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A zero emission society is where CO₂ and other greenhouse gases (GHGs) 

that have significant adverse effects on the global environment are not emitted. 

Despite having a long way to go, we strongly believe that such a zero emission society is achievable. 

To bring about this transition to a zero emission society, a research center has been established here 

in Japan to gather people around the world and to conduct research and development. 

Let's build a vision for the future together.

2050

Global Zero Emission Research Center conducts environmental foundation research to create innovation that 
is essential for reducing CO₂ emission in line with Japan's Environment Innovation Strategy.
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Research Promotion Division of Zero Emission
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What does a zero emission 
society look like?

Purpose



Quantitative economic evaluation and simulations using AI 
play an important role here. I encourage research teams in 
GZR to collaborate and share information with each other. I 
also hope that these efforts for information sharing will be 
extended across the country and abroad. This will lead to 
co-creation rather than competition. 
  GZR also serves as the secretariat of Research and 
Development 20 for Clean Energy Technologies (RD20), an 
international conference of leaders from the national 
research institutes of G20 member countries. I hope Japan 
will take leadership in providing proposals at international 
settings on technologies and materials that are welcomed 
by society and readily applicable to social systems.

  It is only in the last 10 years or so that expressions such as 
"sustainable" and "carbon neutrality" have gained popularity 
among many people. Considering the Digital Revolution of 
1995, which broke out suddenly after 15 years of 
preparation, I expect the next upsurge of technological 
revolution to happen in around 2025, that is, five years from 
now. It is important that we do not miss the boat.

  With a history of nearly 140 years, AIST has accumulated a 
wealth of experience in geology and other fields. I believe 
GZR will build a new foundation with Japan as a technological 
powerhouse by combining its historical background with 
current technology to create numerous innovations. Today, 
people in research institutes and other companies are facing 
an excellent opportunity to get involved in carbon neutral 
technology. Let's work together to develop technologies that 
will bring about a breakthrough to change the world.

  Unprecedented public attention has been given to global 
environmental issues in the year after the establishment of 
GZR. Following Japanese prime minister SUGA Yoshihide's 
declaration to go carbon neutral by 2050 during his 
general-policy speech in October 2020, the government also 
set a challenging milestone in April 2021 of reducing GHGs by 
46% by 2030.
  To achieve the 2030 goal, ongoing research related to 
carbon neutrality at AIST must flourish further. In addition, 

initiatives with a long-range focus are also required to meet 
the 2050 goal. Such initiatives can be found in the fields 
of renewable energy and fuel development involving 
photovoltaics and other technologies.

  One of the fundamental issues of renewable energy in 
Japan is the stable supply of CO₂-free electricity. This 
decarbonized electricity needs to be more reliable with a 
low cost.

  To achieve the 2050 goal, innovation at an even greater 
level is also encouraged in the technological development 
of CO₂-free hydrogen, ammonia and synthetic fuel.
  I believe that the key to success in this area of development 
can be found in the field of "classical" chemistry, such as the 
electrolysis of water, or methane generation from CO₂. Japan 
has long been engaged in this field, and this is where the 
strengths of our researchers truly shine. While the practical 
application of technology cannot be carried out overnight, 
GZR serves as a center to disseminate reliable technology 
that can drive innovation and be utilized in society. 

  Carbon neutrality cannot be accomplished by a single 
technology. We need to integrate technologies and share 
knowledge. I would like our researchers in the current 10 
research teams to work on integrating technologies together 
as well as digging deep into individual technologies. 
  Broadly speaking, the research at GZR can be divided into 
three. The first concerns upstream technologies that ensure 
CO₂-free electricity. These technologies include perovskite 
photovoltaics and thermoelectric power generation utilizing 
geothermal heat sources or unused heat in urban areas. 
  Following CO₂-free electricity to be generated safely in 
geographically suitable locations, the next step at the 
midstream involves the transportation and storage of this 
energy, meaning CO₂-free fuel and CO₂ recycling. The key in 
this area of research has to do with "classical" chemistry 
mentioned above. Our research teams have been working on 
hydrogen production through water electrolysis and methane 
production from CO₂ with satisfactory results.
  Meanwhile, carbon neutrality is a concept that is directly 
linked to the social system. For a certain technology to be 
used for tackling issues in society, it is necessary to 
accurately evaluate the effects of that technology and 
thoroughly examine whether it conforms to the social system. 
This is the third area in the downstream of our research, and 
it deals with social system design and assessment methods. 
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Carbon Neutrality through the 
Integration of Technologies
Global Zero Emission Research Center (GZR) was founded in January 2020, 

and its research center was completed in AIST Tsukuba West in March 2021. 

