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Increasing demand for LIBs
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Lithium-ion batteries are already among the most widely used LIBs usua

devices and are becoming even more so [1].

Saturated Water/DMSO hybrid
electrolytes for lithium-ion batteries
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lly contain flammable organic solvents than sometimes can
cause combustions or explosions [2].
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A co-solvent hinder the access of the water molecules to the Inner Helmoltz Plane (IHP), where redox reaction occurs.

La-l-t—i-m-wra-t@r—:-z-Z—VJ

Water molecules are locked in solvation shells

Waterin-salt-Superconcentrated—=3.\.
Great amount of salt => more than one ion for shell

H,0

Cation
+
Anion

Secondary solvation shell

g water

ﬁ his hybrid system: o DMSO
S

H3C™ ~ "CHj

&

® o
+  LIFSI  or  LiTFSI
S L'_ Salts: fluorinated salts can ¢ Li" f .
VW _N._~" help the formation of the Solid X _NZ X
F~ B o] "F Electrolyte Interphase F fﬁ\ :

F
AN
O OO0 O/

Co-solvent: non-flammable, economic, safe
Electrolytes: DMSO:water:LiFSI = 2:2:3
Electrochemical Stability Window
Potential vs Li+/Li

Conductivity and viscosity
T/°C
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Electrochemical performances

- /

— D2w2F3 cell, cycle 1
— D2w2F3 cell, cycle 10
N D2w2F3 cell, cycle 100
—— D2w2T2 cell, cycle 1
/ —— D2w2T2 cell, cycle 10
D2w2T2 cell, cycle 100

V
—
o
/
/

Cell potential /
O

S
N
L A

)
o

........................

O 10 20 30 40 50 60 70 80 90 100 110 120
Gravimetric Charge / mAh g™

Cell configuration:
Al|LiTi,(PO,);|electrolyte|LiMnO,|CC-Al

Electrodes that fit
better with the ESW

Current collectors that allow to

have the widest ESW

Conclusions

As expected in superconcentrated solutions, the most concentrated electrolyte, that is
D2w2F3, show higher viscosity, lower conductivity and wider ESW .
This features allow to have better electrochemical performances.

Conductivity and viscosity are inversely proportional

Resistance = opposition to the charge movement

In this case is represented by viscosity

Electric potential
charge movement

driving force of
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Nernst—Planck equation express

the relation between potential
and the ion movement

]ion, migr (x) = DionCion

Current = charge movement

In this case is the ionic

conductivity
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