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ABSTRACT 

 

In recent years, energy and environmental issues have become more and more prominent, and electric vehicles run  

by lithium-ion battery have shown great potential and advantages in alleviating these issues. Collate with other 

batteries, lithium-ion batteries have the advantages of high specific energy, high energy density, long endurance, 

low self-discharge and long shelf life. Lithium batteries are an inherent component to a zero-carbon energy 

changeover around the world. In this paper, we will discuss about the lithium battery. About the history of lithium 

battery, introduce how it was originated and widely used by people all over the world, what fields it is chiefly used 

in, its future outgrowth  how people will solve some existing problems, and how to use the battery most effectively.  
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1. INTRODUCTION & HISTORY 

The concept of lithium-ion battery is put forward by British chemist M. Stanley Whittingham, 

Whittingham began his exploration  at Stanford University, which allowed him to achieve 

challenging  results. In the early 1970s, he figured out how to store lithium ions in disulfide material 

layer. Titanium (IV) sulfide   and lithium metal was used as the electrodes by Whittingham. Such 

rechargeable lithium batteries, however, will never become a reality. Because of its characteristics, it 

must be synthesized under completely sealed conditions and  is very costly.As a result, research has 

moved on to developing batteries in which only lithium compounds, not metallic lithium, can receive 

and release lithium ions.[1] 

Yamabe discovered the negative electrode, which originated from PAS (polystyrene 

semiconductor material) and was discovered by Yamada Kenhisa in the early 1980s. This technology 

sprouted from the conductive polymer discovered by Professor Hideki Shirakawa and his team. It can 

also be said that it originated from the polyacetylene lithium-ion battery developed by Alan 

MacDiarmid and Alan J. Heeger.[2] 

 

Li-ion batteries were first discussed by M.S. Whittingham of Binghamton University in the 

1970s.Whittingham adopted titanium (II) sul-fide as the cathode while adopted lithium metal as the 

anode. In 1980, Rachid Yazami et al. first discovered the electrochemical properties of lithium 

embedded graphite by showing the reversible process of lithium embedded graphite in a 
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lithium/polymer electrolyte/graphite half battery. 2. In 1981, Bell LABS developed a graphite anode 

with feasibility to act as an alternative to lithium-metal batteries. After a team led by John 

Goodenough conducted cathode research, Iin 1991 SONY released the first commercially available 

lithium-ion battery, using layered oxide chemistry, specifically lithium cobalt oxide. In 1983, Dr. 

Michael Thackeray, Dr. Goodenough and colleagues discovered that manganese spinel could be used 

as a cathode material. Due to the less cost, good electronic and lithium ion conductivity, and three-

dimensional structure, spinel has good structural stability and therefore has great prospects. 

Manganese spinel is now greatly used in commercial batteries, and it can be overcome by chemical 

modification of the material, although high purity manganese spinel will fade as it cycles.[3] 

  

In 1989, good enough proved that due to the induction effect of polyanions, cathodes containing 

polyanions, such as sulfate, will produce higher voltage than oxides. . In 1996, lithium iron 

phosphate (LiFePO4) and other olivine phosphates (lithium metal phosphates with an olivine 

structure) were identified as a cathode material by Goodenough, Akshaya Padhi and colleagues. In 

2002, Yet-Ming Chiang of the Massachusetts Institute of Technology and his team improved the 

conductivity of lithium battery materials by doping aluminum, niobium and zirconium, thereby 

substantially improving the performance of lithium batteries. The exact mechanism that led to the 

increase is the subject of a debate. In 2004, Chiang used iron phosphate particles less than 100 

nanometers in diameter again to improve performance, which has reduced the particle density by 

nearly a hundred times, increasing the surface area of the cathode and improving capacity and 

performance.[3] 