With the situation moving forward at an encouraging pace, what future society does 

YOSHINO Akira, PhD, Director of GZR, envision? What does the center aim for?

YOSHINO Akira, PhD
Director, Global Zero Emission Research Center

After studying petrochemistry at Kyoto University, he 
began working at the Asahi Kasei chemical company in 
1972. He holds positions as an honorary fellow at Asahi 
Kasei, a fellow at National Institute of Advanced Industrial 
Science and Technology (AIST), president of the Lithium 
Ion Battery Technology and Evaluation Center (LIBTEC), 
lifetime distinguished professor at Meijo University, and 
distinguished professor at Kyushu University. He won the 
2019 Novel Prize for Chemistry for his work in developing 
lithium-ion batteries.

GZR Research Center, AIST Tsukuba West

Interviewed in May 2021 (translated from Japanese)

The Role of GZR in Japan

Making GZR Open to Innovations

From Competition to Co-creation

Future Trends for 2025

Carbon Neutrality as an Opportunity
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CO₂-free fuel and CO₂ recyclingFundamentals of  Ionic Devices 
Research Team P11

Environmental and Social Impact 
Assessment Team P17

Resource Circulation Technology 
Research Team P16

Artificial Photosynthesis 
Research Team P12

Hydrogen Production and 
Storage Team P13

Smart CO₂ Utilization 
Research Team P15

Carbon-based Energy Carrier 
Research Team P14

CO₂-free electricity

Social system design and assessment 
methods for a zero emission society

Multijunction PV Team
P09

Organic-inorganic 
Hybrid PV Team P08

Thermoelectrics and Thermal 
Management Team P10

2

10 Research Teams to Realize 
a Zero Emission Society

GZR pursues the research and development of technologies that are required for a zero emission society.

Each of our 10 research teams is working on technology development in CO₂-free electricity, 

CO₂-free fuel and CO₂ recycling, or is doing research on social system design 

and assessment methods for a zero emission society in which resource recycling and environmental 

and social assessment are addressed.
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New Horizons for Solar Power with 
Next-gen Perovskite Solar Cell PVs
To drive a shift toward the installation of PV systems and renewable energy being 
used as a primary option, we enable efficient electricity production using solar energy 
that can be leveraged in many urban locations.

Developing Ultra-High-Efficiency 
Solar Cells to Maximize Power Generation 
within a Limited Area
Multijunction SCs are conventionally used in a limited range of areas such as artificial satellites. 
We develop fabrication technologies to reduce the cost of these devices, as well as 
to reduce the weight and increase the power generation capacity of existing Si SCs.

R&D in low-cost fabrication techniques for ultra-high efficiency III-V semiconductor SCs (hydride vapor phase epitaxy)
Work to realize low-cost bonding technology (smart stack) for various SCs
R&D in innovative passivating contacts for Si SCs
Development of Si nanocrystal-perovskite hybrid SCs
R&D for higher performance of Si SCs for building integrated photovoltaics 

I first developed an interest in solar energy when I was at high school. I was fascinated to learn that 
photosynthesis occurs in the plants that grow all around us, but with a conversion efficiency of just 3%. 
I then considered that humans should use this abundant energy source more effectively. Solar power 
generation is a highly flexible approach for power generation with renewable energy, in terms of the 
range of locations where devices can be installed. I hope we can contribute to the realization of a system 
for the local production and consumption of energy.

Realizing PV-powered vehicles that drive using only electricity generated from on-vehicle 
solar panels, with no need for charging from the existing electric power system.

