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(57) Abstract: Combinations of materials are de-
scribed in which high energy density active materi-
als for negative electrodes of lithium ion batteries.
In general, metal alloy/intermetallic compositions
can provide the high energy density. These materi-
als can have moderate volume changes upon cy-
cling in a lithium ion battery. The volume changes
can be accommodated with less degradation upon
cycling through the combination with highly
porous electrically conductive materials, such as
highly porous carbon and/or foamed current col-
lectors. Whether or not combined with a highly
porous electrically conductive material, metal al-
loy/intermetallic compositions with an average
particle size of no more than a micron can be ad-
vantageously used in the negative electrodes to im-
prove cycling properties.
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:I Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. Claims 1-9 relate to a negative electrode which comprise a foamed current collector.

2. Claim 10-13 relate to a negative electrode which comprise porous carbon particles with a certain BET surface area.

3. Claims 14-17 and 18-22 relate to a negative electrode which comprise an active material particle with a certain particle size.
4. Claims 23-25 and 26 relate to a method for forming an active material particle by milling.

5. Claims 27 related to a collection of composite particles which comprises a certain particle size and a certain composite
weight percentage.

The inventions listed as 1-5, do not relate to a single general inventive concept under PCT Rule 13.1, because, under PCT Rule
13.2 they do not share the same or corresponding technical features.

1. l:l As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. l:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:I The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
|:| No protest accompanied the payment of additional search fees
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