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PRESS RELEASE

IIT Hyderabad researchers developed an alternative for conventional
Lithium-ion batteries

This more sustainable and low-cost Dual carbon battery may find potential uses in high voltage
applications, sophisticated battery-run medical devices, regenerative braking systems in electric
vehicles, and stationary grids.

Hyderabad April 05, 2021: Electrochemical Energy Storage (EES) Lab at IIT Hyderabad, under the
supervision of Dr. Surendra Kumar Martha (Associate Professor, Department of Chemistry) has developed
a 5V Dual Carbon Battery utilizing self-standing carbon fiber mats as both electrodes (cathode and anode).
This new model sets aside the requirement of toxic, costly, and heavy transitional metals.

Energy economy based on renewable sources has been put forward as a way out to shrug off the
dependence on fossil fuel. Rechargeable Lithium-ion batteries (LIBs) are projected to meet future electric
mobility, electric aviation, and stationary grid energy storage targets within 2030. However, LIBs need
toxic and costly metals like cobalt, nickel, manganese, etc., for functioning. Geologically unsymmetrical
distribution of Lithium and cobalt along with geopolitics and unethical child labor centered on mining,
causes havoc fluctuations in raw material cost. It affects the market price stability of large LIB packs used
in electric vehicles. In the dual-carbon battery, both the electrodes consist of carbonaceous materials, and
the ions from the electrolyte intercalate and de-intercalate into the electrode matrix.

The novel dual carbon battery consisting of zero transition metal is environmentally benign. 1t may cut
down the overall battery cost by 20-25% and is expected to curb the unpredictability in market price. The
use of ubiquitous carbon as electrode active material as well as current collector replacing heavy metals
brings in the aspects of lightness and flexibility. The fabricated 5.0 voltage (nominal voltage 4.6 V) cell
provides an energy density of 100-watt hour per kilogram approximately and can be extended up to 150-
watt hour per kilogram with further modifications. The research team believes that developed cells may
find potential uses in high voltage applications, sophisticated battery-run medical devices, regenerative
braking systems in electric vehicles, and stationary grids.

The leader of the investigation team, Dr. Surendra Kumar Martha, said, “The study will be extrapolated
to push the energy density limits further, and their broad vision includes introducing the dual carbon
system as a cheaper LIB alternative to the Indian Market.”

The research was carried out by Mr. Shuvajit Ghosh and Ms. Udita Bhattacharjee, PhD students at IIT
Hyderabad, under the supervision of Dr. Surendra K. Martha, in collaboration with Oak Ridge National
Laboratory (USA) and Naval Materials Research Laboratory (Mumbai, India). Naval Research Board
(DRDO) supported this project.

The detailed experiments and discussions can be found in the article entitled ‘Multifunctional Utilization
of Pitch-Coated Carbon Fibers in Lithium-Based Rechargeable Batteries - Ghosh, S., Bhattacharjee, U.,
Patchaiyappan, S., Nanda, J., Dudney, N.J. and Martha, S.K.” published in Advanced Energy Material, 2021,

2100135 (DOI: 10.1002/aenm.202100135).
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About IlIT Hyderabad

Indian Institute of Technology Hyderabad (lITH) is one of the six new Indian Institutes of Technology
established by the Government of India in 2008. In a short span of 12 years, the institute built on an
imposing 578-acre campus and has been ranked among the top 10 institutes for four consecutive years in
the NIRF released by the Ministry of Education, Gol. IITH was also ranked under Top #20 in the recent
edition ARIIA on indicators related to ‘Innovation and Entrepreneurship Development’ among students
and faculties. IIT Hyderabad has 237 full-time faculty, 3,397 students of whom 20 per cent are women,
nearly 200 state-of-the-art laboratories and five research and entrepreneurship centres. The Institute has
a strong research focus with more than Rs. 500 crore of sanctioned research funding while PhD scholars
account for about 30% of total student strength. IITH students and faculty are at the forefront of
innovation with more than 5500 research publications and 164 patent disclosures, 300 sponsored/
consultancy projects and 50 industry & academic collaborations.

To know more, please visit: https://www.iith.ac.in/

Follow us on Twitter - https://twitter.com/IITHyderabad

Follow us on Facebook - https://www.facebook.com/iithyderabad/

Follow us on Instagram - https://www.instagram.com/iithyderabad/

Follow us on LinkedIn - https://www.linkedin.com/school/indian-inst-of-technology-yderabad/mycompany/

Please direct all media queries to:
Mrs. Mitalee Agrawal | Public Relations Officer, IIT Hyderabad
Cell: 8331036099 / Email: pro@iith.ac.in

You can view all press release/ note from IlIT Hyderabad at: https://pcr.iith.ac.in/pressrelease.html
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