■Creation of processes and materials to enhance durability and efficiency
■Work for realizing fabrication technology with a low temperature process (below 150 ℃)
■Development of new mass production technologies to produce lightweight PVs

Transparent conductive electrodeTransparent conductive electrode

Perovskite crystalPerovskite crystal

Post treatment of the perovskite layer with MAI solutionPost treatment of the perovskite layer with MAI solution

CH3NH3+CH3NH3+

Pb2+Pb2+

I -I -

Hole transporting layerHole transporting layer

Perovskite layer

Thin gold electrodeThin gold electrode

Thin gold electrodeThin gold electrode

Methyl-ammonium iodide (MAI) solution

MAIMAI

Semitransparent perovskite PVSemitransparent perovskite PV

Low-cost III-V SCs fabricated using hydride vapor
phase epitaxy (HVPE) and smart stack technology

Development of InGaP/GaAs//CIGS 3-junction 
SCs using smart stacking
Demonstrated high efficiency SCs using CIGS 
bottom cells

InGaP/GaAs 2-junction SCs grown through HVPE
26.9% * World's highest for HVPE
Demonstrated high efficiency and low cost

Development of ultra-thin a-Si:H/c-Si 
hetero-junction SCs (50 μm thickness)
Voc:0.75 V *World's highest level

Growth of AlAs using HVPE
Successful ELO of the GaAs film
Expensive GaAs substrates can be reused 
with HVPE

World's first

35% efficiency, ¥200/watt

Efficiency boost: 
21.8%     26.9% 
by introducing the AlInGaP 
passivation layer 

ELO-GaAs film

(Source: Toyota Motor website）
GaAs film

AlAs etching layer

GaAs sub.

Multijunction SCs featuring multiple combined cells are extremely efficient, but they 
have not been widely adopted due to restrictive manufacturing costs. Our HVPE and 
smart stack technologies realize the low-cost manufacturing of multijunction SCs at an 
unprecedented level worldwide. We will further refine these technologies and bring them 
to practical implementations.

GaAs//CIGS 3J SC: 28.1%

GaAs//HIT Si 3J SC: 27.4%

Pd + 
Adhesives

CIGS cell

GaAs cell

InGaP cell

*Word's highest efficiency

Multijunction PV
Team

Research overview

Research overview

Organic-inorganic
Hybrid PV Team

Material and process development for innovative ultra-light weight and high efficiency PVs using perovskite solar cells 
Development of low-production-energy fabrication technology to reduce CO₂ emissions 
Branching out in applications for perovskite and organic PV

We will develop an ultra-lightweight panel that offers equivalent power generation 
capacity to Si PVs, thereby realizing PV devices that can be installed on factory 
complexes and other buildings with weaker structures.

Electron transporting layerElectron transporting layer

Research themesResearch themes

Concept for social contributions 
and implementation Concept for social contributions 

and implementation

MURAKAMI Takurou N., PhDResearch team leader SUGAYA Takeyoshi, PhDResearch team leader

SCs: Solar Cells



Development of highly efficient energy 
conversion technology, focusing on solid 
oxide electrolysis cells (SOEC)

Highly efficient conversion of CO₂, water and renewable energy into chemicals
■Achieving high performance and functionality in SOECs
■Development of catalyst activation control technology

Engineering technology for
material surfaces and interfaces

High-performance materials design and 
fabrication technology development
■Nanostructure control
■ Interface structure control
■PLD, ALD
■Liquid-phase growth
■ Interface bonding
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Power Generation from Waste Heat
Thermal Management
We develop thermoelectric materials and thermoelectric energy conversion 
technologies that convert waste heat directly into useful electricity, 
thereby promoting efficient energy use.

Fundamentals of
Ionic Devices

Research Team

Clarifying the Transport Behavior of Ions 
and Electrons for Electrochemical Innovation

Our team is called the FINDER Team (Fundamentals of Ionic Devices Research Team). Our 
expertise is in clarifying the behavior of ions and electrons through electron microscopy and 
related technologies. We have cordial relationships with other research teams going back even 
before GZR's establishment, through the accommodation of equipment. Going forward, we will 
work to make the inspiring image of the zero emission society on the cover of this brochure into 
a reality through ongoing collaboration across the whole of the organization.

We engage in nanoscale level observations to identify the causes of degradation 
in storage batteries, fuel cells, electrolyzers, and other ionic devices that are 
vital for a zero emission society.

