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Statoil strategisk partnerskapsavtale - beskrivelse av prosjekter

Title:
Hydrogen storage in metal-carbon nanofiber composites 

Project Manager: Prof. De Chen

Objectives and deliverables: Hydrogen is the cleanest, sustainable and renewable energy carrier. A hydrogen energy system is expected to progressively replace the existing fossil fuels. However, considerable R&D activity of storing hydrogen is needed before the hydrogen economy can be realized. For automobile applications the US Department of Energy (DoE) has set the technological benchmark at 6.5 wt%. Carbon materials seemed to be ideal candidate as hydrogen storage devices. Carbon is one of the very few light materials which are solid at room temperature. In addition, different carbonic structures can be produced with large surface areas, e.g., activated carbon, carbon nanotubes (CNTs), carbon nanofibers (CNFs). Despite all the controversy in reported capacities, there are still new results attracting the interest of energy and car companies. Reliable claims of around 4 wt% storage in single-walled nanotubes (SWNT) have been confirmed. Very recently, more research efforts have been concentrated on the carbon-metal composite materials. It has been found that carbon materials will enhance the hydrogen adsorption capacity of metal hydrides, and vice versa. There is a synergistic effect between carbon and metals in hydrogen adsorption. We believe that the doping of CNTs or CNFs with metal will provide very promising nano-structured composite materials for hydrogen storage to reach the DoE target. Indeed, theoretical calculations have demonstrated that such materials have high adsorption capacity at moderate pressures and temperatures, and should be the new generation of hydrogen storage medium.

In addition, an advanced hydrogen filling station has been established in our laboratory with the help from Statoil. Hydrogen storage capacity can be accurately measured by means of a measurement of both absorption and desorption. The objective of the present work is to do initial research on hydrogen storage measurements in metal-CNF composites in our hydrogen filling station. The results will be presented at an international conference, and  serve as a solid base for further application of the project such as Hydrogen materials.    

Activities: The experimental work will be performed by Dr. Tomas Løften at the Department of Chemical Engineering, NTNU. The metal (Ni, Pd, Pt and Mg) carbon nanofiber composites will be synthesized by a collaboration with other Ph.D students in our group. Differently structured CNFs produced in our lab will be used in this work. Around 10 grams of sample will be used for hydrogen storage measurements. The pressure changes in the sample cell will be recorded in situ, and mass flow during both the adsorption and desorption processes will also be recorded in situ. By this way the capacity of hydrogen storage will be measured.

The pretreatment of the sample will be very crucial for the hydrogen storage. The maximum temperature in our station is about 1000 oC. The effect of pretreating temperature on hydrogen storage will also be studied.                 

 Budget: Two month post doc (Dr. Tomas Løften ) 90 000 Kr

The running cost of the project will be covered by the Nanocarbon at the Department of Chemical Engineering. 

Time schedule: The experiments will be performed as soon as that this application has been confirmed. 

