
1

24M SemiSolidTM Manufacturing Platform

Prof. Yet-Ming Chiang
Dr. Junzheng Chen



The Original Idea Behind 24M:  Combine the High Energy 
Density of Li-Ion with the Flexible Architecture of Flow Batteries

Semi-Solid Flow Cells (SSFCs):
• Highly concentrated yet flowable semi-solid 

suspensions
• Electronically and ionically conductive fluid
• Rechargeable, renewable, storable, 

electrochemical fuel
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M. Duduta et al., Adv. Energy Mater. 1[4] 511-516 (2011); Y.-M. Chiang, W.C. Carter, M. Duduta and P. Limthongkul, 
High energy density redox flow device, US Patents 8,722,226 and 8,722,227, May 13, 2014; 



M. Duduta et al., Adv. Energy Mater. 1[4] 511-516 (2011) 

Y.-M. Chiang and R. Bazzarella, Fuel System Using Redox 
Flow Battery, US Patent No. 8,778,552, issued July 15, 2014.
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The Semisolid Electrode
• Higher Li-ion area capacity (6-12mAh/cm2)
• Lowest tortuosity = thickest electrodes
• Lowest materials cost per stored energy
• Solvent-free manufacturing
• Soft design - extreme abuse tolerance
• Easiest lithium-ion cell to recycle/reuse

http://24-m.com/
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• LFP for Grid 
• LFP for Automotive

LFP cells for Grid and Automotive Applications
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- More than 7 years of cycling data collected, projecting real > 10000 cycles retention with minimum ASI growth
- 1C cycling for 7000 cycles will be about 2 years of data, which is much milder than 7 years test. 

Demonstration 24M 5.5Ah LFP/Gr

Cell Capacity 5.5Ah

Cathode LFP, 9 mAh/cm2

Anode Gr

Charge-discharge rate C/4 CCCV– C/4
Voltage Window 2.0-3.6V
Cycle Life (Prediction  10,000+ @75%
Temperature 25C

ESS first 5.5 Ah pouch LFP/Gr cell cycling – built in 2014

80cm2

Built in 
2014
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Demonstration 24M 110Ah LFP/Gr

Cell Capacity 110Ah

Cathode LFP, 8mAh/cm2

Anode Gr

Charge-discharge rate C/4, CCCV – C/4
Voltage Window 2.0-3.6V
Cycle Life (Prediction >13000 @75%
Temperature 25C

Production intent LFP/Gr prismatic product , 110Ah cell cycling, built-in 2018

Production scale product , 110Ah, shows a better cycle retention after 2500 cycles.  
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• NMC/Gr Cell  

NMC cells for Automotive Applications

© 2022  24M Technologies®, Inc.



NMC811/Graphite, 50Ah Cell,Cycle Performance, 2020 
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Demonstration 24M 50Ah NMC/Gr

Cell Capacity 50Ah

Cathode NMC 811, 9.2mAh/cm2

Anode Graphite

Charge-discharge rate C/4, CCCV– C/3 D
Voltage Window 2.8-4.2V
Unit Cell Energy Densi 270 Wh/kg
Cycle Life >1000
Temperature 30C

NMC-Gr EV design cells achieved more than 1000 cycles stable cycling with minimal ASI growth

NMC811/Graphite Cycle Performance 

© 2022 24M Technologies®, Inc.



NMC EV Cell (50Ah cells)– Electrical Abuse Testing Summary (External Lab / Customer Test)
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Reference Test # of cells tested Results

Overcharge 1C to 200%SOC or 8.4V @ 60˚C 6 EUCAR2

External Short circuit 100%SOC (4.2V), 60˚C, 3.5mOhm 6 EUCAR2 

Internal Short circuit – 
Pin penetration 100%SOC, 0.1mm, Voltage drop of ≤ 5mV 4 EUCAR4

Over-discharge 1C to voltage reverse voltage or
 1C to 0.7V (20% the nominal voltage) 3 EUCAR2

Crush 100%SOC, 50%deformation or 200kN 2 EUCAR1

Thermal Stability 100%SOC, 5 C̊/min ramp to 130 C̊ 4 EUCAR2

• Semisolid electrode combined with Unit Cell structure enabled to achieve exceptional 
abuse tolerance with High Energy Material NMC811

© 2022 24M Technologies®, Inc.



Mechanism of better abuse test result 
• Over Charge- Gas Trapped
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• Crush- Each electrode insulation + Deformable Electrode 

• Hot Plate Test • External Short Circuit Test with Fuse functions 

© 2022  24M Technologies®, Inc.



12


	Slide Number 1
	The Original Idea Behind 24M:  Combine the High Energy Density of Li-Ion with the Flexible Architecture of Flow Batteries
	Slide Number 3
	Slide Number 4
	Slide Number 5
	ESS first 5.5 Ah pouch LFP/Gr cell cycling – built in 2014
	Production intent LFP/Gr prismatic product , 110Ah cell cycling, built-in 2018
	Slide Number 8
	NMC811/Graphite, 50Ah Cell, Cycle Performance, 2020 
	NMC EV Cell (50Ah cells)– Electrical Abuse Testing Summary (External Lab / Customer Test)
	Mechanism of better abuse test result 
	Slide Number 12