Technologies for optimal heat control still have a way to go compared to electricity. This area is 
promising from both academic and engineering perspectives. Thermal energy often goes to waste 
and is released to the environment unused. We are one of the few research teams in the world 
conducting a wide range of research on thermoelectric energy conversion technologies to 
produce electricity from this “Mottainai” unused heat. By fully utilizing heat, we will help promote 
the efficient use of energy.

Achieving high performance in thermoelectric materials and modules, and developing these with earth-abundant and
low-toxicity elements 
Improving the durability of thermoelectric modules, and developing high-accuracy evaluation methods 
Realizing smart thermal management using thermoelectric conversion technologies
(thermoelectric power generation and Peltier cooling)

Promoting energy conservation and GHG reduction by producing electric power from 
a variety of heat sources, such as industrial waste heat and body heat.

Feedback to materials
design/development

Model interfaces of
high-performance

materials

Identification of the mechanisms
governing physical properties

in electrochemical devices
using cutting-edge analysis and
analytical research technologies

Advanced materials measurement
and evaluation technologies

Operando measurement technology
■Synchrotron XAS
■Raman, FT-IR
High-precision analysis and analytical 
research technologies
■SIMS
■SEM
■TEM

Transition metal 
3d orbital

Hybrid
orbital

O2p orbital

■Achieving high efficiency in thermoelectric
　materials through simultaneous control of 
　heat and electrical transport
■Developing new thermoelectric materials 
　made from elements with low resource
　constraints (sulfur, magnesium, etc.)

■Developing electrode fabrication technology 
　 for improving the thermal and electrical 
　contacts between interfaces
■ Investigating the degradation behavior of 
　 thermoelectric modules to achieve highly 
　 reliable power generation
■Developing systems by integrating related heat 
　 technologies (heat transfer, heat radiation, etc.)

Realizing energy conservation and efficient thermal 
management by utilizing waste heat, which accounts 
for as much as 60% of primary energy

■Developing evaluation methods that 
　promote market growth
■Developing a reference module for 
　 thermoelectric conversion testing
■Refining evaluation methods by establishing 
　an international mutual evaluation system

Advanced evaluation methods3Development of modules
and power generation testing2Development of cutting-edge 

materials1

Electronic band
structure engineering Interlaboratory testing

Domestic
and overseas 

research
institutes

AIST

Nanostructuring

Preventing heat flow

Nanostructure

Small impact 
on electrical 
transport 

Preventing heat flow

Nanostructure

Small impact 
on electrical 
transport 

Optimization of the element assembly

Diffusion barrier

Thermoelectric material

Electrode

Joining layer

Bridging the technological valley of death
for social implementation

We aim to commercialize thermoelectric
conversion technologies through a wide range of

collaborative efforts with companies in Japan.
Example : Supporting the establishment of Mottainai 
                 Energy Co., Ltd. (AIST venture company)

Heat

Electricity

Nanolayers
film electrodes

Conduction band

Valence band

Thermoelectrics
and Thermal

Management Team

Creation of technology for highly efficient conversion of CO₂, water, and renewable energy into chemical substances
Development of materials, safety tests, and operation methods based on analysis of electronic states, to realize safe, 
reliable, and high-performance power storage technology

Working to realize highly efficient and durable electrochemical devices.

Research overview

Research overview

Development of safe, reliable, 
and high-performance 
power storage technology

Analysis of electronic states      Development of scientific theory
     Design guidelines for innovative materials      Innovative materials synthesis
■Control of constituent elements, crystal structure, stable hybrid orbital interface and crystal axis
■Development of safety test methods/operation methods

Concept for social contributions 
and implementation

Concept for social contributions 
and implementation

Research themesResearch themes

OHTA Michihiro, PhDResearch team leader KISHIMOTO Haruo, PhDResearch team leader
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Learning from Plants to Create 
Energy for Humans
We research methods for producing chemicals in a highly economically rational way, 
to spread artificial photosynthesis technologies 
for converting solar energy into chemical energy.

Artificial Photosynthesis
Research Team

Hydrogen Production
and Storage Team

Eliminating Barriers toward a Hydrogen 
Society through Collaboration and Fusion
We develop technologies for producing, storing and using hydrogen 
to bring a significant reduction to CO₂ emissions.

