Why lithium-air batteries have low power
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What isalithium air battery?

The lithium-air battery (Li-air) is a metal-air electrochemical cellor battery chemistry that uses oxidation of
lithium at the anode and reduction of oxygen at the cathode to induce a current flow. Pairing lithium and
ambient oxygen can theoretically lead to electrochemical cells with the highest possible specific energy.

Why do lithium batteries fail?
These undesired reactions consume lithium and result in a thick passivation layeron the lithium
surface,increasing the lithium ion transport resistance and eventually leading to the performance decay and
even the failure of the battery.

What is a non-agueous lithium-air battery?

In non-aqueous lithium-air batteries,electrolytesare used to transport lithium ions and oxygen to the reaction
sites. Since oxygen could be obtained from ambient air,the practical capacity and energy density depend on
the utilization of the lithium anode or the porous air el ectrode.

What challenges do lithium-air batteries face?

Since both ORR and OERoccur in the air electrode,it poses major technology challenges for lithium-air
batteries. The ultimate goal is to achieve high capacity and power density,high round-trip efficiency,and along
cycling life. Reaching that goal depends on the material and the microstructure.

How does air affect Li-O2 & Li-air batteries?

In addition,the complicated component of air (e.g.,H 2 O,CO 2) markedly hinders the transformationfrom
Li-O 2 to Li-air batterieswhich not only changes the reaction mechanism,discharge products,and energy
efficiency at the cathode side but also leads to the corrosion of Li metal and safety issues at the anode side.

|s the specific power of aLi-air battery too low?

It was outlined above that the specific power of current Li-air cellsistoo lowfor most of practical applications
(e.g.,specific power of 0.46 mW g -1 ,contrasting a value of 42 mW g -1 for ordinary market-available Li-ion
batteries (at 0.2 C rate)).

When comparing metal air batteries to lithium-ion batteries, several key differences emerge: Energy Density:
Metal air batteries generally have higher energy densities than lithium-ion batteries. For example, zinc-air
batteries can reach up to 400 Wh/kg, compared to lithium-ion batteries" typical range of 150-250 Wh/kg.

The study concludes that low discharge rate, lower number of cycles, oxidation of lithium anode, discharge

products at the cathode, and side reactions inside the battery are the key limiting factors in the slow progress
of ...
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Lithium-air batteries have caught worldwide attention due to their extremely high theoretical energy density
and are regarded as powerful competitors to replace traditional lithium ion batteries. However, it is rather
critical how to maximize the capacity while keeping good cycling stability, which has impeded practical
applications of Li-air ...

Using lithium, the lightest metal, and ubiquitous O 2 in the air as active materials, lithium-air (Li-air) batteries
promise up to 5-fold higher specific energy than current ...

Lithium-air batteries offer great promise for high-energy storage capability but also pose tremendous
challenges for their realization. This Review surveys recent advancesin ...

Despite the high energy density, Li-air batteries are low in power density. During discharging process, oxygen
is reduced to formed lithium-oxides, and the charging cycle reverses chemical reaction and produces oxygen
gas. Both processes take place in the cathode surface. As a result, to ensure a satisfactory power output, a high
surface area ...

Li-air batteries are potentially viable ultrahigh energy density chemical power sources, which could potentially
offer specific energies up to ~3000 Wh kg -1 being ...

For the proposed Li-air flow battery, the team will use a unique electrolyte: ionic liquids with high oxygen
solubility, low viscosity, ultra-low volatility and high ionic conductivity. The team will also customize
catalysts and lithium metal protection membranes to enhance battery performance while reducing power
consumption during electrolyte ...

Lithium-air batteries offer great promise for high-energy storage capability but aso pose tremendous
challenges for their realization. This Review surveys recent advances in understanding...

Rechargeable batteries of high energy density and overall performance are becoming a critically important
technology in the rapidly changing society of the twenty-first century. While lithium-ion batteries have so far
been the dominant choice, numerous emerging applications call for higher capacity, better safety and lower
costs while maintaining sufficient cyclability. The design ...

Anode. Lithium meta is the lightest metal and possesses a high specific capacity (3.86 Ah g - 1) and an
extremely low electrode potential (-3.04 V vs. standard hydrogen electrode), rendering ...

Despite the high energy density, Li-air batteries are low in power density. During discharging process, oxygen
is reduced to formed lithium-oxides, and the charging cycle reverses chemical reaction and produces oxygen
gas. Both ...

The lithium-air battery (Li-air) is a metal-air electrochemical cell or battery chemistry that uses oxidation of

lithium at the anode and reduction of oxygen at the cathode to induce a current flow. [1] Pairing lithium and
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ambient oxygen can theoretically lead to electrochemical cells with the highest possible specific energy.

Rechargeable lithium-air batteries have ultra-high theoretical capacities and energy densities, allowing them to
be considered as one of the most promising power sources for next-generation electric vehicles. The
technology has been honed in various ways over the years, but it still experiences critical issues that need to be
addressed in order ...

Nature Chemistry - Ultra-high-capacity Li-air batteries have low Coulombic efficiency and degrade during
re-charging, resulting in a poor cycle life. Redox mediators enable improvements...

Energy density of batteries experienced significant boost thanks to the successful commercialization of
lithium-ion batteries (LIB) in the 1990s. Energy densities of LIB increase at a rate less than 3% in the last 25
years [1]. Practically, the energy densities of 240-250 Wh kg -1 and 550-600 Wh L -1 have been achieved for
power batteries.
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