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Your author was doing some house-cleaning on his directories used for technical documents and found the source document for this post. I’m sure I composed it for my own use over a year ago, and probably wasn’t too careful about references. Although, over the years I’ve developed a system for finding missing references (I’m picky about proper attribution), I will limit my use of that below, I just want to get the content out so my readers can use it. 
A common misconception is that lithium-ion batteries for electric cars and those for energy storage are the same. However, the requirements for an electric vehicle battery and a lithium-ion battery for energy storage are very different.
While they’re both great at what they do, it’s essential to understand their differences. This can help you discover which type of battery is best for your specific situation. There’s no one-size-fits-all approach when it comes to using lithium-ion batteries (hereafter abbreviated Li-Ion batteries).
Composition of Li-Ion Battery for Energy Storage
Energy storage applications need batteries that are stable to recharge day in and out with high reliability, longevity, and safety. Energy density is usually not as much of a concern as these batteries are not providing the energy to move their own weight, like in an electric car.
LFP Li-Ion Battery Chemistry
Lithium-ion batteries for energy storage use a cathode composed of lithium iron phosphate (LFP) that meets these requirements well. However, this results in a higher weight per unit of energy, making these less than ideal for electric vehicles. An LFP battery creates less interaction between the electrolyte and the cathode, compared to more energy-dense chemistries in order to last a long time and increase safety.
Li-Ion Battery Composition for Electric Vehicles
Electric vehicles (hereafter EVs) need to pack as much energy into a battery compared to its weight as possible. This is because the energy from the battery needs to move not only the car but also itself. We can measure the energy density of a battery in watt hours per volume (liters) or per weight (kilograms).
Most electric car batteries are made slightly differently than LFP batteries. Electric vehicle manufacturers rely on lithium-ion batteries made from nickel and cobalt to create the cathode to power their vehicles. They use these compounds because they have a energy density (watt-hours / kilogram, hereafter w-hr/kg). This can help with propulsion metrics frequently used for electric vehicles. These batteries are called NMC batteries due to their cathode-chemistry using nickel, manganese, and cobalt.
Inside the lithium-ion battery for an electric car will be an organic liquid electrolyte. This electrolyte reacts strongly with oxygen, especially at higher temperatures. This is often why you’ve heard stories of explosions or other potential issues due to thermal runaway. They are less stable than LFP batteries.
Battery Aging Process
NMC batteries operate at 3.7 volts compared to the 3.2 volts of an LFP battery. This higher voltage causes more rapid interaction between the NMC and the battery’s electrolyte. As a result, the battery experiences increased damage as it ages. Because the voltage of an LFP battery is lower, it can enjoy the benefits of stability at the cathode, which results in longevity for the battery.
In addition, LFP is a larger molecule compared to NMC. Because LFP is a larger molecule, LFP batteries can expand and contract more easily as the battery expands and shrinks while charging and discharging. Over the course of an LFP’s lifespan, this could mean thousands of charging and discharging cycles. Being able to expand and contract with ease is very important.
Li-Ion Battery Chemistries
Lithium Cobalt Oxide (LCO): Energy Dense, Low Thermal Stability
Lithium cobalt oxide batteries use cobalt as the main active material in their cathodes. This chemistry was invented in 1991 and has been extensively used because of its high energy density of 150-200 Wh/kg. Although this battery chemistry is energy-dense, other options are being investigated as the experts are claiming that the world could face a cobalt supply shortage soon. This is due to the surge in sales of electric vehicles where this battery chemistry is extensively used, driving increased cost over time.
Cobalt is a highly volatile metal, which limits the current handling capabilities of LCO battery due the risk of overheating. Furthermore, LCO batteries have lower thermal stability, that makes them sensitive to higher operating temperatures and overcharging.
LCO batteries are extensively used in portable electronics such as phones, cameras, laptops.  There are currently no widely available passenger EVs that use a pure LCO battery chemistry in their main traction battery pack (per Microsoft Bing AI).
Lithium Manganese Oxide (LMO): The Safest Li-ion Chemistry
Lithium manganese oxide batteries are also known as lithium-ion manganese batteries. It has LiMn2O4 as a cathode. The earliest commercially developed battery with this chemistry was produced in 1996. These batteries have low internal resistance and high temperature stability which makes them safer than other lithium-ion battery types. LMO batteries are capable of delivering current up to 20-30 Amps due to their low internal resistance, thus making fast charging and discharging possible.  
The main disadvantage of this chemistry is its relatively low cycle life of 300-700 cycles. These batteries also have lower capacity. Because of these drawbacks, limited research and advancement of this battery type are expected in the future.
LMO batteries are extensively used in applications where high C-rates are required such as power tools. It also has applications in EVs and in medical applications.[footnoteRef:1] [1:  C‑rate is a measure of how fast a lithium‑ion battery is charged or discharged relative to its rated capacity—for example, 1C means a full charge or discharge in one hour, while 0.5C takes two hours and 2C takes 30 minutes. It directly affects heat generation, usable capacity, cycle life, and safety. This text was provided by Microsoft Bing Browser AI in response to “In Li-Ion Batteries what does C-rates stand for?”] 
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