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Presented in the present disclosure are nanocomposites and rechargeable batteries which are resistant
to thermal runaway and are safe, reliable, and stable electrode materials for rechargeable batteries operated
at high temperature and high pressure. The nanocomposites include a plurality of transition metal oxide
nanoparticles, a plurality of ultrathin sheets of a first two-dimensional (2D) material, and a plurality of
ultrathin sheets of a different 2D material, which act in synergy to provide an improved thermal stability,
an increased surface area, and enhanced electrochemical properties to the nanocomposites. For example,
rechargeable batteries that include the nanocomposites as an electrode material have an enhanced
performance and stability over a broad temperature range from room temperature to high temperatures.
These batteries fill an important need by providing a safe and reliable power source for devices operated at

high temperatures and pressures such as downhole equipment used in the oil industry.
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NANOCOMPOSITE ELECTRODE MATERIALS FOR USE IN
HIGH TEMPERATURE AND HIGH PRESSURE RECHARGEABLE
BATTERIES
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NANOCOMPOSITE ELECTRODE MATERIALS FOR USE IN
HIGH TEMPERATURE AND HIGH PRESSURE RECHARGEABLE
BATTERIES
(]

KR M FCORE G MR R o] e s &AL - Hig 2458 28300 B (R A
=i = B TR ERY ] e B Ay &~ W] 5E HARE WY EEmAT R - ZEHR
SRAE G AR LR E B 28 E 2 B S ALY TR IR ~ SR — 4 CD)FR 218
B H R A A FE2DA R 2 B BUEE R R A > DR E 5 FOREE R
(e A ERoREEMEHR Mt RAYBVE M ~ WAy R A R 3 Ry &
2255 - B4 > B FRRE S RHE R EEmRARHY O] BB AL RE
=0 2 S B B A B A I SR AR e R fR E M o IR AR R A AT
mom R E B N EREVEBR ML 2 A SENETRMmeE T EENFEK - &%
BB SE U TS AR Y H N EE

€39

Presented in the present disclosure are nanocomposites and
rechargeable batteries which are resistant to thermal runaway and are
safe, reliable, and stable electrode materials for rechargeable batteries
operated at high temperature and high pressure. The nanocomposites

include a plurality of transition metal oxide nanoparticles, a plurality of
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ultrathin sheets of a first two-dimensional (2D) material, and a plurality
of ultrathin sheets of a different 2D material, which act in synergy to
provide an improved thermal stability, an increased surface area, and
enhanced electrochemical properties to the nanocomposites. For
example, rechargeable batteries that include the nanocomposites as an
electrode material have an enhanced performance and stability over a
broad temperature range from room temperature to high temperatures.
These batteries fill an important need by providing a safe and reliable
power source for devices operated at high temperatures and pressures

such as downhole equipment used in the oil industry.
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