(57) Abstract:

use in

sol vent ;

consi st

sel ect ed(19)rwisrlddntgieatupl Pecpefty Otdatiightion
antinmony and ar detanaiondRBuresnr esents r &

groups:
Br, d,

Rechar g

i nt er.calsgy nfhabRlPRER CladictRbR!
above- descrubeds, upgesawss, adssmiciael osed.

00 O

29919 Al

0O 01

The present

an el ectrochenical cell

i ng of magnesium calcium alu

al kyl, al kenyl, aryl, phenyl,

|n whi ch:

I nvention provides a non-aqueous electrolyte for
conpri si ng:
(1) MMHMAWLWWEBWHWUWRM PEENTAQORERATION FREARY (BTt he
formula M[err](ZRlerr] X[err])[err]

(a) at | east one organic

M is selected froma group
l'ithiumand sodium Zis

O AR

I, and anmido; X is a halogen (I,

F; (4B)ThtePiatioBUPLEEtEn Bitd G=6 i N t he Cas@n)diterisyinalubtntion Nubes moNY
and ar seni C, Z6Wpri-2008(26104.2061 i n the pege of Z=al W 01/2091DrAr

(21) International Application Number: PCT/US00/28683

(22) International Filing Date: 17 October 2000 (17.10.2000)

(25) Filing Language: English

{26) Publication Language: English
{30) Priority Data:

09/419,940 18 October 1999 (18.10.1999) US

(71) Applicant (for all designated States except US); BAR-
YLAN UNIVERSITY {IL/IL); 52900 Ramat Gan (IL).

{71) Applicant (for 77 only): FRIEDMAN, Mark, M.
[USALJ; 1 Alharizi St., 43406 Raanana (IL).

(72) Inventors; and

(75) Inventors/Applicants (for US only): AURBACH, Doron
[ILALY; 62 Uziel St, 51646 Bnei Brak (IL). GOFER,
Yosef [ILAL); 1173 Haoranim St., 45263 Hod Hasharon
(IL). SCHECHTER, Alexander [IL/IL}; 32 Tamar St.,
60190 Neve Monoson (IL). ZHONGHUA, Lu {JL/IL];
Dept. of Chemistry, Bar-Ilan University, 52900 Ramat

anotM 6/08Nd ABLMYCEZBRAN! Eraf [LAE 2 Hasmader St,

75491 Rishon Lezion (IL).

(74) Common Representative: FRIEDMAN, Mark, M.; c/o
Castorina, Anthony, Suite 207, 2001 Jefferson Davis High-
way, Ardington, VA 22202 (US).

(81) Designated States (national): AE, AL, AM, AT, AU, AZ,
BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK,
DM, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL,
IN, 1S, JP, KE, KG, KP, KR, KZ,LC, LK, LR, LS, LT, LU,
LV, MA, MPb, MG, MK, MN, MW, MX, NO, NZ, PL, PT,
RO, RU, SD, SE, 8G, 81, SK, SL, TI, TM, TR, TT, TZ, UA,
UG, US, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, T™), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CE CG,
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
With international search report.

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

{54) Title: HIGH-ENERGY, RECHARGEABLE, ELECTROCHEMICAL CELLS NON-AQUEOUS ELECTROLYTES

(57) Abstract: The present invention provides a non-aqueous electrolyte for use in an electrochemical cell comprising: (a) at least
~~ one organic solvent; (b) at least one electrolytically active salt represented by the formula: M™+*(ZRyX, ) in which: M’ is selected
from a group consisting of magnesium, calcinm, alemimam, lithium and sodium; Z is selected from a group consisting of aluminum,
boron, phosphorus, antimonty and arsenic; R represents radical selected from the following groups: alkyl, alkenyl, aryl, phenyl,
benzyl, and amido; X is a halogen (I, Br, Cl, F); m=1-3; and n=0-5 and q=6 in the case of Z=phosphorus, antimony and arsenic,
and n=0-3 and g=4 in the case of Z=aluminum and boron. Rechargeable, high energy density electrochemical cells containing an
intercalation cathode, 2 metal anode, and an electrolyte of the above-described type are also disclosed.



