United States Patent 9

[11] Patent Number: 4,957,543

Babjak et al. 451 Date of Patent:  Sep. 18, 1990
[54] METHOD OF FORMING NICKEL FOAM OTHER PUBLICATIONS
[75] Inventors: lell'l.l“ B‘bi lj:k’ Vi“:ﬁ' A{. aml’ Nickel—Jun. 1988, Nickel Foam Metal Continues to
aserin, all of Mississauga, Find New Applications Beyond Reach of Most Metals, Dr.
Canada
Gen-ichi Nakazawa.
[73] Assignee: Inco Limited, Toronto, Canada Journal of Applied Electrochemistry—Oct. 21, 1987,
Flow-Through and Flow-By Porous Electrodes of Nickel
[21] Appl. No.: 368,193 Foam, 1. Material Characterization, S. Langlois & F.
[22] Filed: Jun. 16, 1989 Coeuret.
Non-Nuclear Energy Technology, Jun. 1981, Develop-
[51] Imt. CLS i C22B 5/20; B22F 1/00  pmept of Gas Phase Metallized Plagues for Electrodes of
(521 Us.Q. 148/13; 428/614;  Storage Batteries, in Particular for Nickel Oxide Elec-
429/235; 75/415  trodes, R. Linkohr and H. Schladitz, Rpt. #: BMFT-F-
[58] Field of Search ..........cccocecvrvurnceen 75/20 F; 419/2; B-T 31-053.
428/614; 429/235
Primary Examiner—Melvyn J. Andrews
[56] References Cited Attorney, Agent, or Firm—Francis J. Mulligan, Jr.;
U.S. PATENT DOCUMENTS Edward A. Steen; Blake T. Biederman
2,986,115 5/1961 Toulmin, Jr. wovvervrvirer 118/48  [57] ABSTRACT
g’?ﬁ’;x 15}323 gca’lllﬂmm’ L s 17158//2?; The invention provides a nickel foam and a method of
3,160,517 12/1964 JenKin woooeserorrreeree 117/93.3  forming a nickel foam for a nickel containing battery.

3,213,827 10/1965 Jenkin ...
3,769,086 10/1973 Schiaditz

. 118/49.5
. 1177228

3.877.987 4/1975 Gutjahr et al. ..o 136/29
3.900,646 8/1975 Clyde 427/55

4,251,603 2/1981 Matsumoto et al. .....cevuvernne 429/94
4,443,526 4/1984 .

4,687,702 8/1987
4,761,323 8/1988 Mubhiratzer et al. ............... 428/198

FOREIGN PATENT DOCUMENTS

101681 8/1983 European Pat. Off. .
151064 8/1985 European Pat. Off. .
128543 11/1978 Japan .
17977 2/1979 Japan .
123942 8/1982 Japan .
263974 11/1987 Japan .

An open-cell foam structure is placed in a nickel car-
bonyl gas containing structure. The foam structure is
heated to a temperature at which nickel carbonyl de-
composes. Nickel from the nickel carbonyl gas decom-
poses on the foam structure to form a nickel plated foam
structure. The nickel plated foam structure is then sin-
tered leaving an open-cell nickel network to form the
nickel foam. The open-cells of the nickel foam comprise
substantially hollow wires having a substantially uni-
form transverse cross-section. The nickel foam is fur-
ther characterized by the conductivity through the
nickel foam multiplied by a factor of 3.4 being equal to
or greater than the theoretical conductivity of nickel.

9 Claims, 6 Drawing Sheets
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