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Current Commercial Batteries

By Chemistry

Source: Battery 2030+, Inventing the sustainable batteries of the future. European commission

Gasoline 
9,700 Wh/L, 12,200 Wh/kg

Lead-acid: 55 Wh/kg, 110 Wh/L

Ni-MH: 125 Wh/kg, 310 Wh/L

Li-ion: 200 Wh/kg, 500 Wh/L

Na-S: 250 Wh/kg, 300 Wh/L

VRB: 50 Wh/kg, 70 Wh/L

Na-S

VRB
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Lithium-ion Batteries

Overview

Source: Lithium-ion Battery Cell Production Process, PEM of RWTH Aachen University

Anode materials
• Graphite
• Silicon
• Li4Ti5O12 (LTO), etc.

Cathode materials
• LCO
• LMO
• LFP
• NCA
• NMC, etc.

LiPF6 salt in organic 
carbonates (EC, DEC, 
DMC, PC, etc,.)

Porous polyolefin (PO) 
composed of polyethylene 
(PE) and polypropylene (PP) 
membranes 
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Lithium-ion Batteries

By Cathode Materials

Source: Y. Miao, Energies 12(6):1074-1094, March 2019 and Battery Talk: Battery Application Break Down 1/01/2023 (Version 1.0)
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Battery Chemistry Roadmap

Source: Battery 2030+ Roadmap; Redrawn from Li, et al, cited from Figure 1 in Energy Storage Materials, 23(2019) 144-153 State of Batteries Report 2020, Battery Bits

Battery 2030+ EU

Roadmap of China
Li-ion batteries: 300 Wh/kg

RISING II (Now RISING III)
Fluoride batteries: 500 Wh/kg
Zn anode batteries: 200 Wh/kg

Battery 500
Li-ion batteries: 500 Wh/kg

Battery 2030+
All batteries: 500 Wh/kg
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Next Generation Batteries

Source: Battery 2030+, Inventing the sustainable batteries of the future. European commission
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Battery Technology Comparison

Keys Metric for Each Application

Source: The Battery Report 2022, Volta Foundation and Battery Talk: Battery Application Break Down 1/01/2023 (Version 1.0)
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Battery Value Chain

at ENTEC

Cell design 

& production

Recycling 

and 2nd life
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ENTEC Partner (Partial)

Batteries and Energy Storage Sectors
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