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Slightly crosslinked epoxy/siloxane precursor with the addition of alkoxysilanes as

solid-state electrolvtes for lithium ion batteries
Prof. Ru-JongJeng

Institute of Polymer Science and Engineering, National Taiwan U.
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Market Needs:

According to business reports, the global market of lithium-ion battery will grow from US$44.2
billion in 2020 to US$94.4 billion in 2025. The increasing popularity of consumer electronics and
the rapid development of electric vehicles will promote the growth of the battery market. Among
the materials in lithium ion batteries, electrolytes play a key role in affecting the performance
during the charge/discharge process. In addition, the development of solid electrolyte is a strategy

for manufacturing a safer and high energy density battery in the future.

Our Technology:

In this invention, a series of crosslinked materials which were prepared by the mixture of
epoxy/siloxane precursor and polar end group alkoxysilane compounds. They are evaluated as
solid-state polymer electrolytes (SPEs) in lithium ion batteries. Owing to the crosslinking network
in the polymer matrix, the lithium dendrite will be blocked during the charge/discharge process.
There are four alkoxysilanes with different polar end group for further modification of polymers.
Among the electrolytes, PG-SICN with -CN end group in the matrix behaved a well ionic
conductivity (o) of 1.0 x 10 S/cm at 80 °C. A 150 mA h g* (at 0.1C) of specific capacity (with a
coulombic efficiency; C.E. of 97%) was achieved by a half cell of LiFePO4/PG-SIiCN/Li. The
other batteries were also evaluated as 122 mA h g and 113 mA h g when the electrolytes were,
PGSN and PG-SiCFsg, respectively.

Strength:

1~ The crosslinking network in matrix will restricted the damage of lithium dendrite during the
charge/discharge process.
2 ~ The addition of polar end group in polymer matrix will assist lithium salt well dispersed.
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