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Rechargeable Sodium-ion and
Lithium-ion Batteries with Thionyl
Chloride-based Electrolyte

Lithium thionyl chloride batteries are one of the most energy dense batteries but
have attracted limited prior interest due to their lack of rechargeability. Stanford
researchers have overcome this issue by developing rechargeable lithium thionyl
chloride batteries as well as a cheaper sodium based analogue. The rechargeability
of these cells is credited to electrolyte additives which helped regenerate redox
active species upon discharging and charging. In the sodium cells, aluminum
trichloride was added to the electrolyte and formed sodium chloride upon discharge.
This subsequently reacted with AICI4' SOCI* during charging to re-generate thionyl
chloride, thus overcoming one of the key issues in current primary alkali metal-
thionyl chloride battery designs. The resulting Na/Cl battery could be reversibly
cycled for >100 cycles up to 1000mAh/g with an average ~3.55 V discharge
plateau. Similar addition of lithium chloride to the lithium cells resulted in high
discharge capacity of ~ 3000 mAh/g, reversible cyclability at capacity up to 800
mAh/g with an average ~ 3.6 V discharge plateau. These rechargeable, high
capacity/energy density batteries are well suited to long term use and stability.
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Figure Description: An LED light is powered by a prototype rechargeable battery
using the sodium-chlorine chemistry developed recently by Stanford researchers.
(Image credit: Guanzhou Zhu)

Stage of Research

e Prototype

Applications

Grid storage

Electric vehicles

Personal electronics

Utility metering or GPS tracking

Advantages

» High capacity/energy density



e Na/Cl battery: >100 cycles up to 1000mAh/g with an average ~3.55V
discharge plateau

e Li/Cl battery: reversible cyclability at capacity up to 800 mAh/g with an average
~ 3.6 V discharge plateau

e Rechargeable

e Cheaper sodium design
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