
Abstract

Extensive studies are being carried out for new and renewable energies. Hydrogen is receiving special

attention, and research on upcycling energy resources, including natural gas, coal, waste, and biomass, is in the

spotlight. Catalytic reactions are often essential for producing high-value chemicals from these resources. The

water–gas shift (WGS, CO + H2O → CO2 + H2) reaction is one of the most useful catalytic pathways for

upcycling various types of synthesis gas. Currently, the application range of WGS reactions has further

expanded to the upcycling of waste, biomass, and coal-derived synthesis gas. However, the reaction conditions

and catalysts should be carefully customized for each resource by considering their characteristics. In this

study, we have focused on the reaction conditions and catalysts for the WGS reactions that have dealt with

various types of feed gases over the last 10 years to understand the development progress. Based on the

categorization (by the type of feed gas), we carefully compare the tested catalysts, capacity, temperature, feed

gas composition, steam-to-carbon ratio, and catalyst performance. We provide insight into the current research

trends and perspectives for target-oriented WGS reactions in each type of feed gas source, which can give clues

for customization.
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