I have been involved in research of photocatalysis and artificial photosynthesis for more than 
30 years, ever since I studied at college. I am very fortunate as a researcher to be in an 
environment where I can devote myself to a single field of study. At GZR, we have deployed a 
system to search for catalyst materials using robotic technology. This is a deeply familiar area 
to me, though I wish to actively incorporate new research methods.

Development of economical hydrogen production technologies based on a photocatalysis-electrolysis hybrid system 
that combines photocatalytic reactions with a redox mediator such as iron ions 
Investigation into hydrogen and high-value-added chemical production technologies 
using semiconductor photoelectrodes and electrode catalysts

Investigation into technology for producing hydrogen through the direct decomposition of methane, 
without generating CO₂ as a byproduct 
Development of water electrolysis technology using anion-exchange membranes
Development of highly efficient production and usage technologies for energy carriers (ammonia) and synthetic fuel (methane, e-fuel)
Creation of a highly efficient, low-cost energy storage system using hydrogen storage alloys
Development of heat-resistant materials for hydrogen power generation
Development of technology for using high-pressure hydrogen gas and liquid hydrogen

We engage in many different themes of research, and the majority of our projects are carried out 
in collaboration with a wide range of companies and other organizations. I consider myself to be 
like a chef in the area of research and development. In light of social needs, I utilize, combine, 
and add seasoning to our results and knowledge, and then serve them to society. I believe that 
our mission is to work toward resolving social issues through collaboration and fusion while 
giving birth to entirely new ideas.

■Water electrolysis technology 
　 (anion-exchange membrane)

■Hydrogen production through the direct 
　decomposition of methane

■Highly efficient production of energy carriers 
　 (ammonia) and synthetic fuel

■Heat-resistant materials for hydrogen 
　power generation

■Energy storage using hydrogen storage alloys ■Technology for using high-pressure hydrogen gas 
　and liquid hydrogen

Renewable
energy

Hydrogen
production

(water electrolysis)

Energy
carrier

Economical hydrogen production using
the electrolysis hybrid system

Production of hydrogen and useful, high-value-added
chemicals using semiconductor photoelectrode and

electrode catalyst technologies

Low or zero voltageLow or zero voltage

Useful
chemicals

H2O2

Organics

HClO

Ce4+

H2S2O8

HIO4

PrecursorsPrecursors H₂O, O₂H₂O, O₂

H₂, H₂O₂

PhotoanodePhotoanode CathodeCathode

Production Storage and transportation Utilization

Electrolyzer

Photocatalyst pool 
using redox mediator

Hydrogen tank

Energy material
Carbon material FC etc.

Thermal
decomposition

CH4

C
(solid) H2

Research overview

Research overview

We will realize a paradigm shift in the use of solar energy by constructing an artificial 
photosynthesis facility.

Concept for social contributions 
and implementation

Concept for social contributions 
and implementation Building a social infrastructure that utilizes hydrogen.

H2S2O8: Persulfate
HClO: Hypochlorous acid
H2O2: Hydrogen peroxide

N2 + 3H2

2NH3

CO2+ 4H2

CH4 + 2H2O

Research themesResearch themes

SAYAMA Kazuhiro, PhDResearch team leader TAKAGI Hideyuki, PhDResearch team leader
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Developing a Hydrogen Carrier System 
for CO2 Utilization
We are engaged in the research and development of energy (hydrogen) storage technologies 
based on interconversion between CO₂ and formic acid/methanol, for CO₂ utilization.

Carbon-based
Energy Carrier
Research Team

Smart CO₂ Utilization
Research Team

Creating a System for Carbon Utilization 
for “Beyond Zero” CO2 Emissions
We are developing technologies to isolate, capture, and utilize CO₂ as a resource.

We are confident that our chemical looping technology will play a leading role in 
decarbonization. We seek to introduce this technology to as many companies and 
people as possible, and we will contribute together toward achieving 
decarbonization and further to “Beyond Zero” CO₂ emissions.

Facilities and infrastructure are crucial for the implementation of energy carrier 
technology using formic acid/methanol. We need the help of many different industrial 
partners in our research going forward. We believe that these collaborations will 
provide new technologies for generating high-pressure hydrogen from formic acid, 
and for supplying it to fuel cell vehicles (FCVs).