In recent years, due to the rapid development of nanotechnology, nanomaterial’s have gradually 

become an excellent choice for lithium ion battery materials. As an electrode material for lithium-

ion batteries, nanomaterial’s have unique physical and chemical properties, including large surface 

area, short transport length, large reversible capacity, and long cycle life, which can significantly 

improve the performance of lithium ion batteries such as specific capacity and high rate.[3] 

2. APPLICATION OF LITHIUM BATTERY 

Nowadays, the application of lithium-ion battery has been more and more widely used. Lithium 

batteries are 

Widely used in various energy storage systems such as hydraulic, thermal, wind and solar power 

stations,  

At present, lithium batteries have been gradually extended to electric bicycles, electric vehicles and 

other fields. Next, we will introduce several industries of lithium-ion battery applications. 
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Since its establishment in 1990, it has been deeply loved by 3C digital, electric tools and other 

industries because of its advantages such as high energy density, high voltage, environmental 

protection, long service life and fast charging speed, and has made a particularly prominent 

contribution to the new energy vehicle industry.  

As the core component of new energy vehicle, the quality of power lithium-ion battery directly 

determines the performance of the whole vehicle. Lithium ion battery manufacturing equipment 

generally includes front-end equipment, middle-end equipment and back- end equipment. Its 

equipment accuracy and automation level will directly affect the processing efficiency and 

consistency of products. As a substitute of traditional welding technology, laser production 

technology has been widely used in lithium battery manufacturing equipment. 

The application fields of lithium battery mainly include five aspects: 

1.  The field of traffic power supply mainly includes, Electric vehicle. 

        2.The field of electric energy storage power supply mainly includes （ Large scale solar / wind 

power energy storage systems etc.） 

       3. The field of mobile communication power supply   includes （ Integrated lithium battery power 

supply for Acer station etc.） 

    4. New energy storage power supply Solar street lamp, lawn lamp, miner's lamp, emergency 

lamp, courtyard lamp and high pole lamp etc. Aerospace special power supply Power supply   for 

large ships etc.[4] 

   5. New energy vehicles promote the rise of lithium- ion battery packs 

Because new energy vehicles are becoming v e r y  m u c h  r e l e v a n t  in this society, the 

lithium-ion battery industry has also been further developed and reformed. Because of the 

increasing proportion of lithium-ion batteries in China's new energy vehicles, the lithium-ion 

battery market has a broader development space, and the lithium-ion power lithium battery market 

is also entering a rising period. Compared with traditional batteries, lithium-ion batteries have 

larger capacity under the same capacity, and have the characteristics of green and environmental 

protection in the process of production, use and recycling. Therefore, lithium ion batteries have 

been widely used in the field of consumer electronics and energy storage products. 

6. The development of energy storage technology promotes the progress of power lithium-ion 

battery industry 

Energy storage technology is the strategic support for the transformation of energy structure 

and the transformation of power production and consumption mode in the future. Driven by the 
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development and commercialization trend of energy storage technology, the power lithium-ion 

battery, as one of the protagonists of the new energy industry, will also usher in new development 

opportunities. The large-scale development of energy storage technology will also promote the 

extension and integration of lithium-ion battery industry chain, promote the connection between 

the upstream, middle and downstream of power lithium- ion battery industry and capital, 

synchronize with the market and achieve mutual benefit. 

7.The development of the new energy vehicle industry has not finalized and standardized the 

specifications and standards of the power lithium-ion battery and battery module used, resulting in the 

incompatibility of many specification systems. The current process flow and manual operation restrict 

the processing rhythm and efficiency of the company, so it is unable to effectively improve the 

product quality and output. Therefore, it is very necessary to improve the automation level of power 

lithium-ion battery module assembly. Nowadays, to realize the intelligent processing method of 

whole line equipment + robot + software control, we should not only deal with the problems of 

compatibility, whole line beat and efficiency that users focus on, but also deal with the problems of 

small batch and many specifications of users' battery pack orders. Management software. The whole 

