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Adsorptive Separation and Catalytic Reaction: Indispensable
Technologies for Sustainable Society
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Abstract

Since the 1980s, Kobe Steel has been refining adsorption separation technology and catalytic reaction
technology and has continued to contribute to a “Green society” and “the creation of safe and secure
communities and manufacturing” through the practical application of distinctive gas separation processes in the
steel and chemical industries, as well as environmental conservation in thermal power plants. In recent years,
as movements towards carbon neutrality and a circular economy have accelerated, it is believed that these
technologies, which involve highly separating substances” and “transforming substances into valuable entities,
will become even more important in realizing a sustainable society with a reduced environmental burden while
effectively utilizing previously discarded resources. This article introduces the evolution of both technologies

FEATURE : 21 Core Technologies Supporting KOBELCO’s Materiality and Value Creation

and provides examples of their applications while discussing prospects for the future.
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Table 1 Evaluation technologies and testing apparatus on catalyst reaction owned by Kobe Steel

Category Evaluation/Analysis Apparatus Application
Catalytic reaction | -Evaluation of low-concentration -Lab-scale test equipment for DeNOXx for powerplants
analysis DeNOx reaction for selective catalytic reduction and industries
-Modelling of catalyst lifetime -4-column PSA test apparatus -Analysis on effect of types
Prediction of coal

-Catalyst performance

-Evaluation of conversion and
synthetic Reaction
- CO:2 conversion
- Hydrogen generation

-high temperature/high pressure | CCU (Carbon capture &
catalyst test equipment

Utilization)

-Methanation

-Reverse water gas shift
reaction

Electrochemical
reaction analysis

-Evaluation of electrolysis
process efficiency
- I-V characteristic
- I-R characteristic

-Electrolytic process evaluation
equipment

Water electrolysis process
-PEM (Polymer electrolyte
membrane) electrolysis
-AEM (Anion exchange
membrane) electrolysis

NOx/NH3/S0:2
Analyzer

Reactor tube packed wnth
honeycomb DeNOXx catalyst

8 TBAA A SO 5Tl 25 1
Fig.8 Test apparatus for DeNOx catalyst reaction
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