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METALLIC AMALGAM AND METHOD OF MAKING
CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a continuation-in-part of Appli-
cation Serial No. 902,705, entitled MATERIAL AND METHOD
FOR OBTAINING HYDROGEN BY DISSOCIATION OF WATER, filed
on May 4, 1978; of Application Serial No. 902,708, en-
titled MATERIAL AND METHOD FOR OBTAINING HfDRdGEN AND
OXYGEN BY DISSOCIATION OF WATER, filed on May 4, 1978;
of Application Serial No. 06/068,749, entitled MATERIAL
AND METHOD FOR OBTAINING HYDROGEN BY DISSOCIATION OF
WATER, filed on August 23, 1979; and of an application
having attorney's indicia:AE-lOQ) entitled MATERIAL AND
METHOD TO DISSOCIATE WATER AT CONTROLLED RATES, filed on
October 16, 1979; and is related to an application hav-~
ing attorney's indicia AE-106, entitled HYDROGEN GENER-
ATING APPARATUS AND METHOB: filed on October 16, 1979;
and to Application Serial No. 06/056,994, entitled FUEL
SYSTE& AND METHOD, filed on July 12, 1979.

BACKGROUND OF THE INVENTION

This invention relates to a metallic amalgam and

method of combining an alkali metal and aluminum by
using mercury as an amalgamation medium.

Recently I discovered a use for an amalgam of alkali
metal and aluminum with an atomic weight ratio of alkali
metal to mercury from about 100:1 to about 1:100 and the
atomic weight ratio of alkali metal to aluminum from
about 1:100 to about 100:1. Preferably, the amalgam

used has an atomic weight ratio of alkali metal to
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mercury from about 3:1 to about 1:1.5 and the atomic
weight ratio of alkali metal to aluminum from about 1:1

to about 3:1.

I further found that although it is well known in
the prior art to combine alkali metals with mercury into
an amalgam, providing an amalgam of alkali metal and
aluminum either in a direct combination using a high
température phase or in an indirect combination by using
mercury as an amalgamation medium is not known,

The method I have found which enables production of
an amalgam of alkali metal and aluminum comprises the
steps of making an alkali metal amalgam under an inert
atmosphere., The surface of aluminum is then coated
with mercury and the coated aluminum is mixed with the
alkali metal amalgam and given sufficient time to form
the amalgam of alkali metal and aluminum.

It is important to remember that this method is
carried out under an inert atmosphere, such as helium
or argon, so as to prohibit the formation of hydroxide
contaminants on the surface of the alkali metal ‘and
oxide contaminants on the surface of the alkali metal
and aluminum,

Further, it is important that the surface of the
aluminum be treated to remove aluminum oxide so as to

enable coating the aluminum with mercury. This may be

_accomplished by mechanically'working the aluminum, such

r N .
as with a ball mill, or by immersing the aluminum in
an aqueous mercuric chloride solution, preferably a
saturated aqueous mercuric chloride solution, so as to

deposit a coating of mercury over the aluminum, either

being in particles, sheets or whatever mass form desired.

The aluminum is then left in the mercuric chloride
solution for a sufficient period of time to éhemically
replace the oxygen in the aluminum oxide with mercury. A
sufficient quantity of mercury is then added to the
aqueous mercuric chloride solution to thereby immerse

the surface treated aluminum in the mercury and rapidly

\



WO 81/02006 7 PCT/US81/00045

10

15

20

25

30

35

-3-

displace the mercuric chloride solution to prevent the con-
tinued contact of water in the solution with the coated
aluminum. The mercuric chloride solution ﬁay then be re-
moved by any of the well known methods for liquid removal
from the surface of the mercury. The atmosphere is then
purged to remove any and all moistufe and oxygen. The
coated aluminum and a measured amount of mercury are pro-
vided so as to make the amalgam described in Application
Serial Nos. 902,705, 902,708 and 06/068,749, the infor-
mation therein being incorporate& herein by reference.

