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Participation in NEDO’s "Green Innovation Fund Project / Fuel Ammonia
Supply Chain Construction Project”
-Development of mass production for a non-precious metal catalyst to be used
in large-scale ammonia plants has begun-

Tsubame BHB Co., Ltd. (Head Office: Chuo-ku, Tokyo; CEO: Masahiro Watanabe; hereinafter,
“Tsubame BHB”) and Tokyo Institute of Technology (Headquarters: Meguro-ku, Tokyo; President
Kazuya Masu, hereinafter referred to as "Tokyo Tech”) have been selected as subcontractors for
the “Research and Development of Non-Precious Metal Catalysts,” which plays an important role
in the “Development and Demonstration of New Catalysts” project (hereinafter referred to as “this
project”) with an assumed project period of FY2021 to FY2030 in response to the “Green Innovation
Fund Project / Fuel Ammonia Supply Chain Construction” publicly solicited by the New Energy and
Industrial Technology Development Organization (NEDO). The Chiyoda Corporation is taking the
lead on this project, which is being implemented together with the JERA Co., Inc. and Tokyo Electric
Power Company Holdings, Inc. for determining subcontractors.

Hosono Laboratory and Kitano Laboratory of Tokyo Tech, further research on ammonia synthesis
catalysts is underway based on the concept of an electride that has been developed and
demonstrated in collaboration with Tsubame BHB in order to promote the development of non-
precious metal catalysts through this project. Tsubame BHB has been industrializing catalysts since
its establishment in 2017, and is promoting the industrialization of non-precious metal catalysts
using its know-how with catalysts industrialization including examination of manufacturing methods
and pilot plants demonstrations.

Tsubame BHB and Tokyo Teche will work together to further promote research and development
of non-precious metal catalysts based on this contract with the goal of developing catalysts for

efficiently producing ammonia at large-scale ammonia production plants.

B Background of the launch of this project
1. Need for a low-cost process superior to the Haber-Bosch process (“HB process”)

Currently, ammonia is produced mainly by using the HB process which was developed more than

100 years ago. The HB process is an extremely outstanding production technology capable of



synthesizing ammonia from only nitrogen in the air and hydrogen N°te 1) obtained from substances
such as natural gas. This method is widely used throughout the world. However, the HB process
requires high temperatures (400 to 500°C) and high pressure (10 to 30 MPa) for reactions, and is
produced at plants requiring high energy load. A catalyst that can synthesize ammonia with high
efficiency at low temperature and low pressure and that can be commercialized was needed to
address these issues. Tsubame BHB has already achieved mass-production of an electride catalyst
that was jointly developed with Tokyo Tech for small-scale ammonia production plants. However,
the current catalyst is not suitable for large-scale processes since precious metal ruthenium is used.
Tokyo Tech has already created various new catalysts that do not use precious metals Note 2),
Therefore, the goal of this project is to industrialize non-precious metal catalysts that can be applied

to large-scale processes.
2. Need for construction of an ammonia chain for fuel applications

The Japanese Government announced the need to promote decarbonized fuels and the
decarbonization of electric power in order to realize a carbon neutral society by 2050, and ammonia
is one candidate for a decarbonized fuel. Currently, ammonia is used as a fertilizer and an industrial
raw material. Since it does not emit carbon dioxide during combustion, it is being looked to as a
zero-emission fuel for power generation and ships. However, if the demand for ammonia fuel
applications expands, it is believed that current world ammonia production will not be sufficient. In
addition, to replace fossil fuels, the costs for ammonia production and procurement must be
reduced. The current ammonia production technology is owned by overseas licensors. Since it is
desired to use it for energy in the future, it would be best for companies in Japan not to depend on
overseas licensors to develop manufacturing technology. This would help reduce ammonia
production costs. Tsubame BHB is working to help promote this project by utilizing its know-how
related to evaluation, demonstration, and mass production of ammonia synthesis catalysts that it
has cultivated since its establishment.

B Adoption by the Green Innovation Fund (NEDO Press Release)
https://www.nedo.go.jp/news/press/AA5 _101502.html (in Japanese)

Note 1) The most abundant element in the universe. In recent years, the technology has attracted
attention as for use in generating clean energy such as fuel for fuel cell vehicles.

Note 2) New catalyst announced by the Materials Research Center for Element Strategy of Tokyo Tech in
July 2020.
(A catalyst based on Ni that was thought to have poor activity was published in Nature magazine)
https://www.titech.ac.jp/news/2020/047460
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About Tsubame BHB Co., Ltd.
Address : 1-12-22 Tsukiji, Chuo-ku, Tokyo
R&D Base : 4259 Nagatsuta-cho, Midori-ku, Yokohama City, Kanagawa

Tokyo Institute of Technology, Suzukakedai Campus
Kawasaki Branch : 1-1 Suzuki-cho, Kawasaki-ku, Kawasaki City, Kanagawa
Kawasaki Plant of Ajinomoto Co., Inc.

Representative Director CEO : Masahiro Watanabe

Established : April 5, 2017
Start of Operations : April 25, 2017
Business Activities : R&D and manufacturing involving on-site ammonia production

systems and catalysts

About Tokyo Institute of Technology

Tokyo Tech stands at the forefront of research and higher education as the leading
university for science and technology in Japan. Tokyo Tech researchers excel in
fields ranging from materials science to biology, computer science, and physics.
Founded in 1881, Tokyo Tech hosts over 10,000 undergraduate and graduate
students per year, who develop into scientific leaders and some of the most sought-
after engineers in industry. Embodying the Japanese philosophy of “monotsukuri,”
meaning “technical ingenuity and innovation,” the Tokyo Tech community strives to
contribute to society through high-impact research. https://www.titech.ac.jp/english/
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