MES system directly builds the production line into a quasi-unmanned processing workshop. As long 

as the manual materials are supplemented outside the line, it not only improves the safety, but also 

reduces the human intervention. In the welding process, as long as the laser welding process data is 

integrated into the MES management software system, it is convenient for users to call and switch 

directly. From the cell to pack, the parameters, data and other incoming material information of each 

process can be quickly queried and solved in time through the MES system. It is necessary to not only 

control the process, but also effectively ensure the processing efficiency. The user also realizes 

remote monitoring and management through the reserved industrial communication interface, which 

fully reflects the manufacturing characteristics of intelligent automation. Products equipped with laser 

processing methods have developed towards the trend of high intelligence and high automation.[5] 

 

3. FUTURE DEVELOPMENT DIRECTION OF LITHIUM ION BATTERY 

1. Standardization and automation of production  process 

In the future, the manufacturing of power lithium battery will develop in the direction of "three 

highs and three modernizations", that is, high quality, high efficiency, high stability, informatization, 

unmanned and visualization. China's lithium-ion battery pack companies must also invest more 

resources to accelerate the intelligent manufacturing of lithium-ion battery packs through 

technological innovation, automatic production and standardized management. 

2. High specific energy is the main development trend of power lithium battery 
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Companies and institutions at home and abroad are studying how to improve the energy density of 

power lithium batteries, so as to improve the mileage of new energy vehicles. Realize technical 

upgrading of thermal management and BMS system on the premise of safety 

3. The development of new energy is the general trend. Automobile companies have also made 

their own calculations and invested a lot of material and financial resources to preempt. Industry 

stakeholders are also optimistic that new energy vehicles are expected to double in 16 years, and 

the output of new energy vehicles will continue to expand. There is no doubt that the advantages 

of new energy development outweigh the disadvantages. When most people mention new energy 

vehicles, they can always say a series of advantages. As for the disadvantages brought by 

development, they know very little.[6] 

4. SYSTEM ECONOMICS 

LIBs are the most important one of all batteries. It provides the core of power for today's hottest 

products, electric vehicles, and drives the development of related industries. At the same time, it 

is also the best choice for portable batteries. Obviously it has a great impact on the economy. And 

the establishment of a circular economy is absolutely important for sustainable development. 

Firstly, in the process of reuse and recovery of LIBs, new and expanded market opportunities will 

be given, creating jobs, maintaining the stable supply chain. The secondary utilization of LIBs can 

reduce the disposal of reusable products, and because the recycling of LIBs can better prevent useful 

materials from being treated as waste in landfills. In plus, companies participating in environmentally 

sustainable business practices such as reuse and recycling may conversely increase consumer 

confidence in secondary market products and enhance overall competitiveness in the markets.[9]. 

Furthermore, the resources which includes public material and the projects are used to testify how the 

quality, the property, the safety, and technical viability of recycled and refurbished LIBs. This will 

cause some effect towards consumer trust and confidence in the recycle of LIBs in mobile and also 

the stationary application. [9]This means that the reuse of lithium-ion batteries will be unacceptable, 

leading to waste. Besides, LIBs’ recovery can reduced negative environmental impacts. Compared 

with the total energy required for landfills, the generation of greenhouse gases and other 

environmental pollutants, and the extraction, transportation, refining and manufacturing of ores, it 

includes reducing waste and saving 51.3% of natural resources.[9]At the same time,, it can also 

reduce the consumption of the earth's lithium resources and prevent various problems caused by the 

scarcity of lithium resources. 

Lastly, due to the particularity of lithium batteries, the emergence of lithium batteries has also led 

to the development of related scientific research. As the main energy source for today’s hottest 

electric vehicles, major manufacturing companies have their own unique lithium-ion battery 
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technology. In this competitive environment Next, science and technology will usher in great 

progress. 

