SOLAR Pro. Do inorganic functional materials include
batteries

Areinorganic solid electrolytes relevant to solid-state batteries?

Fast-ion conductors or solid electrolytes lie at the heart of the solid-state battery concept. Our am in this
Review is to discuss the current fundamental understanding of the material properties of inorganic solid
electrolytes that are relevantto their integration in solid-state batteries,as shown in Fig. 1.

Can inorganic additives be used in flexible lithium metal batteries?

Timely summarization of functional inorganic additives in composite electrolytes is presented. The strategies
are discussed for cutting-edge applications in flexible lithium metal batteries. The relationship between the
mechanisms, strategies, and applications is highlighted. The key challenges and future perspectives are
proposed.

Are new materials necessary to diversify battery chemistry and cell design?

New materials and configurations are necessaryto diversify battery chemistry and cell design. This Review
focuses on the chemistry,fundamental properties,and status of materials in inorganic solid-state potassium
electrolytes.

Are battery materials a key enabling technology?

The global trend towards decarbonization has led to research on battery materials taking centre stage as one of
the key enabling technologiesfor the electrification of transport and the storage of intermittently produced
solar and wind energy.

How does electrochemical decomposition affect solid-state batteries?

The electrochemical decomposition of the polymer may cause the failureof solid-state batteries. In situ SEM
revealed that the thickness of PEO-based polymer electrolyte decreased over cycling. The decomposed
electrolyte became gas,and the risk of explosion was increased .

What are the three types of functional interfaces for solid-state batteries?

In Fig. Sb,we have identified three types of functional interfaces that can serve to operate solid-state batteries:
(1) intrinsically stable,(2) kinetically stabilized and (3) artificially protected. Intrinsic stability relates to the
case of no reactivity between the two materials.

Metal-organic frameworks (MOFs), as a kind of organic-inorganic porous material with a high surface area,
high porosity and versatile functionalities, have attracted significant research interest in the field of batteriesin
recent years.

PEs are comprised of three primary components. an organic polymer matrix, lithium salt, and various
additives, including inorganic functional materials. The matrix plays a crucia role in maintaining the

Page 1/2



SOLAR Pro. Do inorganic functional materials include
batteries

structural and mechanical integrity of the electrolyte system .

In addition, the energy storage mechanism of organic matter is realized through conjugated electron transfer of
functional groups rather than ion insertion/extraction in crystal structure of inorganic active materials, so that
OAMs can be widely used in different ion batteries [21, 47], providing a new reference for the research and
development of energy storage ...

Necessary diversification of battery chemistry and related cell design call for investigation of more exotic
materials and configurations, such as solid-state potassium batteries. In the core...

This Review describes recent progress in the fundamental understanding of inorganic solid electrolytes, which
lie at the heart of the solid-state battery concept, by addressing key issuesin...

Rechargeable lithium-ion batteries (LI1Bs) are associated with significant safety concerns due to flammable
and volatile organic liquid electrolytes, especially in large-scale ...

Schematic diagram of functional inorganic-organic composite solid-state electrolytes for flexible Li metal
batteries. The incorporation of functional inorganic additives in composite solid-state el ectrolytes shows high
ionic conductivity, dendrite-free anode capability, and excellent safety and stability. The resulting composite
solid-state ...

Abstract. Functional inorganic materials are very important today to meet the needs of our society. The most
demanding needs are sustainable and clean energy (it would be nice if that can be achieved from water
splitting), smart materials for sensing toxic volatile as well as water-soluble substances (health care) and

efficient catalysts that can cycle multiple times ...
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