
 

     Lithium-ion Batteries 
 

Lithium ion batteries are manufactured to be the latest rechargeable solution to our future power storage needs. 
They are generally made up by using plates in a formation where the plate becomes the cathode. To make up the 
chemistry state inside this style of battery, sleaves are placed in between the plates and become the anode. 
Understanding the uses and customer requirements/needs of the battery will then determine the makeup of 
material parts. 
 
Lithium battery examples: 
 

Cathode Anode Abbreviation Short form Notes 

Lithium Cobalt Oxide
 

Also known as: 

Lithium-ion-cobalt) 

LiCoO2 

(60% Co) 

LCO Li-cobalt  High capacity; for cell phone 

laptop, camera 

Lithium 

Manganese Oxide 

Also known as:  

Lithium-ion-manganese 

LiMn2O4 LMO Li-manganese,  . 

 

 

 

Safe; low capacity, high 

specific power and long power 

life capabilities. 

 

Lithium Ion Phosphate LiFePO4 LFP Li-phosphate 

Lithium Nickel Manganese 

Cobalt Oxide, also lithium-

manganese-cobalt-oxide 

LiNiMnCoO2 

(10–20% Co) 

NMC NMC  

Lithium Nickel Cobalt 

Aluminium Oxide 

LiNiCoAlO2 

9% Co) 

NCA NCA  

Electric home power and grid 

storage 

 
Lithium Titanate

2
 Li4Ti5O12 LTO Li-titan ate 

 
 
These batteries employ smaller spaces and are up to 70% lighter than traditional lead acid batteries of a similar Ah 
size, providing a greater DOD discharge capacity. As they do not have a memory like the older style lead acid 
batteries it becomes easier to recharge. Lithium batteries outperform by up to 5 times longer on average providing 
in excess of 2,000 cycles @ 10% DOD compared to lead acid which offer 300-400 cycles at the same 10% DOD 
percentage. 
 
 

Depth of discharge Discharge cycles  

 

 

Cycle life is a function of 

depth of discharge. A partial discharge reduces 

stress and prolongs battery life. Elevated 

temperature and high currents also affect cycle life. 

100% DoD 

50% DoD 

25% DoD 

10% DoD 

300–500 

1,200–1,500 

2,000–2,500 

3,750–4,700 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Battery discharge limits on average, you will find lead acid batteries can only manage 60% DOD before incrementing 
damage occurring.  Lithium batteries can discharge down to 95% without impeding on performance because of the 
density of the lithium elements. So during the recharge cycle these types of cells are especially suited to solar 
powered charging solutions. When sizing the battery, is it important to minimise the depth of discharge thus offering 
a much greater life expectancy. 
 
Understanding the requirements and the ability to recharge the battery to its full capacity is important, as the 
lithium ion battery needs to balance charge at least once a month. Higher end controllers will perform this as part of 
the programming options for LiFeP04 batteries. 
 
Temperatures are important with any battery type, with the LiFeP04 being most efficient at lower ambient 
temperatures. Storing of batteries should also be held at a low temperature as this can lower the life expectancy. 
 
How to prolong the life: 
 

Temperature 40% charge 100% charge  

 

 

 

 

Recoverable capacity,  storing  

Li-ion for one year at high temperatures.  

0°C 

25°C 

40°C 

60°C 

98% 

96% 

85% 

75% 

94% 

80% 

65% 

60% 

(after 6 months) 

 
 
 
Making the correct battery choice for any renewable project requires a degree of knowledge, as batteries can be 
likened to the heart of your systems. Think about over stressing your own body; make sure your battery life is 
managed correctly by using the best quality controls. By employing the right components you can enjoy the best 
results for longer time frames. 
 
Conclusion; all batteries are structured around a given life cycle, they will not last forever. So managing them 
correctly will help towards longer service lives. 
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