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oReport summary (English)

Principal investigator: Nagoya University Assistant Professor Machida Hiroshi
R & D title: Development of energy-saving phase separation solvent for CO» capture

1. Purpose of R & D

Industrial regions expect to develop low-cost CO; reduction technologies to maintain and strengthen
industrial competitiveness amid the tightening of regulations by governments based on the Paris
Agreement to promote the mitigation of greenhouse gas emissions. Carbon dioxide capture and storage
(CCS) is considered as an effective method, but the required cost and energy are still high; therefore,
the keys to the social implementation of this technology are its cost reduction and energy saving.
Recently, surpassing the CCS technology, CCU technology (Carbon Dioxide Capture and Utilization)
in which the captured CO; was recycled as a resource has been challenged and accelerated. Even in
this case, how to achieve the integrated process from capturing to recycling CO> at a low cost is a
significant part of the social implementation.

2. Outline of R & D

(1) Contents:

Among various CO» capture methods, chemical absorption is an easy to scale-up one with reported
commercial performances. Based on this method, this research developed a new absorbent (phase
separation one) and suggested a new CCU process with an integrated stage (H» stripping) from the
original one. Moreover, we constructed a significant energy-saving technology and conducted the
performance verification based on those propositions. The research was sped up by collaboration with
professional organizations (National Institute of Advanced Industrial Science and Technology AIST,
Tokyo Institute of Technology, Kyushu University). We cooperated in evaluating the properties
necessary for the process, such as gas solubility evaluation in the high-pressure region, phase
prediction from molecular structure, heat transport measurement, etc. Furthermore, a practicality
assessment was carried out by a company in external collaboration.

(2) Achievements:

We proposed a chemical absorption method combined with the phase separation absorbent as a new
CO; capture technique. A decrease in the temperature difference between absorption and desorption
processes was attributed to the phase separation behavior of the absorbent. In addition, a proposed Ha
stripping process significantly accelerated the regeneration stage. By combining with newly developed
phase-separated absorbent, separating and capturing energy was less than 1 GJ/ton- CO; at 60°C
desorber tower condition (higher than 100°C in the conventional one), which is the world’s highest
level in energy-saving effect.

(3) Future developments:

We will proceed to build an effective collaboration system for practical applications. Firstly, a small-
scale demonstration expected to start. After that, we plan to deploy it to large-scale capture of power
plant gas, the blast furnace gas.



