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Properties & Challenges

- Lithium-sulfur batteries, properties.

- Safe, low-cost, high energy density - Autoclave Stainless
hon fib steel
- Insulating sulfur particles - Carbon fibres
: - - ' 0
- Theoretical specific charge 1675 mAh/g of sulfur Sulfur refined (>70%)
- Lithium-sulfur batteries, challenges: - 24N Sulfur
.. - 0
- Improve the conductivity 125°C Carbon
i fibre
- Suppress polysulfide shuttle Easy to synthesize
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Autoclave |
Sulfur 1500 1.0 1500 —
! 'WWWWLO.Q %
= — 1250- 08T 1250-_
g A fét 1000-_%2; ? fﬁ 1000-
@ S 750- 052 D 750
o . e e : (04 o S
< r "":\'.A'-‘ B A\’ . ' | z 500 - _g: _E o 500 -
T AP 0% B § | —a— o o 3 |—=— Charge (0.2 3
s i “nm. g ,x.k o S 250 —D—gir:l:rhgaerge _gf S & 2% |—=— Discharge 01 ©
) | | —— Efficiency - o/ ——FEfficency ~~ _ Iso0
L J\m Carbon network around O % 20 30 2" 0 10 20 30 40
20 25 30 35 40 sulfur Cycle Cycle
20 [°] (A\=1.541A i .
I ). L Reference sample Composite sample
No structural modification
| | @ Specific charge ~ 1000 mAh/g Specific charge ~ 1250 mAh/g
Perfect conductive network around sulfur particles | CE ~ 90% CE ~ 100%

Aging after 3 months

High resolution in situ XRD
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Conclusions

Phase a (A) b (A) ¢ (A) B (") EFSSS Sulfur/composite electrode:
a-Sulfur  10.48 12.92 24.55 / Fddd

- Easy and fast to synthetize
B-Sulfur  10.92 10.85 10.79 95.92 P2,/c

- B-Sulfur phase only stable at 95°C - Perfect conductive network around the particles

- Density of the material 1.94 g/cm?3 - Specific charge up to 1200 mAh/g

- 12% smaller than the a-sulfur phase B-Sulfur - B-Sulfur phase identified during cycling
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