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ABSTRACT: 

��
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) how to improve the characteristics and performance of platinum hydrophobic catalysts; (2) to assess and find a 
new procedure for the preparation of a new improved  hydrophobic catalyst. From reviewed references platinum is 
considered to be the most active and efficient catalytic metal and that polytetrafluoroethylene is the best wet-proofing 
agent.  

 A new improved hydrophobic Pt-catalyst has been proposed and is now underway to be tested. The main steps 
and experimental conditions of preparation are largely discussed. A new wet-proofing agent and new binding agents 
(titanium dioxide, cerium dioxide, zirconium dioxide) with a catalytic role are proposed and tested. The physico-
structural parameters of the improved catalyst have been determined and are discussed in detail. The new proposal is a 
promising idea to improve the performance of conventional hydrophobic Pt-catalysts. 

KEY  WORDS: hydrophobic catalysts, theory, design and fabrication 
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ABSTRACT: 
 
   Based on the influence of the magnetic fields on the resistance of the thermometers for low and very low 
temperatures some aspects of the traceability of the calibration of these thermometers are to be considered. 
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ABSTRACT: 
 
 The JET gamma-ray camera diagnostics have already provided valuable information on the gamma-ray 
imaging of fast ion in JET plasmas /1, 2/. The JET Gamma-Ray Cameras (GRC) upgrade project deals with the design 
of appropriate neutron/gamma-ray filters (“neutron attenuators”). The main design parameter was the neutron 
attenuation factor. The two design solutions, that have been finally chosen and developed at the level of scheme design, 
consist of: a) one quasi-crescent shaped neutron attenuator (for the horizontal camera) and b) two quasi-trapezoid 
shaped neutron attenuators (for the vertical one). Various neutron-attenuating materials have been considered (lithium 
hydride with natural isotopic composition and 6Li enriched, light and heavy water, polyethylene). Pure light water was 
finally chosen as the attenuating material for the JET gamma-ray cameras. FEA methods used to evaluate the 
behaviour of the filter casings under the loadings (internal hydrostatic pressure, torques) have proven the stability of 
the structure. 
 KEY WORDS: tokamak, diagnostics, gamma-rays 
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ABSTRACT: 

��
 Fuel cells are electrochemical devices that convert chemical energy of the fuel into electricity at high 
efficiency without combustion. Fuel cells are viewed as viable power sources for many applications, including ground 
transport, distributed power generation and portable electronics. This paper presents the results obtained by the ICIT-
Rm. Valcea regarding the Proton Exchange Membrane Fuel Cells (PEMFCs) development. 

KEY WORDS:  PEM Fuel Cells, hydrogen, energy 
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ABSTRACT: 

��
 The developed  software applications are  executed with the support of the program packages dedicated to 
industrial processes and they will include acquisition and monitoring sub-modules, named “virtually” as well as the 
storage sub-module of the process data later required for the software of optimization and simulation of the 
technological process for tritium removal.The software system plays and important role in the environment protection 
and durable development through new technologies, that is – the reduction of and fight against industrial accidents in 
the case of tritium processing nuclear plants.Research for monitoring optimisation of nuclear processes is also a major 
driving force for economic and social development. 
 KEY WORDS: Optimization, Remote engineering, Software monitoring   
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ABSTRACT: 

��
The aim of this work is to investigate the potential of H2S in Black Sea and industrial waste waters for production 

of hydrogen and sulphides using green energy sources like sun and wind. H2S can be converted to hydrogen and 
sulphides with much less energy than splitting H2O (water). The thermodynamic potential of H2S oxidation is EH2S=0.17 
V compared with EH2O=1.23 V for water splitting.  

Different processes for H2S conversion are evaluated: (i) extraction of H2S from sea (or industrial) waters by 
absorbents and electrochemical production of hydrogen and polysulphides; (ii) additional desalination of the Sea water 
for producing fresh water and salty solution mainly. The salty solution is processed in chlorine – alkaline electrolysis 
producing the main amount of H2. Various applications of the main unit (H2S separation and Electrolysis) for industrial 
waste or sea waters are considered. Assumptions are made for the environmental impact of each process in particular. 
 KEY WORDS: Black Sea, Hydrogen Sulphide, Industrial waste waters 
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ABSTRACT: 

��
 Monitoring of air quality must take an essential place in the environment monitoring system, atmosphere 
represent the proper environment to spread the pollutants.In this paper, we presents a study about atmospherically 
pollutants levels, with two techniques of analyses mass spectrometry and gas chromatography, and we also present the 
influents of those in environmental and the minimization of pollution. These two laboratories make an inter comparison, 
and they are located in the National Institute R&D for Isotopic Separation and Cryogenic Technology – ICIT Rm. 
Valcea, Department of Research and Development.  
 KEY WORDS: Carbon oxides,mass spectrometry,gas cromatography 
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ABSTRACT: 

��
 Research conducted in the last fifty years has shown that one of the most efficient techniques of removing 

tritium from the heavy water used as moderator and coolant in CANDU reactors (as that operated at Cernavoda, 
Romania) is the hydrogen cryogenic distillation.  

 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. 

 Studies carried out were focused on the following: 
 - Quantitative analyses of important parameters such as the number of theoretical plates, inlet area, reflux 
flow, flow-rates extraction, working pressure, etc. 
 - Columns connection in series in such a way to fulfil the separation requirements.  

