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Hydrogen .. the clean fuel … from Liquid Organic Hydrides     





  











Hydrogen is expected to be the main fuel for the next generation fuel cells.  Until now, the storage and transportation technology of hydrogen have been: Pressurized Gas Hydrogen; Liquefied Hydrogen; Hydrogen Absorption Metals.  Figure #1 shows a graphical representation of Volumetric vs., Weight density of Hydrogen Storage Media and the target values of DOE and the USA AAA.





Professor Masaru Ichikawa, Catalyst Research Center of Hokkaido University, in June 2001 proposed a series of workshops to develop and materialize a more economical hydrogen storage/transportation system from the use of Liquid Organic Hydrides (LOH).    These materials, such as Decalin, are liquids at ambient condition, are lighter, safer, more economical when compared to other hydrogen storage materials and are easily adaptable to present infrastructure such as gas station.  Since Jun 2001, three other workshops have taken place (See LOH Workshops insert).





For the LOH to absorb / desorb hydrogen, appropriate catalytic reactions are needed. For instance, the saturated hydrocarbon Cyclohexane and Decalin react to Benzene and Naphthalene discharging 3 molecular and 5 molecular hydrogen, and absorb the hydrogen by the reverse reactions, respectively. (See LOH for FC insert by Prof. Ichikawa).  LOH workshops are designed to stimulate scientists to produce catalysts to readily achieve reverse reactions to generate hydrogen quickly and effectively. 45 Japanese companies and many other research organizations attend these workshops.  Exciting solutions to obtain hydrogen from LOH started to emerge only one year after the first Workshop:


1.  Professor Masaru Ichikawa, Catalyst Research Center of Hokkaido University, has developed a reactor that could produce the hydrogen very rapidly by spraying Decalin to Pt catalyst at 250-380 deg C.    Moreover, Professor Ichikawa has started a joint development program with Sekisui Chemical to produce 1-3 kW electric power generator using a spray type high-speed hydrogen production reactor (Figure # 2).  


2.  Professor Y.  Saito, Tokyo University of Science, has also studied the reaction kinetics on the Pt-carbon catalyst.  He reports that the dehydrogenation of decalin takes place effectively on the catalyst surface under the dry –wet condition at the temperature region of boiling/refluxing for decalin.


The LOH technology, once developed, will be used not only by automobiles and stationary type fuel cell battery, but also wireless household electric equipment, personal computer, and information/communication equipment since this technology does not require a reformer.





Figure 1: Weight and Volumetric Density of Hydrogen Storage Media.   Figure 2: Rapid Hydrogen Production Test Plant using Cyclohexane / Decalin for 1-3KW Stationary Fuel Cell Battery.					 
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The Workshops Dedicated to Liquid Organic Hydrides (LOH)  


This document is prepared to give a better understanding of the workshops dedicated to the Liquid Organic Hydrides Utilization for Fuel Cell Battery.


1. The Workshop Plan: 

1) Founding Date: June/1/2001


2) Mission

Professor Masaru Ichikawa of the Hokkaido University originally proposed the mission of this workshop. It was designed to gather, inform, share and prevail the technical information concerning the hydrogen storage/transformation for the fuel cell battery using LOH.  Also, to encourage the research and development work on LOH in Industry and/or public research institutes. 


3) Main Themes and Activities  are concerned with the : 


a) Utilization of LOH for Fuel Cell Battery


b) Energy Storage by using LOH

c) LOH Production Technology by using Natural Gas and Bio Gas

d) Technology Exchange by presentations and news from the members and/or scientists in Industry and research institutes

e) Publication of LOH information

f)  Other activities necessary to achieve the mission


2. Workshop Members 


Chairman: 
Takao Kashiwagi, Professor of Tokyo University of Agriculture and Industry


Vice Chairman:
Masaru Ichikawa, Professor of Catalyst Chemical Center, Hokkaido University


Vice Chairman: Taizo Hasegawa, Director of General R&D Center, Kansai Electric Power Co., 


Representative Secretary: Masahiro Horita, Director of Tsukuba Research Center, Sekisui Chemical 


Vice Representative Secretary: Jyunichi Iriya, New Energy Technology Development, Electric Power Development Company


Advisor: Masaru Hirata, Professor of Shibaura Institute of Technology


Advisor: Yasukazu Saito, Professor of Tokyo University of Science 


Members: 45 (Industry 40, University 5)


Please click on the following icon for the Industry Members and /or organizations:
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3.   Workshops held in fiscal year 2001


1) The 1st workshop was held at Otemachi A Building on 

June/1/2001


Lectures:

 ‘Status and Prospects of Energy, and the Fuel Cell Battery Possibility’ by Professor Kashiwagi


 ‘Status and Prospects of Hydrogen Storage and Supply for Fuel Cell Battery Society’ by Professor Ichikawa


2) The 2nd workshop was held at Tsukuba Research Center of Sekisui Chemical on Aug/31/2001


Lectures:

‘Dehydrogenation Catalyst used for liquid membrane method using LOH’ by Professor Saito.  


Plant Tour : ‘Hydrogen Production Equipment using LOH, Sekisui Chemical’

3) The 3rd workshop was held at JSW, Sapporo, Yuufutsu Gas Field on 

Nov/21-22/2001


Lectures:

‘Conceptual Design of Cyclohexane/Decalin Highway System’ by Mr.Honma, Hokkaido Electric Power and Mr. Okuzawa, Fuji Research Institute.


‘Catalyst/Reactor Development for Hydrogen Storage/Supply Infrastructure by using LOH’ by Mr. Kariya, Hokkaido University.  


Plant Tours:    ‘Direct Methane Reformer’ by NEDO

‘Yuufutsu Gas Field’ by Japan Petroleum Exploration Co., Ltd


4) The 4th workshop was held at Osaka Gas and Kansai Electric Power Company on


March/20/2002


Lectures:

‘Actual Test on Fuel Cell and Hydrogen Energy in the world’ by Mr. Waseda, Mitsubishi Research Institute


‘Prospects for Fuel Cell and Hydrogen Energy Society’ by Professor Kanaya


Plant Tour


‘Hydrogen Production Reactor by using LOH’ by Kansai Electric Power Company


4.  Workshops held in fiscal year 2002

In year 2002, more research activities will be planned. 
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