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近日，北京化工大学化学学院化学资源工程国家重点实验室以及香港城市大学材料科学与工程系的 Qihao Sha、Shiyuan Wang 等研究人员在《Nature》（2025 年）上发表了一篇关于 “10,000-h-stable intermittent alkaline seawater electrolysis” 的研究。其研究旨在探索间歇性碱性海水电解的稳定性。
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研究成果显示，该研究展现出令人印象深刻的抗干扰能力和长期稳定性，论文标题宣称进行了 10000 小时的海水电解。然而，网友 “Otostigmus astenus” 留言指出，作者提供的实验细节有限，这一核心观点缺乏清晰支撑。比如，在长达 10000 小时的实验中，对于消耗的水，是用海水还是超纯水补充并不明确；电解液储液器中的电解液量未知，也就无法知晓海水中离子杂质的积累情况；在常用电解池中，10000 小时内电解液中的水可能多次被完全消耗，若为真实海水注入，补充的应是未经处理的海水而非超纯水等，且海水中的碱土金属会通过沉淀 Mg/Ca (OH)?消耗电解液中的氢氧根，导致 pH 值降低，同时海水添加会使各种离子积累直至饱和沉淀，但文中仅对 NaCl 相关情况有所提及。另外，图 2 中提到更换了电解液却无更多细节，图 2d 中性能两次大幅下降原因不明，未进行法拉第效率测量，也未提供相关离子浓度变化信息，不清楚是否是氯离子而非水被氧化，且 AEM 电池性能是否进行 iR 补偿也未明确说明。

总体而言，该研究报告未能提供长期海水分解中一些关键信息，包括电解液积累（含海水所有杂质）、沉淀导致的 pH 变化以及法拉第效率等，这对于全面评估该研究的实际应用价值至关重要。
https://www.nature.com/articles/s41586-025-08610-1#MOESM1
https://pubpeer.com/publications/925E00DE643D74C3C187F281F59FC6#0
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This work by Sha et al. shows impressive resistance and long-term stability for intermittent alkaline electrolysis.
The title additionally claims that they performed 10,000 h of seawater electrolysis. However, this central claim is
not clearly supported by the limited experimental details that the authors provided. The main unanswered

question is the following. Was seawater or ultra-pure water added to replace the water that is consumed?

In this regard, it is also necessary to know how much electrolyte was in the electrolyte reservoir to understand
how much the ion impurities of the seawater accumulate (this information could not be found). In a commonly
used cell, within 10,000 h, the water of the electrolyte would be fully consumed several times. For real seawater
spitting, this water must be replaced by untreated seawater and not by ultrapure water or seawater, where ionic
species were precipitated with expensive sodium or potassium hydroxide before. The alkaline earth metals of the
seawater will remove hydroxide from the electrolyte by precipitation of Mg/Ca(OH)2. Thus, the pH will decrease.
Furthermore, the seawater addition will lead to the accumulation of all ionic species of the seawater until some
of these species reach saturation and precipitate. This last aspect is mentioned by the authors in Figure $30-S37
(only for NaCl, not for the potentially more disturbing other ions such as fluoride). However, it is unclear what has
been done to replace the consumed water during the long-term testing for 10,000 h and during the 1,000 h testing
in the AEM cell. In Figure 2, i

s mentioned that the electrolyte was replaced, but no further details could be
found. It can also be clearly seen that in Figure 2d the performance is strongly dropping twice: What happened at
these points? Furthermore, no Faradaic efficiency measurements have been performed, and no information on
the changes of the relevant ion concentrations (OH-, Na+, Cl-, F-, S042-, K+, Br-...) are provided. It is unclear if
chloride was oxidized instead of water. If no seawater but pure water was added (what seems to be the case from
the currently available information), the chloride could be consumed within the first days and none remains in

the electrolyte. Another issue is that it is not clearly stated if the AEM cell performance is iR compensated or not.

In conclusion, this report fails to provide some of the most crucial information for long-term seawater splitting,
which is electrolyte accumulation (including all impurities of seawater), pH change through precipitation, and
faradaic efficiency.





