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Researchers develop self-standing single-ion
polymer electrolytes for high-temperature
magnesium batteries

July 5 2022, by Li Yuan
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Robust self-standing single-ion polymer electrolytes enabling high-safety
magnesium batteries at elevated temperature. Credit: GE Xuesong
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With the growing demand for space and underground resource
exploitation, it is urgent to exploit special power supplies operating
under elevated temperature exceeding 100 degrees Celsius.

Rechargeable magnesium batteries (RMBs) have great potential in
satisfying this specialized application market due to the high melting
point (651 degrees Celsius) of Mg metal, as well as superior
thermostability and lower propensity for dendrite formation of Mg metal
anodes. However, conventional Mg electrolytes can only operate at room
temperature or bellow, which hinders the development of high-
temperature RMBs.

Now, a research team led by researchers from the Qingdao Institute of
Bioenergy and Bioprocess Technology (QIBEBT), Chinese Academy of
Sciences (CAS), has developed a robust self-standing single-ion polymer
electrolyte (SSPE) for high-safety RMBs at elevated temperature even
up to 150 degrees Celsius.

The study was published on June 29 in Advanced Energy Materials.

This electrolyte exhibits an expanded electrochemical stability window
of 4.8 V (vs. Mg**/Mg), a remarkable Mg**-ion transference number of
0.79 and a highly reversible Mg plating/stripping performance,
outperforming previous reported state-of-the-art RMBs.

It enables MogSg//Mg batteries with superior wide-temperature (from
room temperature to 150 degrees Celsius) performance and improves
safety merit under abuse conditions due to its high thermal stability and
nonflammability features. "Our design concept for self-standing polymer
electrolyte provides a promising path to enable high-safety RMBs
operating at elevated temperature, which is a significant milestone for
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boosting the application of RMBs," said by Prof. Cui Guanglei
from QIBEBT, corresponding author of the study.

More information: Xuesong Ge et al, Robust Self-Standing Single-Ion
Polymer Electrolytes Enabling High-Safety Magnesium Batteries at
Elevated Temperature, Advanced Energy Materials (2022). DOI:
10.1002/aenm.202201464
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