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Development details and ultimate goals

[Our goal]
The Direct Air Capture and Utilization (DAC-U) system, which is compact, scalable, and

decentralizable, continuously captures CO, from the atmosphere and converts it into_carbon
resources. :Co':
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CO, capture nanomembrane
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CO, capture technologies

absorption adsorption membrane
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Merits of DAC by membrane

* Simple process

* Low cost * small foot print
. * Size adjustable

s, No hazardous chemicals
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* Installation site free
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D CO, capture anywhere



Free-standing nanomembrane with world-high CO, permeance

World-high CO, permeance
by nanomembrane

Free-standing nanomembrane
for CO, separation
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Realization of DAC using separation membrane,

previously thought to be impossible



Molecular mechanism of gas permeation

Prof. S. Okazaki, Dr. T. Nagai
(Univ. Tokyo)



Structure of CO, separation nanomembrane system
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Selective layer (Pebax-1657)

~250 nm gutter layer (PDMS)\-;"
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Selyanchyn O., Selyanchyn R., Fujikawa S. ACS Appl. Mater. Interfaces 2020, 12, 29, 33196-33209



Large-area and modularization of separation nanomembranes

0 Diaphragm vaccum
pump.(ULVAC DA-41D)
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Single step separation : 4.2 times concentration
(Theoretical number : 5.2 times)
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Development of CO, conversion unit using electrochemistry

Production of carbon resources from CO, mixed gas separated by nanomembranes
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Appearance of the small
CO, electrolyzer

® High performance catalyst to produce chemical raw
materials and fuel from CO,

® Electrolysis system for producing fundamental chemicals
from low-concentration CO, mixed gas containing oxygen
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Oevelopment of Cu nanocatalysts for the Synthesis of C1-C2 compounds from CO,

Atomic-scale Cu composite Cubic Cu Nanoneedle Cu
catalysts nanocatalysts catalysts
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Development of a syngas (CO) production system from CO, mixed gas
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