Investigating Cathode Composition and
preparation in Lithium-Sulphur batteries

Optimising synthesis pathways for capacity realisation and retention
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The cathodes with unheated composites performed observed within the cathode (Fig 4) and Li,S

inconsistently; the distribution of sulphur was heterogeneous so Equivalent Diameter (um)

precipitated on the surface of the cathode. Fig 2: Comparing size distribution of sulphur particles
Li,S is electronically insulating, so over time this
precipitate could lead to poor sulphur utilization
and capacity degradation.(3)

it was difficult to predict the amount of sulphur per cathode. .
This led to one cell appearing to have a capacity above 100% of
the theoretical capacity based on predicted sulphur content.

The hypothesis is that by heating to
155°C, the Sulphur melts to its lowest

Most of these cells failed. k. N viscosity and.more evenly coats thg

* The cathodes that had composites heated to 155°C consistently ,), . ‘3"?: - g,‘; = — Carbon, leading to more contact with the
performed with high capacities and a low failure rate compared & RS - ?‘ . R 100 pm cz?rbon and greater current cqllectlon.
to those with composites heated to 120°C. This could be due to Fig. 3: Sulphur distribution = Higher Sphericity of particles in the “120”

Fig 4: Sulphur (yellow)and Li,S  cell suggests that Heating to 155 °C

(blue)in discharged “1>5%cell  ragyits in better coating of the Carbon.
50

the “120” cathodes being thicker (and containing more sulphur.)
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* Heating the composite to 155°C melts the sulphur to its lowest
viscosity. This results in a lower sphericity of sulphur particles in SEM and
the cathode, suggesting higher surface contact of sulphur and SN iz s
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* Not heating the sulphur and carbon composite results in a
heterogeneous and unreliable cathode

e Sulphur accessibility and utilization is the most important factor
for improvement in capacity; despite increasing the mass of
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