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AMENDED CLAIMS
[received by the futernational Bureau on 02 July 2002 (02.07.02). ]

1 A banery comprising.

a cell with an acid electrolyte, wherein the cell is at least partially divided by a HT

permeable separator into an anode companment and a cathode comparrmenr;

wherein rhe acid electrol~e in the anode companment comprises zinc, and wherein The

acid electrQlyt~ in the cathode compal1ment comprises an element that is ox.idized

d~[ing charging ofrhe banery, and wherein oxidation ofl:he zinc and r~duction of

the oxidized element procluce current provided by the battery;

wherein the o::>,:idi~cd element forms a :itt.It with an acid, thereby increasing ~n fiT

concentration in the cathode companment sufficient to promme an HT flllx into

rhe anode comparrmenr across the separator; and

wherein The tr flux across the separa'tOt lS suft1cient to di::;integrate a zinc dendrite

proximal to the separator.

2. The battery of claim I wherein the acid electrolyte comprises an orgamc aC1d,

3. The battery of cl~im 1 wherein the acid electrolyte comprises an acid selecred from the

group consisting ofmethane sulfonic acid, tritluoromethane sulfonic acid, perchlonc

acid, nitric aCId, hydrochloric acid, and sul'furic acid.

4. The battery of claim 1 wherein the H' permeable separator comprises a pedluorinated

polymer that includes sulfonic or carboxylic groups

5. The battery of claim I wherein the element in the cathode compallmem is a lanthanide

6 The battery ofclaml 5 the lanthanide is selected from the group consisting ofcerium,

praseodymium., neodymium, terbium, and dysprosium

8. The battery ofclaim 2 wherein the organic acid is methane sulfonIC acid and the element

in the Cathode compartmem is cerium
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9 The battery of claim 2 wherein. the organic acid is present in the cathode companment at

i:l concemration ofbetween 1M and 4M.

10. The battery of claim 2 wherein the organic acid is present in the cathode compartment at

a concemration ofbetween. 25M and 3 SM.

11. The battery of claim 2 wherein the organic acid is present m the anode compartment at a

concentration ofat least 2.5M and forms a salt wlth oxidized zinc upon discharge ofthe

banery

12. A battery comprising an anode, a cathode, a :;eparator, and an aCld electrolyte in. which

zinc and a lanthanide form a redox pair, wherein the battery is configured such Ihat

during charging of the battery a HI' flux is generated across the :,;eparator that

disintegrates a zinc dendrite proximal to the separator, and wherein oXIdation ofth~ zinc

and reductlon of the lanthanide produce currem provided by the battery

13. The battery of claim 12 wherein the lanthanide is selected from the group consisting of

cerium, pra:.ieodymium, neodymium, terbium, and dysprosium.

14 The banery of claim 12 wherein the electrolyte comprise.s methane sulfonic acid, wherein

charging of the battery oxidlzes Ce3T
to Ce'h, and wherein the methane sulfonic acid

complexes Ce'h thereby releasing H"l" ThaT passes through the separator.

15. The battery of claim 12 wherein the acid electrolYte is a mixed electrolyte, and wherein

the mIxed electrolyte contacts at least one of the anode and cathode
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Figure 1



INTERNATIONAL SEARCH REPORT International application No.

PCT/US02/04<748

A. CLASSIFICATION OF SUBJECT MATTER

IPC(7) :HOIM 4</24<

US CL : 4<291 188; 204</237, 295

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

U.S. : 4<291 188; 204/237, 295

Documentation searched other than minimum documentation to the extent that such documents are included in the fields
searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EAST

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category· Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

y US 5,827,411A (BISHARA et al) 27 October 1998, col. 2, lines 20- 1-6, 8-15
40.

y US 5,520,793A (GENDERS et al) 28 May 1996, col. 2, lines 25-55. 1-6, 8-15

D Further documents are listed in the continuation of Box C. D See patent family annex.

. Special categories of cited documents: IITI later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered
date and not in contliot with the applioation but oited to understand

to be of partioular relevance
the prinoiple or theory underlying the invention

liE" earlier dooument published on or after the international filing date
!IX" document of partioular relevance; the olaimed invention cannot be

considered novel or cannot be oonsidered to involve an inventive step
ilL" document which may throw doubts on priority olaim(s) or whioh is when the document is taken alone

cited to establish the publication date of another citation or other
llyn document of pa.rticular relevance; the claimed invention cannot bespeoial reason (as speoified)

oonsidered to involve an inventive step when the document is oombined
ITO" document referring to an oral disclosure) use, exhibition or other with oDe or more other such documents, such combination being

means obvious to a person skilled in the art

lip" document published prior to the international filing d.~te but later 1I&" dooument member of the same pateut family
than the priority date olaimed

Date of the actual completion of the international search Date of mailing of the international sear9h report

14 MAY 2002
23 APRIL 2002

Name and mailing address of the ISAIUS Authorized officer /l :{);/}1/Commissioner of Patents and Trademarks
.' oCt/} . .....Box PCT MONIQUE WILLSWashington, D.C. 20231

Facsimile No. (703) 305-3230 Telephone No. (703) 308-0661

Form PCTIISA/210 (second sheet) (July 1998)*


