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Research progress on the production of turquoise hydrogen from
methane pyrolysis via molten medium
LUO Hua-feng'” , FAN Zhi-giang”, GAO Long', QIN Zhi-zhen'
(1.School of Coal Engineering, Shanxi Datong University, Datong 037003, China;
2.Shandong Energy Group Xibei Mining Co., Ltd., Xi’an 710000, China)

Abstract : Methane pyrolysis via molten methods to produce turquoise hydrogen is a promising low-carbon hydrogen
generation approach that can address the environmental issues associated with conventional methane steam reforming.
Over the past five years,the reviews on methane pyrolysis have primarily focused on technological advancements,reactor
design, and catalytic efficiency. However, they have not analyzed the impact of methane feedstock leakage on carbon
emissions or the influence of solid carbon value on economic viability. This review addresses these gaps and also discusses
the integration of renewable energy with methane pyrolysis.Results indicate that by managing feedstock acquisition ( such
as biomethane) and monetizing solid carbon byproducts , turquoise hydrogen technology holds great potential for achieving
low-carbon and low-energy goals, particularly in regions abundant in natural gas and renewable resources. The
development of corrosion and high temperature resistant materials (e.g., specialty alloys and ceramics ) , along with
effective thermal management, can facilitate large-scale production, positioning turquoise hydrogen as an environmentally
friendly and economically viable new pathway for hydrogen production.

Key words: methane pyrolysis via molten medium; low-carbon hydrogen; turquoise hydrogen; large-scale

production; integration of renewable energy
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