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■  Promoting Innovation by Establishing a Center for Industry-Academia-Government 
Collaboration

V O I C E

Let’s Use Our Partnership to Create Innovation for 
Transforming Society

Ever since its founding in 1907, Tohoku University has followed the three tenets of 
Research First, Open Doors, and Practice-Oriented Research and Education. Its 
research endeavors to date have produced countless important results, including 
perpendicular magnetic recording and flash memory, supporting the “data century.” 
We at Tohoku University believe that industry is the school of learning: in other 
words, learning is forged in society, giving birth to results that transform society, in 
the process of which learning itself is deepened. Through our latest partnership with 
your company, Tohoku University is committed to working together with you to create 
innovation that will support and transform society.

Yoshinori Yajima
Executive Vice President for 
Industry-University Collaboration
Tohoku University

Revolutionary breakthroughs are hard to achieve by 
the strength of one company alone. They require the 
concerted efforts of a broad range of players throughout 
the world, including academia and start-ups.
 In June 2018, the Company invested in Material 
Concept, Inc., a Tohoku University spin-off, and began 
supporting an R&D and manufacturing project by that 
firm to commercialize copper paste. Then in fiscal 2019, 
a joint research course was established for undertaking 
development of next-generation interconnect materials 
technology.
 To accelerate this initiative, the Company is planning to 
donate a new research building with the aim of establishing 
a “knowledge center” in this field together with Tohoku 
University. It hopes to complete construction of this 
research building by the summer of 2020.

■ Returning Outstanding Research Results to Society to Achieve the SDGs

There are limits to how much one company alone can 
contribute to the SDGs and other global issues facing 
society. It is therefore important for the Company to work 
together with other companies and academic institutions 
around the world, including start-ups, through this 
organizational collaboration and cooperation agreement. 
It is equally crucial to return the research results thus 
obtained to society, leading not only to development and 
stable supply of materials but also to human resources 
development.
 The Group will continue pursuing open innovation 
with outside organizations, contributing to realization 
of a sustainable society in a wide range of areas, from 
nonferrous metal resources development to recycling.

Initiatives Based on a Collaboration 
Agreement with Tohoku University
In September 2018, JX Nippon Mining & Metals concluded an organizational collaboration and cooperation agreement with 
Tohoku University. By strengthening ties with Tohoku University, which aims to foster new open innovation under its policy of 
Practice-Oriented Research and Education, the goal is to contribute to the development of society as a whole through R&D and 
human resources development.

■ Developing Materials in Support of Society 5.0

While it has often been said that steel is the national 
industry, copper has also been recognized as 
fundamental to human culture. Used in electrical wires 
and communication lines, copper is indeed a material 
indispensable to modern living. The transfer of electricity 
is essential to the information communications underlying 
this culture. In smartphones and personal computers, for 
example, copper and other fine wiring materials play an 
increasingly important role.
 As electronic devices have become smaller and 
integrated circuits undergo ever more miniaturization, 
however, the transfer of electricity becomes more difficult. 
Advanced functional materials are essential for achieving 
the dramatic increase in information processing capacity 
our era demands. For the modern society aiming for 
Society 5.0,*1 given the crucial importance of R&D leading 
to solutions, our Group has high expectations for open 
innovation through industry-academia collaboration.
*1  Society 5.0: A supersmart society made possible by the latest technologies 

including IoT and AI, which will be amalgamated into every industry, as well as public 
life, to create innovations. The aim is to solve the problems faced by society in 
ways suitable to the needs of each individual. Society 5.0 represents the fifth stage 
of human society’s evolution, following upon the hunting society, farming society, 
industrial society, and information society.
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Artist’s rendition of completed research building

Note:  The illustration shows the building as currently envisaged. It is subject to change 
as planning proceeds.

