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Magnesium-lon Electrolytes Towards Cl-free Electrolytes
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Storage

The Promise of
Magnesium-lon Batteries

*8th most abundant element
* Low-cost raw material
*Higher energy density

*High volumetric capacity
*Safer

Multivalent lon

Global Lithium Resources

Solvent

Li*permeable Layer

X x¢

Conventional
Electrolytes on Li

Grignard-Based / Organo
Electrolytes on Mg

Mg?*timpermeable Layer

Conventional
Electrolytes on Mg

No Mg?*Blocking Layer

A

F,C
F3C\ _CF3 3 Y

Magnesium Fluorinated

Alkoxyaluminate
Mg|Al(HFIP),

Magnesium Fluorinated
Alkoxyborate

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

(a)151- o T T | (b)15-_ 0.3 mol dm™® Mg[AI(HFIP),, |
. | e ] | e —0-G1 |
s Argentina . B=ar= O-G2 -
; 27.0% T o638 |7 | - 8N
A g 10} i & 10 C
N2 D | | 2 | \ I
. ° ° ° I | | @ |
ZUS eArgentina + Bolivia own = | 1S | .
Canada ' .. © s j S ]
4.6% > 43% of global Lithium | O/O/O\Q\O\O : | /—0\0\0 :
DRC £ | S L e T Sy SR D & v osss s P T SR I e e I S .

o 0.1 0.2 0.3 04 0.5 0.6 0.1 0.2 0.3 0.4 0.5 0.6
5.0% e Top 7 countries own ./ mol dm” Cyg / Mol dm’™
China >80% of global Lithium
 resources! Electrochemlcal Characteristics
Bollv(:a Grignard-Based: All- Chlorine-Based non-nucleophilic: e e
e Phenyl Complex (APC) Mg(TFSI),/MgCl, (a)

ustralia
11.2%

Multivalent: Similar to Li-ion

*Volumetric Energy Density:

Li ~ 2062 mAhcm™3
Mg~3832 mAhcm™>

*Anode: Mg Metal
Cathode: Chevrel Phase
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of Magnesium

¢ Incompatible with typical cathodes
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e Moisture Sensitive
e All extremely hinder practical battery
materialization
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