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The Original Idea Behind 24M: Combine the High Energy
Density of Li-lon 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;
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A mew type of battery could
nanotech crude
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Y.-M. Chiang and R. Bazzarella, Fuel System Using Redox
Flow Battery, US Patent No. 8,778,552, issued July 15, 2014.

Electrolyte smoothie produces
more juice: New electrolyte for
lithium batteries

by Martin Ottmar puilished: 201 1-05-27
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In bbatteries, both the enengy storage materials themseles
and the systam around them such as casing, electrodes,
glectrolytes or mambranes play impotant roles for the
r2EUlng pemarmance. Maturally, ane would wanl 1o palr
tho se msterials with the highest posibla energy denzity with minimum technical

hallast.

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

AWILEY-VCH seml-Solid Rechargable Flow Batteries
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The Semisolid Electréde

Higher Li-ion aré;a capacity (6-12mAh/cm?)
Lowest tortuosi,tyi = thickest electrodes :
Lowest materiallsf.'f cost per stored energy
Solvent-free marg_mfacturing

Soft design - extfgme abuse tolerance
Easiest lithium-ion cell to recycle/reuse

http://24m.com/



IFP cells for Grid and Automotive Applications

e [FP for Gid
e [FP for Automotive




ESS first 5.5 Ah pouch LFP/Gr cel byualing 2014
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Cell Capacity 5.5Ah
i Cathode LFPO mAlficn?
72 Anode Gr
68;..5 Chargelischarge rate = C/4 CCE\C/4
—————————— Voltage Window 2.03.6V
e Cycle Life (Predictior 10,000+ @75%
Temperature 25C

6 |- 1C cycling for 7000 cycles will be about 2 years of data, which is much milder than 7 year

- More than 7 years of cycling datallected, projecting redD000 cycles retentioith minimum ASI grokth




Production intent LFP/Gr prismatic product , 110Ah celic\&iihg, built

Capacity Retention (%) *
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Cell Capacity 110Ah
Cathode LFP8 mAlficn?
Anode Gr
————————————————————————— Chargelischarge rate  C/4, CCG\C/4
~ Voltage Window 2.03.6V
Cycle Life (Predictior >13000 @75%
Temperature 25C

Production scale product , 110Ah, shows a better cycle retention after]2500 cycles.
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INMC cells for Automotive Applications

« NMUGr Cell

© 2022 24MTechnologies® Inc.



NMC811/Graphite, 50AKYclelPerformance, 2020

NMC811/Graphite Cycle Performance
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: : Cell Capacity 50Ah
g 0 Cathode NMC 8%6.2mAh/cfh
E i Anode Graphite
: Chargelischarge rate  C/4CCGCYC/3 D

06 Voltage Window 2.84.2V

i Unit Cell Energy Densi 270 Wh/kg
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Cycle Number #

— Temperature 30C
wENUEC

UNITED STATES ADVANCED BATTERY CONSORTIUM
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NMGEGSr EV design cells achieved more than 1000 cycles stable cycling with minfmal ASI gro%

© 202224M Technologies®, Inc.



NMC EV Cell (50Ah-c&ltsjrical Abuse Testing Summary (External Lab / Customer Test)

# of cells tested m

1Cto 200%SOC or 8.4V(@60°C

External Short circuit 100%SOC (4.2V), 60°C, 3.5mOhm 6 EUCAR2
INEMEL Sine7s @R 100%S0C, 0.1mm, Voltage drop of < 5mV 4 FLUCARS
Pin penetration
: ICto voltage reverse voltage or HUCAR
Over-discharge ICto 0.7V (20%the nominal voltage) 3
Crush 100%S0OC, 50%geformation or 200kN 2 BUCARI1
Thermal Stability 1009S0C, 5Cmin ramp to 30C 4 EUCAR2

« Semisolid electrode combined with Unit Cell structure enablecteatitn
abusdolerancevith High Enerqgy Material NMC811

0 24

© 202224M Technologies®, Inc.



Mechanism of better abuse test result

Confidential

Over Charge- Gas Trapped

NMC811 EV Cell - Baseline Design, C/2 Overcharge to 200%S0C
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Max Voltage 8.4v

Max Temperature 30.2°C
Time to max voltage 44min
OCV After Test 4.91v

Hot Plate Test

NMC811 EV Cell — Thermal Stability: 100%SOC, 5°C/min ramp to 130°C

TEMFERATURE (*(")

Temperature
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107226A-0001

Max T at venting: N/A

Max. T; 124°C
"l Cell Did Not Vent, No Fire
3 L EUCAR 2
L] Pl 4000 G F000 10009 12000 14000
TILE (FECONDE)

Cell venting: Did not vent
Venting SOC: Did not vent

© 2022 24MTechnologies® Inc.

Crush- Each electrode msulation +Deformable Hectrode

Product Safety : LFP 100Ah+ Cell Crush Test [ Unprecedented Level of Safety
" SIDE CRUSH I

Result

EUCAR rating
Venting
Max Temp

External Short Circuit Test with Fuse functions

NMC811 EV Cell — Electrical Abuse : 3.5mohm External Short, 100%S0C @ 60°C — EUCAR 2
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