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(57) Abstract

A solid acid material is used as a proton conducting
membrane in an electrochemical device. The solid acid material
can be one of a plurality of different kinds of materials. A binder
can be added, and that binder can be either a nonconducting or a
conducting binder. Nonconducting binders can be, for example,
a polymer or a glass. A conducting binder enables the device
to be both proton conducting and electron conducting.
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1. Claims Nos.:
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2. D Claims Nos.:
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an extent that no meaningful international search can be carried out, specifically:

3. D 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 I Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

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

Please See Extra Sheet.

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

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

3. |:I 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. 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.:
1-7, 9-15, 17. 18, 23, 24, 26, 29-32, 43-63, 65-69, 76-85, 87-98, 108-110 (specie i, Cs)

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet(1)) (July 1998)«



INTERNATIONAL SEARCH REPORT International application No.
PCT/US00/01783

A. CLASSIFICATION OF SUBJECT MATTER:
[PC ()

CO1D 5/00, 17/00; CO1B 13/00. 17/00, 19/00. 25/00. 33/00: HOIM 6/18, 8/10; HOIB 1/00; GOIN 27/406
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BOX II. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING
This ISA found multiple inventions as follows:

This application contains the foilowing inventions or groups of inventions which are not so linked as to form a single

inventive concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees
must be paid.

Group L. claim(s) 1-32, 43-67 (first occurrence), 67-69, 76-85, 87-98, and 108-110, drawn to a first product of solid acid
material.

Group 1, claim(s) 33-42, drawn to a first method of use.

Group III, claim(s) 70-75 and 99-107, drawn to a second method of use.
Group 1V, claim(s) 86, drawn to a third method of use.

Group V, claim(s) 111, drawn to a fourth method of use.

Group VI, claim(s) 112-115, drawn to a first method of making.

The following species have been identified where M is equal to

a) Li (claim 23)

b) Be

¢) Na (claim 24, 96)

d) Mg

e) K

f) Ca (claim 28, 96)

g) Rb (claim 21, 22, 93)

h) Sr

i) Cs (claim 5, 7, 11-15. 17, 18, 23. 24, 26, 36. 62, 87-90, 93, 96, 97, 98)
j) Ba

k) Tl (claim 16, 25. 93)

1) NH4 (claim 8, 19, 20. 27. 37. 64, 91-93, 96. 97. 98)

Claims 1-4, 6, 9, 10. 29-35. 39-60. 61. 65-68. 69-86. 94. 95. and 99-115 are generic.

The inventions listed as Groups 1-VIII do not relate to a single inventive concept under PCT Rule 13.1 because, under
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Regarding Groups 1I-IV, each is drawn to a method or use or a method of making which do not share a special technical
feature which defines a contribution over the prior art (37 C.F.R. 1.475 (a)-(d)).

The separate species outlined above do not share a common core structure, nor is each alternative a recognized
equivalent of the other species.
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