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Dual-component interfacial design enables 21%
efficient organic solar cells

Yongsheng Chen”

Carbon Future, 2025, 2, 9200058
https://doi.org/10.26599/CF.2025.9200058

perspectives

Device-level synchrotron-based operando
characterization of electrochemistry at scale

Qihao Li* and Héctor D. Abrufa”

Operando characterization provides direct access to material
states under electrochemical device operating conditions.
Synchrotron-based X-ray techniques offer powerful advantages
for enabling such measurements.

Carbon Future, 2025, 2, 9200059
https://doi.org/10.26599/CF.2025.9200059

Failure mechanisms in PEM water electrolyzers

Shaoyun Hao, Peng Zhu, and Haotian Wang"

Anode catalyst degradation in proton exchange membrane
(PEM) electrolyzers caused by harsh oxidative and acidic
conditions hinders commercialization. Deep understanding of
these failure mechanisms and integrated advances in materials,
engineering, and data-driven design is the key to achieving
durable and scalable systems.

Carbon Future, 2025, 2, 9200060
https://doi.org/10.26599/CF.2025.9200060
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Electrocatalytic glycerol valorization: From catalyst
design to integrated systems

Inhibition of C-C bond cleavage

® Enhancing the selectivity

Kaiwei Meng, Lin Dong, Wenjun Zhang®, Yangin Wang, and
Zupeng Chen”

This perspective examines the electrochemical oxidation of
glycerol as a dual solution for addressing both biodiesel

byproduct valorization and renewable chemical production,
highlighting advanced catalyst designs to address the inherent
challenges of C-C bond cleavage, introducing innovative system
coupling strategies, and outlining practical pathways for
industrial implementation.

Carbon Future, 2025, 2, 9200062
https://doi.org/10.26599/CF.2025.9200062
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Review

Toward circular nitrogen: Electrochemical ammonia
recovery using redox-active materials

Rui Wang”

Electrochemical ammonia recovery using redox-active materials
enables selective ammonia uptake, driven by either renewable
electricity or spontaneous oxidation of organic matter in manure
wastewater, thereby supporting sustainable agriculture.

Carbon Future, 2025, 2, 9200057
https://doi.org/10.26599/CF.2025.9200057
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Hetero-engineering-driven hydroxyl radical generation
on ZnO-pillared MXene enables moisture-tolerant
methane sensing at ppm level

Renjie Chen, Yi Xia", Li Yang, Sufang He, Qiuni Zhao, Xiang Li,
Yunzhu Wang, Jiyun Gao, Ming Hou, Mingjun Wang,

Liexing Zhou, Lan Xiang", Sridhar Komarneni”,

and Shenghui Guo®

MAX

This work develops a ZnO-pillared Ti;C,T, MXene heterostructure
via self-assembly, which enables highly sensitive,
temperature methane detection even under high humidity. The
enhanced performance is attributed to the visible-light-driven
generation of hydroxyl radicals at the heterointerface, which
facilitate methane oxidation and overcome humidity interference.
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Insights into the carbon nanotube effect on the
electrochemical performance of red phosphorus

anode

Yanbin Wei, Chenxi Zhang", Yukang Zhu, Zonglong Li",

Sibo Chen, and Fei Wei"

This paper provides an insight into the red phosphorus (Red P)
sodium storage decay mechanism, and systematically studies the
different mechanisms of single-walled carbon nanotube (SWCNT)
and multi-walled carbon nanotube (MWCNT) acting in the anode

of Red P.

Carbon Future, 2025, 2, 9200061
https://doi.org/10.26599/CF.2025.9200061
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