 Experiments were carried out on a laboratory-scale installation to investigate the performances of contact 
elements with continuous packing. The packing were manufactured in our institute. 
 KEY WORDS: Hydrogen Cryogenic Distillation 

 
 
 
 
 
 
 



INVESTIGATION OF TRANSPORT PHENOMENA IN  a 7-SERPEN TINE CHANNEL 
PEM FUEL CELL 

 
ELENA CARCADEA 1, H. ENE2, D. B. INGHAM 3, ROXANA ELENA IONETE 1, I. STEFANESCU1, 

V. STANCIU1, L. PATULARU 1 

 
1 National R&D Institute for  Cryogenics & Isotopic Technologies,  

Rm. Valcea,  Romania O.P.4; P.O.Box 10;Code 240050, Romania,e-mail: lili@ icsi.ro 
 2 Romanian Academy of Sciences, Mathematical Institute, Bucharest, Romania  

         3 Department of Applied Mathematics, University of Leeds, Leeds, UK 
 

 
ABSTRACT : 

  
 Channel geometry (path length, dimension, shape) has a tremendous impact on PEMFC performance. 
Distributions of the reactant species concentration in a PEM fuel cell due to fuel consumption and local transport of 
water through the membrane can cause changes in current density, temperature and water concentration. Water 
distribution can lead to flooding or drying of the membrane that may shorten the PEMFC componets life. Finding a 
flow field pattern that distribute the gas more evenly is one method in minimizing these problems and optimising the 
PEM fuel cell performance.The paper presents the results obtained for a 100cm2 serpentine flow-field PEM fuel cell 
using Fluent software and Fuel Cell Module.  
 KEY WORDS: PEM fuel cell modeling, serpentine flow channel 
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ABSTRACT : 

  
The paper deals with a method and an experimental assembly accomplished in order to investigate hydrogen- 

deuterium separation factors on Palladium-hydrogen system over a wider range of temperatures and compositions, 
covering the �  phase (hydrided Palladium- no dissolved hydrogen, only combined hydrogen).  

KEY WORDS: Palladium- hydrogen system, thermodynamic isotope effect, separation factor, thermistor, 
thermal conductivity 
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ABSTRACT: 

��
 The emission of carbon dioxide (CO2) and other pollutants which result from  burning fossil fuels has been 
identified as the major contributor to global warming and climate change. However, for the immediate term over the 
next 10 – 20 years at least, the world will continue to rely on fossil fuels as the source of primary energy. The challenge 
for the fossil fuel industry is to find cost-effective solutions that will reduce the release of CO2 and other pollutants into 
the atmosphere.The focus of this paper is on the ability  to treat the exhaust gas  from fossil fuel power plants in order 
to capture and  store the CO2   and remove  other  pollutants such as SOx and NOx  which are  released  in  
atmosphere.In summary, capture/separation costs represent the largest financial impediment for this types of plants. 
Hence, efficient, cost-effective  capture/separation technologies will need to be developed to allow  their large-scale 
use. 
 KEY WORDS: exhaust gas, fossil fuel, treatment technologies, carbon dioxide, separation process, pressure 
swing adsorption , pollutant reduction 
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ABSTRACT   
 

The increasingly use of numerical methods for thermal exchangers dimensioning led to the development of 
several computing models able to cope with two-phase flow (with or without phase shift). Regarding the pure vapour 
condensation in a stratified two-phase flow, different relations are used to obtain the average heat transfer coefficients 
as well as among those measured. Also there is a noticeable difference between the two set of coefficients, theoretical 
and measured.  

This study has an important role to insure a constant liquid level in the column for hydrogen isotope 
separation. The thermodynamics is modelled based on Beattie-Bridgman relation.  

The proposed models are addressed to high performance installations, especially to those from nuclear 
energetic field.  

KEY-WORDS:  computing models, heat transfer, distillation column. 
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ABSTRACT   
 

The present work has the purpose to determine the flow behavior of both phases, gaseous and liquid, of the 
hydrogen isotopes in order to obtain a better separation factor between hydrogen and water, aD/T, in the D2-DTO large 
scale isotopic exchange column. 

Seeing that direct determination of the fractions of the hydrogen isotopic species is difficult and rather 
imprecise, the numerical estimation method with high precision is strongly required. 

Therefore we shall use series of isotope exchange process characteristic equations to obtain the precise results 
needed in the design process for the achievement of the operating data target. 

A special attention will have the two first weight reactions in the isotopic exchange process: 
 

  )()()()( 22 vODgDTvDTOgD +Û+  
)()()()( 22 lODvDTOvODlDTO +Û+  

 
 KEY-WORDS:  separation factor, hydrogen isotopic species, isotopic exchange column. 
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ABSTRACT: 

��
 At European level one constitutes thirty technological platforms in order to realize and implement jointly 
strategic research agenda, on medium and long term, on certain domains. The European Technological Platform on 
Industrial Safety (ETPIS) is one of these. Industrial production and transport of raw materials and finished products 
are considered industrial activities. Romania is the seventh European country that created similar national platform, 
the Romanian Technological Platform on Industrial Safety (RTPIS). National R&D Institute for Cryogenics and 
Isotopic Technologies - ICIT Rm. Valcea is an active member of the Romanian and European Platform on Industrial 
Safety. The paper presents emerging risks proposed for the work agenda of the Romanian Technological Platform on 
Industrial Safety. These are: old/aged industrial plants, labour force quality, large scale biofuel production and using, 
increasing climate changes and freightage intensification on the Danube. 
 KEY WORDS: technological platform, industrial safety, emerging risks 
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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 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 

 
 


