
 (http://ipindia.nic.in/index.htm)  (http://ipindia.nic.in/index.htm)

Patent Search
Invention Title DURABLE AND HIGH-PERFORMANCE LITHIUM ION BATTERIES WITH NANOSTRUCTURED CATHODE MATERIALS

Publication Number 42/2023

Publication Date 20/10/2023

Publication Type INA

Application Number 202341068059

Application Filing Date 10/10/2023

Priority Number

Priority Country

Priority Date

Field Of Invention ELECTRICAL

Classification (IPC) H01M0010052500, H01G0004120000, B82Y0030000000, H01M0004134000, H01M0004020000

Inventor

Name Address Country Nationality

Dr. B. Brahmaji Assistant Professor, Dept. of Physics, Anil Neerukonda Institute of Technology and Science, Sangivalasa, Visakhapatnam, Andhra
Pradesh, India, Pincode: 531162

India India

Mr. Abhijit Anil
Gaikwad

Assistant Professor, Department of Chemistry, Nutan Vidya Prasark Mandal’s Arts Commerce and Science College, Lasalgaon,
Niphad, Nashik, Maharashtra, Pincode: 422306

India India

Dr. Nellore Manoj
Kumar

Independent Researcher, Infinite Research, Founder & CEO, 15-225, Gollapalem, Venkatagiri, Tirupati District, Andhra Pradesh,
India, Pincode: 524132

India India

Dr. Anitha R Assistant Professor, Department of Chemistry, K S School of Engineering and Management, Mallasandra, Bangalore, Karnataka,
India, Pincode: 560109

India India

Dr. Shobha N C Associate Professor, Department of Physics, A P S College of Engineering, Somanahalli, Kanakapura Road, Bangalore Karnataka,
India, Pincode: 560082

India India

Ms. Sweta Dipakraj
Kapade

Research Scholar, Department of Physics, Mahatma Gandhi Vidyamandir's Maharaja Sayajirao Gaikwad Arts, Science & Commerce
College, Malegaon, Maharashtra, India, Pincode: 423105

India India

Dr. M.S.N.A. Prasad Assistant Professor, Department of Chemistry, Institute Of Aeronautical Engineering (IARE), Dundigal, Hyderabad, Telangana, India,
Pincode: 500043

India India

Dr. Shaik Rafi Kiran Professor, Department of EEE, Sri Venkateswara College of Engineering (Autonomous), Tirupati, Andhra Pradesh, India, Pincode:
517507

India India

Applicant

Name Address Country Nationality

Dr. B. Brahmaji Assistant Professor, Dept. of Physics, Anil Neerukonda Institute of Technology and Science, Sangivalasa, Visakhapatnam, Andhra
Pradesh, India, Pincode: 531162

India India

Mr. Abhijit Anil
Gaikwad

Assistant Professor, Department of Chemistry, Nutan Vidya Prasark Mandal’s Arts Commerce and Science College, Lasalgaon,
Niphad, Nashik, Maharashtra, Pincode: 422306

India India

Dr. Nellore Manoj
Kumar

Independent Researcher, Infinite Research, Founder & CEO, 15-225, Gollapalem, Venkatagiri, Tirupati District, Andhra Pradesh,
India, Pincode: 524132

India India

Dr. Anitha R Assistant Professor, Department of Chemistry, K S School of Engineering and Management, Mallasandra, Bangalore, Karnataka,
India, Pincode: 560109

India India

Dr. Shobha N C Associate Professor, Department of Physics, A P S College of Engineering, Somanahalli, Kanakapura Road, Bangalore Karnataka,
India, Pincode: 560082

India India

Ms. Sweta Dipakraj
Kapade

Research Scholar, Department of Physics, Mahatma Gandhi Vidyamandir's Maharaja Sayajirao Gaikwad Arts, Science & Commerce
College, Malegaon, Maharashtra, India, Pincode: 423105

India India

Dr. M.S.N.A. Prasad Assistant Professor, Department of Chemistry, Institute Of Aeronautical Engineering (IARE), Dundigal, Hyderabad, Telangana, India,
Pincode: 500043

India India

Dr. Shaik Rafi Kiran Professor, Department of EEE, Sri Venkateswara College of Engineering (Autonomous), Tirupati, Andhra Pradesh, India, Pincode:
517507

India India

Abstract:

The invention revolves around a novel lithium-ion battery enhanced with nanostructured cathode materials. By employing these advanced nanostructures, the battery offers
superior energy density, rapid charge-discharge rates, and extended longevity. The innovative design and synthesis techniques employed harness the unique properties emerging
at the nanoscale, leading to groundbreaking advancements in energy storage solutions suitable for a wide range of applications from portable electronics to electric vehicles and
large-scale energy storage systems.
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Complete Specification

Description:The present invention pertains generally to the domain of electrochemical energy storage systems, and more particularly, to the design, synthesis, and 
application of nanostructured cathode materials that significantly enhance the durability, capacity, and overall performance of lithium-ion batteries. This invention seeks to 
address the prevalent challenges in the battery industry related to longevity, energy density, and charge-discharge rates, by innovatively leveraging the unique properties 
that arise at the nanoscale.
Background of the invention:
The ongoing evolution and expansion of portable electronics, electric vehicles, and renewable energy storage solutions have heightened the demand for batteries with 
superior energy storage capacity, fast charging capabilities, and enhanced life cycles. Historically, the most prevalent energy storage device has been the lithium-ion 
battery, owing primarily to its relatively high energy density and its compact form factor. A critical component that dictates the performance of these batteries is the 
cathode material, as it plays a pivotal role in determining the energy density, charge-discharge rates, and cycle longevity of the battery.
For many years, conventional cathode materials, such as layered oxides (like LiCoO2), olivines (like LiFePO4), and spinels (like LiMn2O4), have been employed in 
commercial lithium-ion batteries. While they have served the purpose for a variety of applications, their inherent structural and electrochemical limitations have acted as 
bottlenecks for achieving higher energy densities and longer cycle lives. Additionally, with the increasing power requirements of emerging technologies and the necessity 
for rapid charging in applications like electric vehicles, there's an urgent need for cathode materials that can offer faster electron and ion transport.
With the advent of nanotechnology, researchers have observed that materials at the nanoscale often exhibit properties distinct from their bulk counterparts. These unique 
characteristics arise due to the increased surface area quantum confinement effects and shorter diffusion paths at the nanoscale Drawing inspiration from this
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