resolution of the analyzer. 

One of the techniques used in the determination of volatile and semi-volatile organic compounds in gaseous 
and solid samples is the thermal desorbtion coupled with a GC/MS (gas-chromatograph/mass spectrometer). This 
technique requires (in the case of a gaseous sample) collecting the target compounds on solid adsorbents, while the 
solid samples can be analyzed directly. An advantage of this technique is the possibility of increasing the volume of 
sample gas that will lead to the detection of a smaller concentration of contaminants. 
Usually, one cubic liter of gas is analyzed, that is passed over a solid adsorbent, using an automated sampling pump 
that controls the transferred volume of gas. The organic compounds are evaporated by rapid heating of the solid 
adsorbent, followed by the insertion in the cryo trap          (-100°C) and the injection in the gas-chromatograph after 
rapid heating of the cryo trap to 250°C. 
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 ABSTRACT 
 

Distortions of the regular crystal lattice as well as a finite size of the coherently scattering domains lead to a 
significant broadening of the X-Ray diffraction line profile. By using physical model describing the individual types of 
broadening it is possible to relate the broadening of the X-Ray diffraction line profile to the microstructure of the 
material.  

In this study a microstructural analysis of powder diffraction data was carried out for supported Au/SiO2 
catalysts, prepared by deposition-precipitation and impregnation methods, respectively [1,2]. The supported Au 
catalysts were studied using different X-ray line profile diffraction methods in order to obtain a number of interesting 
microstructural parameters. The line profile analysis methods gave similar size and strain values for the analyzed 
samples. The quantity of polycrystalline gold was calculated using the whole pattern fitting method. 
 Keywords: X-ray powder diffraction, line profile analysis, gold catalysts 
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 ABSTRACT 
 

Based on experience achieved in isotopes separation for heavy water, since 1992 was started a tritium 
program at National Institute of Research and Development for Cryogenic and Isotope Separation Technologies with 
the objective of Romanian technology for Tritium Removal Facility (TRF). During the normal operation of a CANDU 
reactor, the tritium is formed in the moderator heavy water and cooling agent.  Thus, the concentration may increase 
up to a steady regime in each system, where the tritium development is balanced by its radioactive disintegration. 
Designing and implementing the concept of cryogenic distillation column require experiments to be conducted as well 
as computer simulations. Particularly, computer simulations are of great importance when designing and evaluating 
the performances of a column or a series of columns. Experimental data collected from laboratory work will be used as 
input for computer simulations run at larger scale (for The Pilot Plant for tritium and Deuterium Separation) in order 
to increase the confidence in the simulated results. Therefore for simulating system required is important to develop a 
performed data acquisition system. 

Index Terms - data acquisition, process analyses 
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ABSTRACT�
 
Exergoeconomy is the union of two techniques to investigate the analysis represented by the thermodynamics 

of irreversible processes and economic analysis, based on observations that any thermodynamic system is in the 
interaction with two surrounding areas: 

1. environment characterized by a set of parameters (pressure, temperature, chemical potential) which offers 
the opportunity to determine the values of thermodynamic currents of food and energy crossing the borders;  

2. economic environment characterized by a set of prices that constitute the basis for calculating the economic 
values associated currents of food and energy crossing the borders, this, plus the effect of corrosion of the capital in 
time, is built entirely by the company and was under the influence of political and social change.  

In terms of how the investigation is the following notice:  
• analysis using the first principle of thermodynamics does not involve any of the two environments;  
• study based on the second principle takes into consideration only the physical, Scotland and in obvious 

desirability of conserving fuel, without making contact with the economic environment;  
• only technical and economic analysis involving both environments, as the only way to study the behavior of a system 
in field conditions. If the analysis of thermodynamics is based on universal laws of nature, being so devoid of any 
ambiguity, if economic analysis can be different solutions and questionable decisions based on economic mechanisms 
that depend on the market, the economic and social policies 


