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(54) Title: SEPARATION OF ELECTROLYTES IN LITHIUM BATTERIES
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(57) Abstract: Methods and articles relating to separation of electrolyte compositions within lithium batteries are provided. The
lithium batteries described herein may include an anode having lithium as the active anode species and a cathode having sulfur as
the active cathode species. Suitable electrolytes for the lithium batteries can comprise a heterogeneous electrolyte including a first
electrolyte solvent (e.g., dioxolane (DOL)) that partitions towards the anode and is favorable towards the anode (referred to herein
as an "anode-side electrolyte solvent") and a second electrolyte solvent (e.g., 1,2 - dimethoxyethane (DME)) that partitions towards
the cathode and is favorable towards the cathode (and referred to herein as an "cathode-side electrolyte solvent"). By separating the
electrolyte solvents during operation of the battery such that the anode- side electrolyte solvent is present disproportionately at the
anode and the cathode-side electrolyte solvent is present disproportionately at the cathode, the battery can benefit from desirable
characteristics of both electrolyte solvents (e.g., relatively low lithium reactivity of the anode-side electrolyte solvent and relatively
high polysulfide solubility of the cathode-side electrolyte solvent).
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Claims Nos. :

The subject matter of the current application refers to a lithium
battery including an electrolyte 'comprising at least two solvents.
Theses solvents should be such that in use there is a partitioning of
the solvents to respective electrodes and whereby the the solvent which
partitions to the cathode reacts adversely with the anode. The prior
art however abounds with lithium batteries comprising an electrolyte
including multiple solvents. These solvents by virtue of simply being
different always have different physical, chemical and electrochemical
chararacteri sties including, and merely by way of example, different
dielectric constants. In use, i.e. when current flows, there will thus
invariably be a certain partitioning i.e. one solvent will
preferentially be attracted toward a specific electrode. Moreover, all

lithium battery solvents reat to a greater or lesser degree with the L i

anode in view of the latter's high oxidative potential. This is indeed
necessary to form a protective layer which protects lithium from
spontanepus dissolution. This protective layer does however influence
the response characteristics of the battery and as such can also be
considerd to be an. adverse reaction. This is the reason indeed that the
lithum battery field is littered with attemtpts to alleviate the effects
of this layer, by providing, for example, specific coatings which
moderate the lithium electrode dissolution but which allow lithium ion

passage therethrough.

With the above in mind, the initial phase of the search revealed a very
large number of documents relevant to the issue of novelty. So many
documents were retrieved that it is impossible to determine which parts
of the claims may be said to define subject-matter for which protection
might legitimately be sought (Article 6 PCT). For these reasons, the
search was performed taking into consideration the non-compliance in

determining the extent of the search.
The search was thus limited to the specific manners in which this
partitioning phenomen is enhanced in the current application, namely
via:

(i) The type of polymer gel layer of claim 7

(ii) The type of separator of claim 10

(iii) The solubility ratio of claim 13

(Tv) The immiscible solvents of claims 15

(v) The type of anode and/or cathode polymer layer of claims 17,18 or 21

The applicant's attention is drawn to the fact that claims relating to

inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
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policy when acting as an International Preliminary Examining Authority is

normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.2),
should the problems which led to the Article 17(2)PCT declaration be
overcome .
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