

Surface modification

Preparation of self-assembled mono-layers on modified gold and on iron surfaces. In situ investigation of morphological properties by using electrochemical scanning probe microscopy on polycrystalline and mono-crystalline surfaces.

Investigation of the kinetics of the formation of mono-layers by using electrochemical quartz micro-balance techniques.

Surface modification will be carried out by wet chemical  (Langmuir-Blodgett, self-assembling) and electrochemical (pulse and under-potential metal deposition) techniques in order to functionalise surfaces for nano-technology and for elaboration of special sensors, electro-catalysts and catalysts. Investigations are and will be conducted and deepened in the poorly explored field of surface transformations initiated by high-energy particle beams and in high temperature plasma environment. The approach of surface engineering and complex characterisation of composition, chemical structure and bonding, morphology and performance of the modified surface is going to be investigated.

Nanostructures

Investigation of new nanostructures (biopolymers, coatings, nanotubes, Langmuir-Blodgett layers, etc.) Nanotubes are promising materials due to their high tensile strength and a possible catalyst support, especially if the catalytic metal nano-particles can be introduced into the nanotubes. A primary objective of study of preparation and application of nanotubes is to exploit and implement their use in various areas of industrial applications.

Materials research

Development of tailor made synthesis of nano-porous materials and their use in catalysis in working contact with researchers of European Community and Zeolite Association. Among nanostructured materials a special attention has to be paid to catalysts because of their vast industrial importance. Upon raising the integrated approach of nano-technology and other methods for catalyst preparation, the productivity of catalysis research can be increased resulting in highly selective catalysts for better and cleaner processes, promoting environmental protection, safety and improving by this way the quality of life.

Understanding fundamental processes of corrosion considerably can contribute to the development of real solutions to the problems of engineering associated corrosion inhibition. Use of high-level scientific knowledge of corrosion and corrosion inhibition at nano- and micro-scale provides multi-faced, interactive solutions to different problems.
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 Continuous casting of steels
 High strength, micro alloyed with (mainly) Nb steels for construction
 Steels (DP-TRIP – and MP) with good formability and high strength
 Steel plates for enamelling and the interaction of steel and hydrogen
 Processes of physical metallurgy initiated by laser treatments
Laser technology
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Based on investigations of diode pumped YAG laser equipment, we are deeply interested in wire feed laser welding for sheet and free from metallic part, as well as laser claddings application . We have already two EU5 projects (VELI and IPCIM).

Polymer Composite Research
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 Recycling of polymers: reprocessing of plastic wastes from selective collection (mainly PET) and from industrial production (2K extrusion and injection moulding), technology and product development, surveying, studies
 Welding of plastics by LASER: exploration of affecting parameters (material properties, technological parameters), experiments on application.
 Development of reinforced plastics: for different puropses, using thermoplastic and thermosetting resins, natural fibre, glassfibre, aramid and carbonfibre etc. reinforcement.
Sensors and instrument development
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 On-line wastewater monitoring in industrial and municipal sewerage streams for heavy metal pollutions (Zn, Cd, Cu, Ni, Pb, C+Fe, Mn, Ag, Mg, Ca, Na, K). Recently invented new analytical technique for waters of high organic and suspended solid contents, no special reagents, low energy consumption. Principle is atomic emission spectrometry of atmospheric glow discharge with electrolyte electrode  (ELCAD). In wastewater 0.05 – 0.5 ppm LODs are achieved. Publications, reference prototype instrument and industrial application available. Instrument developments required. 

 On-line adsorbable organic halogen content (AOX) monitor development for waste waters. Principle is a compact sampling-and-ashing process coupled with Ag-microculometer. Task figures:  6/hour measuring rate, 0.1 (g Cl/L LOD. 

Proprietary agreement is required for details.

 Development of halogenid ion monitors of very high sensitivity for industrial clean water systems. Special operation and measuring circuit provides linear calibration for the concentration range of one decade beyond the Nerstian response limit. Standard chloride, bromide and iodide electrodes, no special chemistry. Publication available.

 Development of ammonium monitor of very high selectivity for industrial clean water systems, potable water sources. Principle is a special operation of the standard pNH3 electrode. No special reagents. Can provide over 100 times sensitivity than regular potentiometric method. Task figures:1 ng NH3-N/L LOD,  6/hour measuring rate. 

Proprietary agreement is required for details.

Nanomaterials

The Institute has a common program for the research and development for all-day usage  structural materials with nanosized components.
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The main projects are:

1.  Nanocrystalline  metal and alloy coatings
2.  Mechanical milling, alloying and reaction milling

3. Rapid solidification technique

4. Development of nanocomposites

5. The formation and structure of interfacial thin layers
1.Nanocrystalline  metal and alloy coatings
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 One main research interest is to produce nanocrystalline metal and alloy coatings, as well as foils without porosity by application pulse electrochemical technique. The final goal is to develop a precise process for deposition of pure Ni, Fe layers and Zn-Ni nanostructured coatings. The novel products find utility as corrosion resistant coatings, catalysts for alcohol oxidation in aqueous, solution and as a magnetic materials.

 It is planned to syntetize multilayered magnetic structures with ultrafine alternating magnetic and non-magnetic ( Fe/Cu ) multilayers and prepare nanocrystaline metal oxides using electrochemical methods. 
2. Mechanical milling, alloying and reaction milling

Partner: Dr. Ágnes  Csanády

Phone: 36-1-463-0540
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 The effect of mechanical milling on clay minerals used in polymer nano-composites is studied. Milling can increase the effectiveness of the chemical treatment, further it is able to enhance the effectivity of mixing, i.e. may increase the homogeneity of the composite.

 Nanophase composites synthesized by mechanical alloying of immiscible metals. (Al-Pb, etc.) further reactive milling of metal-oxide mixtures. Applications are planed for surface coatings and consolidated objects.

3. Rapid solidification technique

Partner: Dr. Balázs Verő

Phone: 36-1-463-0537
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 The technology of rapid solidified brazing materials

.

4. Development of nanocomposites

Partner: Dr. Ilona Rácz
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 Modification and application of nanotype mineral fillers (bentonites) to improve thermal stability and mechanical properties; development of antistatic composites containing carbon nanotubes.
5. The formation and structure of interfacial thin layers
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Phone: 36-1-463-0540
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 The development and investigation of thin intermetallic layers at solid-solid interfaces in industrial processes. 
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