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property and the fundamental structure degrees of freedom. Then, due to the real-time structural change

characteristic of energy storage materials, cutting-edge in situ TEM methods for energy storage materials will

be discussed. Finally, the summary and perspectives of energy storage materials and electron microscopy will

be presented.
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A considerable global leap in the usage of fossil fuels, attributed to the rapid expansion of the economy

worldwide, poses two important connected challenges [1], [2].The primary problem is the rapid depletion and

eventually exhaustion of current fossil fuel supplies, and the second is the associated environmental issues,

such as the rise in emissions of greenhouse gases and the ...
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In the past few decades, electricity production depended on fossil fuels due to their reliability and efficiency

[1].Fossil fuels have many effects on the environment and directly affect the economy as their prices increase

continuously due to their consumption which is assumed to double in 2050 and three times by 2100 [6] g. 1

shows the current global ...

As a result, diverse energy storage techniques have emerged as crucial solutions. Throughout this concise

review, we examine energy storage technologies role in driving innovation in mechanical, electrical, chemical,

and thermal systems with a focus on their methods, objectives, novelties, and major findings.

In recent years, metal-organic frameworks (MOFs), as an emerging crystalline porous material [5], due to their

highly controllable composition and structure [6], they have been widely used in energy storage [7, 8],

catalysis [9], sensing [10], gas separation/storage [11, 12], and other fields.Among the numerous

nano/microstructures and porous materials, MOFs ...
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