 

5.  CONCLUSIONS 

In this paper, LIB is discussed from multiple perspectives, from history to application, It gives a 

general overview of the current development and research of LIB. Although the laser welding process 

in China is becoming more and more mature, the high- quality power LIB still needs the close 

cooperation of manufacturer designers and laser welding technicians to optimize the design from the 

aspects of material, shape, thickness, process and real-time testing, so as to achieve the ideal welding 

effect. As the sales and output of electric vehicles continue to rise, the demand for lithium batteries as 

its main energy core is also increasing. This will cause a large number of lithium batteries to be 

scrapped in the next few years. If they cannot be recycled correctly, it will cause great harm to the 

environment and human health. However, today, there are many technical, economic, and regulatory 

factors that inhibit a circular economy for LiBs around the world. This needs to be overcome by the 

joint efforts of the government and society in the future. Hope in the future we can found a good way 

to balance these parts of problems. 

 

REFERENCES 

  [1] Lithium-ion battery- Wikipedia,https://en.wikipedia.org/wiki/Lithium-ion_battery 

[2]ScienceDirect:Lithium Ion Battery(2023) 

   [2]AmplifyETFs.com,History of Lithium-Ion Batteries,855-267-3837|(855-AMP-ETFS)(2022) 

[3] http://www.juda.cn/news/53895.html(2021) 

[4] http://www.juda.cn/news/207509.html(2021) 

[5] http://www.juda.cn/news/168626.html(2021) [7]Elena Mossali , Nicoletta Picone , Luca 

Gentilini , Olga     Rodrìguez , Juan     Manuel Pérez , Marcello Colledani .Lithium-ion 

batteries towards circular economy: A literature review of opportunities and issues of 

recycling treatments https://doi.org/10.1016/j.jenvman.2020.110500 

[6]Kim, T., Park, J., Chang, S.K., Choi, S., Ryu, J.H., 

Song, H., 2012B. The current move of lithium ion batteries towards the next phase. Adv. Energy 

Mater 2, 860–872. 

[7]Yu, J., He, Y., Ge, Z., Li, H., Xie, W., Wang, S., 2018. A promising physical method for 

recovery of LiCoO2 and graphite from spent lithium-ion batteries. Grinding flotation” Separation 

and Purification Tech. 190, 45–52. 

http://www.juda.cn/news/53895.html
http://www.juda.cn/news/207509.html
http://www.juda.cn/news/168626.html
https://pubmed.ncbi.nlm.nih.gov/?term=Mossali%2BE&cauthor_id=32250918
https://pubmed.ncbi.nlm.nih.gov/?term=Picone%2BN&cauthor_id=32250918
https://pubmed.ncbi.nlm.nih.gov/?term=Gentilini%2BL&cauthor_id=32250918
https://pubmed.ncbi.nlm.nih.gov/?term=Gentilini%2BL&cauthor_id=32250918
https://pubmed.ncbi.nlm.nih.gov/?term=Rodr%C3%ACguez%2BO&cauthor_id=32250918
https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez%2BJM&cauthor_id=32250918
https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez%2BJM&cauthor_id=32250918
https://pubmed.ncbi.nlm.nih.gov/?term=Colledani%2BM&cauthor_id=32250918


  ISSN: 2583-5637 (Online) 

 

International Journal of Inventive Research in Science and Technology Volume (3), Issue (1), Jan 2024 

 

 

16  

[8]  Sonoc, A., Jeswiet, J., Soo, V.K., 2015. Opportunities to Improve Recycling of Automotive 

Lithium Ion Batteries” the 22nd  CIRP Conference on Life Cycle Engineering. Procedia 

CIRP vol. 29, 752–757. 

[9] Anna Boyden, Vi Kie Soo, Matthew Doolan,2016.The Environmental Impacts of Recycling 

Portable Lithium-Ion Batteries” the 23rd CIRP Conference on Life Cycle Engineering Procedia 

CIRP 48 ( 2016 ) 188 – 193 

 

 


