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UBE Industries, Ltd. / Business description / Role in this PJ @ @EDO
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OBusiness domain / strength

Development of chemical manufacturing business originating from coal mining
Possessing unigue synthesis technologies based on catalytic chemistry and organic synthesis
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[ORole in this PJ

» Development of high-performance electrode catalyst based on
synthesis technologies.

» Scale-up for catalyst manufacturing.



Project organization and goals f (_ NEDO

MOONSHOT

Osaka Univ.  pe : ; Sylstem
Electrode : O : evelopment

CO, electrolysis ' T . 1
reactor FT 4

Catal);St /
Electrode

Furukawa Electric Co., Ltd. Ube Industries, Ltd.

Cu-based substrates Acid-tolerant Reactor The Univ. of Tokyo
catalysts Chiyoda Corp.

Process integration

Sis reactor ... Scale up/

WCOZ electrol
stacking

------------------- usaka univ.
Reactor

1

-«

(REICO,)

— e :
reactor ] \m/ [ Py .
CO2 enrlchment_ reactor Scale up/ CO,Capture || CO,Enrichment | CO, Electrolysis "
ElectrOChemlcal ............... StaCking

reaction system

Ube Industries, Ltd.

Provisional pilot field /
Social implementation scenario

Prototyping

Adsorption / desorption material ~ Adsorption/ Desorption system

Goals
B Development of an integrated system that electrochemically converts CO, captured from an atmospheric air to valuable

chemical substances
B Conducting a life cycle assessment on a pilot-scale plant to evaluate the effectiveness as a measure against global

warming
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solid polymer membrane gas diffusion layer v" High Acid Resistance

OResearch Subject
@ Selectivity & Productivity of C,H,

I Development of High-Performance Catalyst

' Products possbily produced:
i by CO, electrolysis
High faraday efficiency and High current density for | C,H, H, CO CH,
ethylene (C,H,) production should be achieved. l

24 ; CH3OH CzHSOH etc. |

@ Catalyst Lifetime (Acid Resistance) — r-------=====---==========n====-- |

It is necessary to suppress the elution of HX[aCid] CuX
Cu catalyst by acid. : '



Goals for FY2024 & FY2027 @T@EDo

OFY2024
® Selectivity (Faraday Efficiency): >50%
® Productivity (Current Density): >200 mA/cm?
®Catalyst Lifetime : >1,000 hours

OFY2027
® Selectivity (Faraday Efficiency): >80%
® Productivity (Current Density): >200 mA/cm?
®Catalyst Lifetime : >5,000 hours



Achievement

& {(Nevo

MOONSHOT

Plan @

C\ C{ = Cu: soft acid, CO,: hard acid
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: { Q: soft base, @: hard base

O O ilizati
o) > Immobilization of Cu complex
Neutralization of acid (’:F{OECV

CO; adsorption

Catalyst
Design Carbon Black
Binuclear Cu complex containing both
soft and hard base was designed. Introducing Nitrogen to catalyst support
(carbon black)
@ Improvement of acid resistance @ Immobilization of Cu complex
- Stabilization of Cu complex with soft base - Nitrogen atom coordination to Cu complex
@ Enhancement of CO, reduction activity @ Promotion of CO, reduction
Expected . . . :
Effocts - CO, adsorption to hard base point - CO, adsorption to nitrogen atom
® Improvement of ethylene selectivity 3 Suppression of acid contact to Cu complex
- Binuclear Cu structure promotes - Local neutralization of acid
C-C bond formation
. + /\/i@on
Several Cu complexes based on the catalyst Carbon Black -containing polymer
Progress design were synthesized and characterized. (N fow) N-doped
Results CO, electrolysis performance of synthesized . —> Carbon Black

Cu complex is under investigation.

* CO, electrolysis performance using
N-doped carbon black is under investigation.
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