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I appreciate your access to “UAC] Technical Reports Vol.8, No.1” . Upon the publication,
I would like to draw your attention to the following.

Recognizing that the impact of human activities on the global environment has exceeded
the self-purification of nature, we have reached a transformation stage of times when the
Paris agreement was adopted at COP21 and SDGs at UN Summit in 2015. And there is a
strong demand for reducing the environmental burden of the entire supply chain in
corporate activities as well. Aluminum generates CO. in the Hole-Elu process of smelting
from its ore (total equation 1/2Al,03 (solid) +3/4C (solid) = Al (liquid) +3/4CO: (gas), 4
G=19.6 J/mol, 1250 KV), due to its chemical properties. The reduction process seems to be
same as iron’s one, which generates CO. in the reduction process of metal oxide.
Furthermore, A4G>0 means that the reaction does not proceed spontaneously and requires
external electric energy to drive the reaction. However, as the specific gravity is small and
the melting point is low , due to the physical properties such as atomic weight (26.98), the
molar volume (10 cm®/mol) and the lattice energy (324 kJ/mol), aluminum is favorable for
reducing the total energy consumption during the product life time and recycling process.
These principles allow us to have the idea that technological developments for promoting
recycle and carbon emission curbing in the smelting process (reactive process with
smaller AG using reductants other than carbon) will create great value and bring an

upheaval to the aluminum industry. We are enthusiastically promoting these technological
developments by participating in the national projects.

Along with environmental issues, digitization lies on the transformation stage. Experts
say that the indispensable thing for the digitization to create values is to have a
philosophy at the top and to re-materialize after abstracting the concrete themes in the
process?. First of all, you consider to develop methods and concepts to solve each issue
concurrently, then build layered structure which piles them between concrete and
abstract. Such layer can make it easier to solve complex problems. Research and
development activities can be considered in the same way. The technologies which are
firmly confirmed based upon fundamental principles allow us to apply them to other
products and fields®. That is to say, clear understanding of the scientific basis on the



technologies developed for a certain purpose allows us to apply them immediately to other
products, purposes and fields with high accuracy and bring innovation. If research can be
expressed as a process which connects generalized trends and laws derived from
individually concrete events to upper concepts and consider penchant and discipline with
more superordinate concepts, development process can be represented a process which
embodies generalized concepts in social values. When researchers can freely go through
the layers up and down where such concrete events, trends laws and superordinate
concept are well-organized, R&D activities will be able to run with dynamism and high
speed. Aiming to realize such process, our R&D Center has begun to beef up our
performance to unprecedented level by digitization.

According to the history, most of new materials commercially implemented in society
was derived from needs, but few from seeds. Since materials have social values only when
they are used in structures with functions, as mentioned above, successful stories have
required to re-embody to materials after abstracting materials’ characteristics from the
concrete needs. Needless to say, material industry must build a close relationship with
customers who look at materials from the viewpoints of social values. On the
transformation stage, we will be more aware of it than ever before. We have promoted, on
the other hand, joint research activities with universities, national research and
development agencies, which enhance “the layer structures as wide-range solutions for
retroacting to principles and abstracting from concrete themes. And some of the results
are published in this volume. We are also continuing “UACJ-AIST Cooperative Research
Laboratory for Aluminum Advanced Technology” in cooperation with the National
Institute of Advanced Industrial Science and Technology (AIST), and “Division of
Upcoming Aluminum Innovation Laboratory” with Hokkaido University respectively.
Thus, we are trying to increase the number of layers of methods and concepts between
principle and social value, namely abstract and concrete, shortening the distance between
them and responding immediately to the transformation stage.

I hope that each article included in this journal will play a key role of the layer between
“the sustainable and prosperous society” and principals to shorten the distance, and that
this journal will fulfill its responsibilities as a media connecting our customers with us,
and will be tools to confront challenging the transformation stage of times, looking forward
to having discussions upon your opinion in the future.
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