Bio-CCUS Recycling society

Genome editingGenome editing

Enhanced CO₂ fixationEnhanced CO₂ fixation
MobilityMobility ElectricityElectricity

Chemical productsChemical products

Conversion processConversion process

Formic acid/methanol production through CO₂ reduction

CH3OH

Chemicals

HCOOH
[Hydrogen content

43wt%, 53g/L]

CO-free high-pressure hydrogen 
production system(>100 MPa)

Storage and
Transportation

Single crystal X-ray
structure analysis of

CO₂ hydrogenation catalyst

CO₂ hydrogenation
catalyst

Released

Hydrogen/ElectricityHydrogen
Development of

a high-performance catalyst
and high-pressure
reaction process

Hydrogen carrier/Carbon resources CO₂ utilization 

2

Research overview
Research overview

Development of highly efficient catalysts that enable formic acid/methanol to be produced through carbon dioxide reduction 
(i.e., hydrogenation, electro-reduction), and that allow hydrogen to be produced from formic acid 
Investigation into technologies for producing high-pressure hydrogen from formic acid

Establishment of a hydrogen transport, storage and usage method using formic 
acid/methanol.

Investigation into innovative technologies that can significantly reduce CO₂ levels through resource utilization 
Realization of CO₂ isolation, capture, and fixation technology to serve as the basis of CCUS and carbon recycling
Development of technologies to produce chemical materials using CO₂
Creation of biotechnologies for CO₂ capture, fixation and utilization, and to build new horizons for green energy resources

Realization of carbon-free power generation by using CO₂ from thermal power plants.
Concept for social contributions 
and implementation

Concept for social contributions 
and implementation

Research themesResearch themes

HIMEDA Yuichiro, PhDResearch team leader Atul SHARMA, PhDResearch team leader
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Efficient Recovery of Critical Metals 
for a Zero Emission Society
We seek to develop high-efficiency and environmentally friendly recovery technologies 
for critical metals that are indispensable for producing lithium-ion 
secondary batteries (LIBs), rare-earth magnets, catalysts, and other products.

Resource Circulation
Technology

Research Team

Environmental and
Social Impact

Assessment Team

We have developed several simulation tools, calculation platforms, models and 
assessment technologies. Through these efforts, we are contributing to the social 
implementation of technologies developed by GZR research teams. We also serve as a 
promotion center for strategy within the organization based on our assessment results.

LCA-based feasibility assessment of 
a carbon recycling system

Assessment of social acceptance of 
low carbon technologies: 
an environmental economic approach

Long-term scenario planning 
using energy models

Development of large-scale data 
analysis technologies using AI and IoT

Realization of a Zero Emission Society

PV, fuel cell, circular economy, CCU/CCS, battery, hydrogen, 
artificial photosynthesis, etc.

Development of technologies to meet social needs

Energy models

Big data provided by IoT

Standardization, CASE, service design, 
power interchange, electricity pricing, VPP, etc.

Social system design for zero CO₂ emissions

Social needs: GHGs reduction, resilient energy systems, stable power supply, etc.

Alloy diaphragm

Alloy diaphragm

Dy recovery

3+ 3+

Nd recovery
RE magnet

Selective Dy permeation Selective Nd permeation

NdDy

■Reduction of process costs 
　 through significant 
　simplification
       Realization of horizontal
       recycling in Japan

One-step rare-earth 
separation and recovery

Establishment of a simple recycling process

■Commercially available from a
　chemical company
■ In practical use at metal refineries

Development of Pd(II) extractant

Highly efficient metal recovery

REE recovery from 
nontraditional resources

Diversification of REE resources

■Process that combines 
　 the pyrometallurgical 
　and hydrometallurgical 
　methods

Individually recovering 
all critical metals from 
waste LIBs

LIB recycling

New adsorbent

New extractant

En
ric

hm
en

t r
at

io

High selectivity for heavy REEs

Heavy REEsLight REEs Base metals

New extractant
Conventional 
extractant

High
extraction

rate

New process using molten salt and
alloy diaphragm

Li compound

Co compound

Ni compound

Mn compound

H20

C

Li+Co+
Ni+Mn

compound Small-scale,
highly efficient

hydrometallurgical
recovery

LIB cathode
active materials,

including Li,
Co, and Ni

LIB cathode
active materials,

including Li,
Co, and Ni

Heating

Dissolution
and

separation

Chemical
separation
based on

the carbonic
reduction
method

Fluorine fixation
in binders, etc.