Promoting exchanges with Tohoku University researchers

Signing ceremony for collaboration agreement

Special Feature

Using Nonferrous Metal 
Resources Effectively

Nonferrous metals such as copper are resources essential to the abundant life enjoyed 
by modern society, yet their reserves are finite. The JX Nippon Mining & Metals Group 
continues to pursue technical rationality and efficiency and to make improvements in 
product quality and properties, while promoting recycling aimed at zero emissions. 
In such ways, we are working to ensure that nonferrous metal resources are used 
effectively and provide greater convenience. We have also formed a Technology 
Council as an advisory body to the president, which discusses future possibilities for 
technology overall from the standpoint of business administration.

CSR　For Protecting the Environment
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Development of Recycling Technologies

Lithium-ion batteries, used in smartphones, automobiles, 
and many other kinds of devices, have become 
indispensable to our daily lives. Lithium-ion batteries are 
made using nickel, cobalt, manganese, lithium, and other 
metals, often called “rare metals” because of their relative 
scarcity on Earth. These metals are also technologically 
difficult to separate as single metals, and costly to recover.
 JX Nippon Mining & Metals was ahead of other 
companies in launching a commercial feasibility trial of 

lithium-ion battery recycling technology in 2010 at our 
Tsuruga Plant. Today we have achieved operation using 
recycled materials only, mostly end-of-life lithium-ion 
batteries. Some 600 tons of end-of-life lithium-ion batteries, 
collected from smartphones and personal computers, are 
processed annually, recovering at least 100 tons of cobalt. 
In addition, we have succeeded in recovering lithium, for 
which recovery was believed particularly difficult, in the 
form of lithium carbonate.

■ Looking Ahead 

In response to heightening environmental awareness 
worldwide in recent years, the shift from vehicles powered 
by internal combustion engines to electric cars and other 
eco-friendly vehicles is accelerating. The batteries used in 
these vehicles are lithium-ion batteries. As a result, demand 
for the rare metals that are their raw materials is expanding. 
One problem with rare metals is the uneven geographic 
distribution of their deposits. For resource-poor Japan, 
obtaining these rare metals and recycling them in society is 
a major issue.
 To this end, the Company has been steadily progressing 
toward realization of closed-loop recycling. As a key step 
in achieving this goal, we have largely established the basic 
technology for extraction of nickel sulfate and cobalt sulfate 
of a quality that will enable the raw materials extracted 
from lithium-ion batteries to be used again as lithium-ion 
battery materials. To conduct tests of their stable mass 
production, verification equipment is currently being built 
in Hitachi City, Ibaraki Prefecture, and is expected to go 
into operation in fall 2019. Today we are conducting joint 

studies with businesses in and outside Japan related to 
eco-friendly vehicles, and moving ahead with preparations 
for an era in which large volumes of end-of-life batteries are 
discarded, so that we can contribute toward a sustainable 
society using our advanced recycling technologies.
 JX Nippon 
Mining & Metals 
will contribute 
to resource 
conservation and to 
the realization of a 
recycling-oriented 
society by carrying 
out Group-wide 
development across 
divisions, aimed at 
further advancing 
our technology for 
lithium-ion battery 
recycling.

Tsuruga Plant

Sulfate for batteries, recovered at Hitachi Works

To recover rare metals such as cobalt, nickel, and lithium, end-of-life lithium-ion batteries are incinerated (roasted) and the battery electrolyte and other organic 
matter are removed, destroying the functioning as batteries. Next, crushing and separation are performed, and “battery powder” containing rare metals in 
concentrated form is extracted. The powder is dissolved in acid, resulting in a solution containing the rare metals. Technology called solvent extraction is then 
used to separate and recover the target metals. Solvent extraction is a separation and recovery technique in which a solution and oil (organic solution) are mixed 
together, and metal ions in the solution are transferred from the solution into the oil. By using different types of oils and adjusting the pH of the solution, it is 
possible to transfer only the desired metal from the solution to the oil.
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Process of Lithium-Ion Battery Recycling
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 During the five-year period of Phase 1 activities, starting 
in January 2012, symposiums, workshops, and other 
opportunities for learning about nonferrous metals were 
held nine times, attended by a total of 1,600 persons from 
industry, government, and academia. Phase 2, starting in 
January 2017, continues the Phase 1 initiatives while also 
emphasizing public relations to highlight the importance 
and future potential of the nonferrous metals field to the 
general public. Central to this appeal are young people of 
high school age and below, as we seek to secure human 
resources who will lead the next generation.

