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Research on Alkaline Hydrogen Production Electrolyzer System and Overview of Energy

Efficiency Optimization

Yan Li
Shaanxi Coal Industry New Energy Hydrogen Energy Technology Co., Ltd., Xi’an, Shaanxi, 710100, China

Abstract: Alkaline hydrogen electrolysis cells play an important role in the field of energy conversion, and their energy
efficiency optimization is currently a hot research topic. The paper delves into the key influencing factors of electrolytic cell
energy efficiency, including electrolytic reaction voltage, electrolytic cell design and material selection, electrolyte properties,
operating conditions, and control strategies. Voltage optimization is an effective way to reduce energy consumption, and
selecting high-performance materials and designs can significantly improve electrolysis efficiency. The properties of
electrolytes directly affect ion transport efficiency, electrolysis voltage, and thus energy consumption. Reasonable operating
conditions and precise control strategies are also key to reducing energy consumption. In addition, by optimizing electrolyte
composition, electrode design, and adopting new power technology, energy consumption can be further reduced. Research has
shown that optimizing energy consumption in alkaline hydrogen electrolysis cells is a process involving multiple intertwined
factors, requiring comprehensive consideration of various influencing factors and adoption of corresponding technical
measures and optimization strategies. The future research trend will focus on deepening exploration in these fields, in order to
achieve more efficient, energy-saving and environmentally friendly electrolytic hydrogen production technology.
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