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Development of Next Generation of High Energy Density Lithium Batteries
for Electric Vehicle

LiHong Zheng Jieyun
( CAS Research Group on High Energy Density Lithium Batteries for Electric Vehicle
Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China )
Abstract Increasing energy density of battery will dramatically extend the driving range of electric vehicles. Chinese Academy of Sciences
(CAS) launched the “Strategic Priority Research Program of Industrial Nano-manufacturing Focus” at the November 15, 2013. In this
program, the 3rd generation lithium-ion battery, solid-state metallic lithium battery, lithium-sulphur battery, and lithium-air battery have been
investigated. This paper briefly introduces implementation process of this program. As the progress of this program, the CAS research group
has carried out a number of achievements, including but not limit to: The mass and volume energy density of 24 Ah Li-ion single cell, with
nano-silicon carbon material as negative electrode and lithium-rich material as positive electrode, is achieved as 374 Wh/kg and 577 Wh/
L, respectively. The energy density of 8 Ah solid lithium battery using the polymer solid electrolyte at 60 °C is 240 Wh/kg, while the energy
density of solid-state lithium battery based on the inorganic ceramic solid electrolyte is also 240 Wh/kg. The energy density of 37 Ah lithium-
sulphur battery reaches 566 Wh/kg at room temperature and 616 Wh/kg at 50 °C. The energy density of 5 Ah lithium-air battery is 526 Wh/kg.
We also introduce a competitive project management method which has been successfully operated from 2014. In addition, this paper outlines
the domestic and international status of lithium batteries, analyzes the national strategic demands of the lithium batteries research field in China.

Keywords lithium batteries for EV, high energy density, CAS Strategic Priority Research Program
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Li Hong Professor, Deputy Director of Beijing National Laboratory For Condensed Matter Physics. Professor Li is the chief scientist of
project “Next Generation of High Energy Density Lithium Batteries for Electric Vehicle”, this project is attached to the “Strategic Priority
Research Program of Industrial Nano-manufacturing Focus” launched by Chinese Academy of Sciences. His main contribution is the purpose
of nano-Si anode in 1997 and rechargeable Li/CO, batteries as well as electrochemical agglomeration of nanosized alloy, reversible interfacial
lithium storage, staging superstructure in delithiated LiFePO,, 3D SEI structure on Si anode, systematic calculation on theoretical energy
densities over 1170 batteries. His current interests are high energy density lithium batteries, solid batteries and fundamental solid state ionic
problems and new devices. He has published over 240 papers in peer-reviewed journals with over 11 000 times citation and the H-factor is 56.
He has filed over 80 patents and 40 of them have been granted. He has delivered over 50 invited talks in international academic conferences.
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