Initiatives of the Endowed Research Unit for Nonferrous Metal Resource Recovery Engineering (JX Metals Endowed Unit)

In recent years, the number of researchers and engineers 
in Japan working in fields related to smelting, refining, and 
recycling nonferrous metals has been continually decreasing. 
In response to this situation, JX Nippon Mining & Metals, 
in collaboration with the Institute of Industrial Science, the 
University of Tokyo, launched the Endowed Research Unit 
for Nonferrous Metal Resource Recovery Engineering (JX 
Metals Endowed Unit). The purpose of this organization is to 
develop new environmentally friendly recycling technologies 
for base metals and rare metals while also developing the 
human resources responsible for the work in this field.

■ Examples of Activities in Fiscal 2018 

　Members 　Supporting Members

Toru H. Okabe, Project Professor
Vice President, the University of Tokyo; and
Director and Professor, Integrated Research Center 
for Sustainable Energy and Materials, Institute of 
Industrial Science, the University of Tokyo

Principal research theme
Development of efficient recycling technologies for rare metals

Masafumi Maeda, Emeritus Professor 
President, Kyoto University of Advanced Science

Shuji Owada, Visiting Professor
Professor, Faculty of Science and Engineering, Waseda University

Principal research theme
Intelligent separation of artificial (waste material) resources

Katsunori Yamaguchi, Visiting Professor
Professor, Faculty of Science and Engineering, Waseda University; and 
Emeritus Professor, Iwate University

Principal research theme
Technology for recovery of rare metals in nonferrous metal smelting and 
refining processes

Atsushi Shibayama, Visiting Professor
Professor, Graduate School of International Resource Sciences, Akita 
University

Principal research theme
Development of advanced mineral processing technology and recycling 
processes

Takashi Nakamura, Project Professor
Professor Emeritus, Tohoku University; and
Director, Fukuoka Research Commercialization Center 
for Recycling Systems

Principal research theme
Development of metal recycling systems

Chiharu Tokoro, Project Professor
Professor, Faculty of Science and Engineering, Waseda 
University

Principal research theme
Development of advanced resource separation and 
concentration technology

Second-year students from Tokyo’s Musashino Daisan 
Junior High School spent three days experiencing research 
work at the Okabe Lab in the Institute of Industrial Science, 
the University of Tokyo, with the cooperation of Professor 
Nakamura and Associate Professor Yagi. Besides learning 
about the importance of nonferrous metals, the students 
toured the facilities and engaged actively by exchanging 
questions and ideas about conducting experiments.

At this event, an experimental science classroom for 
elementary and middle school children, a joint exhibit 
was made by the laboratory of Professor Tokoro and 
the JX Metals Endowed Unit, and an experiment was 
conducted involving nickel plating of wire mesh made of 
copper. The participating students folded wire mesh into 
whatever shapes they wanted, like origami. Then, in the 
plating process, they chose materials for the electrodes 
themselves, in 
an enjoyable 
experiment 
offering a chance 
to think about the 
conductivity of 
substances.

Experience of nonferrous metals research for 
middle schoolers (June 2018)

Exhibit at Waseda University Faculty of Science 
and Engineering “UniLab” (August 2018)

Activities for Developing the Next Generation of Human Resources Activities for Developing the Next Generation of Human Resources

Experiment using rare metals Students engaged in plating experiment
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At the two-day Open House, the Company and the JX 
Metals Endowed Unit, collaborating with the Office for the 
Next Generation (ONG) in the Institute of Industrial Science 
of the University of Tokyo, presented an experiential booth 
and science classroom. In the booth, practical experiments 
for elementary, middle, and high school students were 
conducted to provide an easy-to-understand explanation 
of the properties of copper, such as its high thermal 
conductivity and effectiveness for electromagnetic-wave 
shielding. In the science classroom, experiments for middle 
school students taught about hydro-metallurgical refining 
of copper, and students directly observed the solvent 
extraction and electrowinning (SX-EW) process actually 
used in refining.