Thiodiglycolamide LCAAI

Research overview

Research overview

Establishment of a simple rare-earth magnet recycling process 
Development of technologies for recovering rare-earth elements (REEs) from nontraditional resources, 
and highly efficient technologies to recover platinum group metals 
Establishment of a new critical metal recovery process from waste LIBs

Establishment of processes for recycling critical metals from urban mines.

Development of LCA-based approaches and tools for assessing the feasibility of a carbon recycling system 
Development of methods and tools for assessing a circular economy of the mineral resources 
that supports energy technologies 
Planning of long-term scenarios using energy models
Development of large-scale data analysis technologies using AI and IoT
Assessment of social acceptance of low carbon technologies: an environmental economic approach

Concept for social contributions 
and implementation

Concept for social contributions 
and implementation

I have studied the separation of critical metals for many years, and I understand that this field 
is growing even more important owing to recent changes in international affairs and trends in 
decarbonization. We will contribute to the elimination of metal resource constraints in a zero 
emission society by establishing processes that can be put to practical use.

Contribution to the swift realization of a zero emission society by spurring 
technological development.

NARITA Hirokazu, PhDResearch team leader MORIMOTO Shinichiro, PhDResearch team leader

Research themesResearch themes

Creating a 2050 Zero Emission Scenario 
through Cutting-edge Assessment Technologies
We examine a long-term CO₂ zero emission scenario 
by evaluating the impact of new energy technologies.
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Eidgenössische Technische 
Hochschule (ETH)

We hold conferences of leaders from research institutes in the carbon 
neutral field in G20 member countries. Sharing R&D activities, experiences 
and ideas, we pursue possibilities for new international joint research.
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Main Research Equipment Collaboration for Global Solutions

We conduct international joint research projects with overseas research institutes that carry out zero emission related research activities, 
and we strengthen international collaborations through RD20 and other efforts.

Initiatives for Strengthening Collaboration In and Outside of Japan

Through the following two activities, GZR has been strengthening collaboration with various stakeholders in and outside of Japan.

Main Bases

For more details, please visit the following site:
https://unit.aist.go.jp/gzr/zero_emission_bay/en/

The following site contains information about access options and directions:
https://www.gzr.aist.go.jp/en/access/

For more details, please visit the following site:
https://rd20.aist.go.jp/

With the aim of establishing the Tokyo Bay region as the world's first zero 
emission innovation area, we have been pursuing a wide range of activities 
including strengthening collaboration with parties in industry, academia, 
and government, planning and promoting R&D and demonstration 
projects, and disseminating information using area maps.

RD20
Research and Development 20 
for Clean Energy Technologies

Zero-emission Bay
Tokyo Zero-emission Innovation Bay

Secondary Ion Mass Spectrometry Microprobe for Isotopic and 
Trace Element Analysis at High Spatial Resolution (nano SIMS)
A secondary ion mass spectrometer that allows analysis with the 
minimum beam diameter of 50 nm. This spectrometer, allows for imaging 
analysis of elements, including microelements and isotopes.

Imaging X-Ray Photoelectron Spectrometer (XPS)
A complex surface analyzer for analyzing the composition of elements 
consisting of a sample surface, chemical bonding status, etc. This 
analyzer allows each material and catalyst to be analyzed in detail in 
conditions that are closer to those of actual use.

Gigantic Analysis platform using Modelling and AI (GAMA)
A supercomputer system originally installed by GZR. This system is used 
for analyzing large scale time series data accumulated within society, 
AI-based analysis, scenario simulations, etc.
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High Resolution, Nondestructive 3D X-ray Microscope (X-ray CT)
An X-ray CT system that allows for nondestructive observation inside the 
device with its high resolution and contrast features. This system allows 
for high speed imaging at a submicron scale.
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