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Battery and its types



Li-ion batteries and different available sizes



Component Wise Distribution 



Challenges in scaling Indian Battery Industry

Reserves of Critical 

Materials for Nickel-

manganese-Cobalt 

Lithium-ion Batteries in 

Selected Countries-

Niti Aayog



Why Sodium-ion Battery?

High battery performance 

at low cost

Highly safe and do not 

spread fire

Uses low cost, earth 

abundant materials

Sustainable & eco-

friendly

Infinite resources and 

worldwide availability

Simple Battery Design

Electric Two & 

Three Wheelers
Solar & Wind 

Grid

UPS & Inverter 

Batteries

SLI Batteries Small Applications 

like Toys, 

Emergency Lights etc.

Applications



Innovation 1

• Indi Energy achieved world’s highest capacity

in Hard Carbon for Sodium ion batteries (SIBs)

made using bio/agricultural waste. Technology

patented by Indi Energy (both Indian and

International).

Bio/Agri-Waste Hard Carbon Sodium Ion Batteries

• Only company in India currently working in

supplying low cost, high quality Hard Carbon

for SIBs. Currently running Pilot plant in IIT

Roorkee.

• The innovation can simultaneously reduce air

pollution issues and increase income for Indian

farmers.



Innovation 2

Sodium-ion cathodeSodium precursors

• Indi Energy Sodium ion cathode uses earth abundant materials.

• No use of lithium, cobalt or nickel.

• High charge/discharge rate capable cathode material.

• Technology patented by Indi Energy.



Innovation 3
India’s first company to 

indigenously develop Sodium ion 

Pouch Cell, made using locally 

available materials.

Sodium ion Pouch Cell

Specification: 

• 3.2 V, 1000 mAh

capacity.

• Cycle life tested: 

over 500 cycles 

with >80% capacity 

retention.

Short Movie.mp4


Technology Differentiation

For Battery Cell Lead Acid Battery
Lithium Iron

Phosphate Battery 
(LFP)

Indi Energy 
Sodium-ion battery

Cost Per kWh Rs. 2,500 – 3,000/kWh Rs. 10,000 – 11,000/kWh Rs. 7,000 – 8,000/kWh

Energy Density 30 – 35 Wh/kg 120 – 140 Wh/kg 100 – 120 Wh/kg

Nominal Cell Voltage 2.1 V 3.2 V 3.2 V

Safety Moderate High High

Materials Toxic Scarce Earth - Abundant



Case Study
E-rickshaw battery

• 2 million E-rickshaws currently running in the country covering more than 80% market

share of all EVs currently running in India.

• A typical E-Rickshaw battery of 4-5 kWh battery ratings costs around Rs. 25,000-30,000.

• Currently uses poor performing Lead acid battery with life of only 6-12 months,

use of toxic materials like Pb and charging time of 8-10 h.

• Li-ion batteries with life of around 2-3 years, charging time of 3-5 h, Heat

dissipation issues and cost of around Rs. 65,000-70,000.

• The Sodium ion batteries would easily replace them with life of atleast 3 years,

charging time of 3-5 h and estimated cost of around Rs. 45,000-50,000.



Sodium ion Battery Technology Status
Indi Energy 

Sodium-ion battery 
& Hard Carbon

Energy Density: 
100 – 120 Wh/kg

Nominal Voltage: 3.2 V

Safety: High

Made from Agricultural 
waste and Earth –

Abundant materials

Hard Carbon Capacity: 300 
mAh/g (upto 1.0 V)

Cyclability: >1000 cycles at 
1C with >80% capacity 

retention 

Challenges in 
scaling  

Sodium-ion 
Batteries globally

Supply of low cost, 
high quality Hard 

Carbon

Supply of low cost, 
high rate capable     

Sodium ion cathode 
material

Supply of low cost, 
high quality Sodium 

ion electrolyte 



Achievements

Sodium ion Pouch Cell

Hard Carbon

Sodium-ion cathode

Products: Patents filed/granted

5 Indian Patents filed on
various aspects of Sodium
ion batteries, 1 (one)
already granted by the
Indian Patent office.

1 International Patent
(PCT) filed.

Incubated at

Supported by:

BIG Capital Group



Achievements

Indi Energy also won the Best
Startup Award in the Startup
Expo organised at IIT Roorkee
in Nov 2022.

Indi Energy won the Best
Startup Award under
Energy sector in National
Startup Awards 2022.

Indi Energy won the DRDO’s Dare
to Dream 3.0 contest under
Startup Category in Oct 2022.



Thank You

For discussions/suggestions/queries email: yogesh.sharma@ph.iitr.ac.in
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