At this symposium, organized by the JX Metals Endowed 
Unit, nine lecturers from industry, academia, and 
government were invited to give presentations. With 
more than 200 persons attending, lively discussions took 
place not only about technology for recycling of electronic 
scrap, or e-scrap, but also on such issues as social 
systems, government policy measures, laws, business, and 
international standards, as well as their future outlook.

Professor Okabe cooperated with and appears in video 
learning materials for high school students, produced by 
the ONG. The visual presentation, introducing copper and 
titanium smelting and refining as well as rare metals, was 
prepared based on the ONG-sponsored special lecture at 
Saitama Prefectural Urawa Girls’ Upper Secondary School 
in September 2018. It can be viewed by the public on the 
internet.

This symposium was held jointly by the JX Metals Endowed 
Unit, the Integrated Research Center for Sustainable 
Energy and Materials, and the Rare Metals Workshop. It 
was the sixth time it had been held. Around 270 attendees 
gathered, from industry, government, and academia, for a 
total of eight presentations on such topics as the present 
state of and outlook for precious metal refining and 
recycling. Following the presentations, poster sessions took 
place, also offering a chance for people from the precious 
metal and nonferrous metal industries to build their network 
with others from industry, government, and academia.

Participation in the University of Tokyo’s Komaba 
Research Campus Open House 2018 (June 2018)

E-scrap Symposium 2018
(November 2018)

Distribution of video learning material, Future 
Materials: Titanium and Rare Metals (January 2019)

Special joint symposium “Frontier of Extraction 
and Recycling Technology for Precious Metals” 
(January 2019)

Symposium Symposium

Students enjoyed a thermal conduction experiment in the booth

Symposium venue

Professor Okabe introduces titanium ore

Poster sessions

■ Awarded Prizes for Science and Technology (Public Understanding Promotion Category) by 
   the Minister of Education, Culture, Sports, Science and Technology 

CSR　For Protecting the Environment
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Activities for Developing the Next Generation of Human Resources Activities for Developing the Next Generation of Human Resources

Japan’s Ministry of Education, Culture, Sports, Science 
and Technology each year presents the Commendation 
for Science and Technology by the Minister of Education, 
Culture, Sports, Science and Technology. As part of this 
program, Prizes for Science and Technology are awarded 
to organizations and individuals making significant 
contributions in development, research, promotion of 
public understanding, and other areas. In April 2019, awards 
in the Public Understanding Promotion Category for fiscal 
2019 were given to Professor Toru H. Okabe, Professor 
Takashi Nakamura, Professor Chiharu Tokoro, and former 
Professor Masafumi Maeda of the JX Metals Endowed 
Unit, as well as Shigeru Oi, former President (now Executive 
Chairman) of JX Nippon Mining & Metals.
 These awards are in recognition of their efforts to 
educate the next generation that will continue the work 
in the nonferrous metal resources field, including public 
awareness activities of various kinds, aimed especially at 
students up to high school level, as well as their parents, to 
convey the importance of this field and its future potential.
 To enable effective use of nonferrous metal resources 
well into the future, those resources will need to be 
recycled repeatedly while protecting the environment. It 
is also necessary to further advance smelting and refining 
technology, which is  indispensable to recycling, and to 

build new environmentally friendly systems. To this end, 
the appeal of the nonferrous metal resources field must be 
promoted to the general public, and occasions must be 
provided for information exchanges.
 The JX Metals Endowed Unit will continue to engage in 
promoting understanding of nonferrous metal resources, 
for the purpose of educating future young human 
resources and specialists.
Note:  Masafumi Maeda, who served as Project Professor from Phase 1, stepped down 

as of March 31, 2018, having reached retirement age.

Awards ceremony


