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Lithium/Sulfur Discharge/Charge Chemistry
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Li-S and Li-ion Cell Performance Comparison
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Alpha Cell Development Plan

• Alpha 1-3 Metal foil cells (MFC)
• Alpha 4 MFC with low impedance
• Alpha 5 Spray metal tabs at cathode and anode
• Alpha 6 PET substrate for cathode
• Alpha 7 Coated Separator on cathode
• Alpha 8 Thin film plastic cell



Li-Polymer vs. Lithium-Sulfur
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Voltage vs Ah At Various Discharge Rates
Alpha-6 Improved Design
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Cell Utilizing New Electrolyte Additive
Ragone Plots At Various Temperatures
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Voltage vs Discharge capacity at different temperatures

1.2

1.4

1.6

1.8

2

2.2

2.4

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Discharge capacity, Ah

Vo
lta

ge +25 oC

-20 oC
-30 oC

-40 oC

 Discharge 3.5 A
5C



Self-Discharge
• Recoverable Self-Discharge : 20% in 1st month then <5%/month after.  All

capacity is recoverable within 2 cycles.

• Non Recoverable Self-Discharge : total of less than 8 % due to corrosion of
lithium anode by polysulfide. Protection of lithium surface by anode
stabilization layer will solve this issue.

Safety
• Building fundamental understanding of materials, design, and interactions

related to safety behavior.
• Testing each alpha design as developed per UL standards.

• Bare cells pass all tests except marginal on hot box at 150oC and >300%
overcharge.

• Designing to extend limits of safety.



Li-S Compared to Other Systems
Energy Density Comparisons
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