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Energy Consumption Optimization and Economic Analysis of Hydrogen Production
Process from Refinery Dry Gas and Natural Gas Mixed Feedstock

Zhu Rui (China Offshore Bitumen Co., Ltd., Binzhou Shandong 256600, China)

Abstract: Hydrogen production from refinery dry gas and natural gas mixed feedstock is a core technical pathway for
petrochemical enterprises to ensure hydrogen supply, and its energy consumption level directly determines the operational
efficiency of the unit. This study takes a 30,000 Nm? /h hydrogen production unit as the research object and systematically
analyzes key factors affecting energy consumption, such as fluctuations in mixed feedstock composition, control of
conversion reaction parameters, and waste heat recovery efficiency, based on the characteristics of light hydrocarbon steam
reforming and PSA purification processes. By establishing a full-process optimization system of “feedstock adaptation —
parameter adjustment — waste heat utilization — equipment efficiency enhancement,” and integrating core measures such as
watet-carbon ratio optimization, cascading waste heat recovery, and energy-saving equipment retrofits, this study provides
effective solutions for energy consumption management and efficiency improvement in hydrogen production units using
mixed feedstocks. It holds practical significance for the green and low-carbon development of the petrochemical industry.

Keywords: mixed feedstock hydrogen production; energy consumption optimization; waste heat recovery; economic
analysis; PSA process
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