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(57) Abstract: The present invention generally relates to energy storage devices, and to metal sultide energy storage devices in par -
ticular. Some aspects of the invention relate to energy storage devices comprising at least one flowable electrode, wherein the flow -
able electrode comprises an electroactive metal sulfide material suspended and/or dissolved in a carrier fluid. In some embodiments,
the flowable electrode further comprises a plurality of electronically conductive particles suspended and/or dissolved in the carrier
fluid, wherein the electronically conductive particles form a percolating conductive network. An energy storage device comprising a
flowable electrode comprising a metal sulfide electroactive material and a percolating conductive network may advantageously ex-
hibit, upon reversible cycling, higher energy densities and specific capacities than conventional energy storage devices.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-55, 87-90

An energy storage device, comprising:a first flowable
electrode (catholyte) comprising an electrode composition
comprising:a first electroactive material comprising sulfur
or a metal sulfide, wherein the first electroactive material
is suspended and/or dissolved in a fluid; and electronically
conductive carbon (nano)particles suspended in the fluid,
the electronically conductive particles forming a
percolating conductive network; and a second electrode in
electrochemical communication with the first electrode and a
method of operating this energy storage device

2. claims: 56-86

An energy storage device, comprising: a first electrode
comprising an electrode composition comprising a first
electroactive material comprising sulfur, wherein the first
electroactive material is suspended and/or dissolved in a
fluid, wherein the concentration of sulfur is at Teast about
2 M; and a second electrode in electrochemical communication
with the first electrode, wherein the second electrode
comprises a second electroactive material comprising an
electroactive metal or metal alloy comprising a non-sulfur
element, wherein both electrodes of the energy storage
device are substantially fluid prior to first use,
characterised by further comprising a layer adjacent the
second electrode of the energy storage device, wherein the
layer comprises LiNO3, a ceramic and or a polymer.

3. claims: 91-95

A method of operating an energy storage device, comprising
the steps of:

reversibly cycling an energy storage device containing a
flowable electrode such that a metal sulfide is precipitated
and subsequently dissolved in the flowable electrode during
the cycling wherein the precipitated and dissolved metal
sulfide comprises Li2S, wherein the reversible cycling
occurs over a voltage range of from about 0.45 V to about
2.7 V, wherein the flowable electrode of the energy storage
device is in motion during at least a portion of the cycling
and wherein reversible cycling of the energy storage device
comprises: transporting the flowable electrode through an
electrode compartment; inhibiting the flow of the flowable
electrode; at least partially charging or discharging a
portion of the flowable electrode; and transporting the
flowable electrode out of the electrode compartment.
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