The mixture may then be allowed to combine in a
natural fashion or this amalgamation may be facilitated
by utilizing an elevated temperature, preferably around
200° C + 10° C. The amalgam is preferably maintained
at this elevated temperature for about 10 minutes for
the first 100 grams being processed and the time extended
about 1 minute for each additional 100 grdms thereafter.,

The resulting amalgam is then cooled gradually to
room temperature under an inert atmosphere. For this
purpose, either helium or nitrogen are satisfactory and
it is desirable that cooling be effected in a desiccator
to ensure that no water contacts the amalgam.

" EXAMPLE I

An amalgam of sodium and aluminum is obtained by
withdrawing 35.1 grams of liquid sodium while maintain=-
ing a dry argon atmosphere thereover to provide a hydrox-
ide aéd oxide free sodium. This hydroxide and oxide free
sodium is then added to 36.8 grams of mercury at a rate
to prevent boiling or vaporization of the mercury to
thereby make 71.9 grams of sodium amalgam.

13.7 grams of 10 mesh aluminum is then immersed in
a saturated aqueous mercuric chloride solution for approx-
imately 30 seconds to chemically replace the oxide in
the aluminum oxide with mercury.

Sufficient mercury is then rapidl& added to the
aqueous mercuric chloride solution so as to displace the
agueous mercuric chloride solution and totally immerse

the coated aluminum.
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The aqueous mercuric chloride is removed from the
container supporting the coated aluminum and the atmos-
phere is purged to remove anf and all moisture and oxygen.

The coated aluminum and 14.4 grams of mercury are

~then mixed with the 71.9 grams of sodium amalgam and

heated at 200° C for 10 minutes to make approximately
100 grams of sodium-aluminum amalgam.
" 'EXAMPLE 11

An amalgam of potassium and aluminum is obtained by
withdrawing 31.1 grams of liquid potassium while main-
taining a dry argon atmosphere thereover to provide a
hydroxide and oxide free potassium. This hydroxide and
oxide free potassium is then added to 30.5 grams of
mercury at a rate to prevent boiling or vaporization of
the mercury to thereby make 61.6 grams of potassium
amalgam. '

19.4 grams of 10 mesh aluminum is then immersed in
a saturated aqueous mercuric chloride solution for approx-
imately 30 seconds to chemically replace the oxide in
the aluminum oxide with.mercuryy

Ssufficient mercury is then rapidly added to the
aqueous mercuric chloride solution so as to displace the
solution and totally immerse the coated aluminum,

The aqueous mercuric chloride is removed from the
container supporting the coated aluminum and the atmos-
phere is purged to remove any and all moisture and oxygen.

The coated aluminum and 19.0 grams of mercury are

" then mixed with the 61.6 grams of potassium amalgam and

heated at 200° C for 10 minutes to make approximately
100 grams of potassium-mercury amalgam.
EXAMPLE TII
An amalgam of cesium and aluminum is obtained by

withdrawing 32.1 grams of liquid cesium while maintain-
ing a dry argon atmosphere thereover to provide a hydrox-
ide and oxide free cesium, This hydroxide and oxide free
cesium is then added to 13.9 grams of mercury at a rate
to prevent boiling or vaporization of the mercury to

thereby make 46.0 grams of cesium amalgam,.
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37.7 grams of 10 mesh aluminum is then immersed in
a saturated agueous mercuric chloride solution for
approximately 30 seconds to chemically replace the oxide
in the aluminum oxide with mercury.

Sufficient mercury is then rapidly added to the
aqueous mercuric chloride solution so as to displace the
solution and totally immerse the coated aluminum.

The aqueous mercuric chloride is removed from the
container supporting the coated aluminum and the atmos-
phere is purged to remove any and all moisture and oxygen.

The coated aluminum and 16.3 grams of mercury are
then mixed with the 46,0 grams of cesium amalgam and
heated at 200° C for 10 minutes to make approximately

© 100 grams of cesium-mercury amalgam.
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The invention having been described, what is

claimed is:

1. A method of meking an amalgam of alkali metal
and aluminum,rcomprising the steps of: making an
alkali metal amalgam under an inert atmosphere; coating
the surface of aluminum with mercury; and mixing the
coated aluminum with the alkali metal amalgam to form

the amalgam of alkali metal and aluminum.

2., The method of Claim 1, including removing
aluminum oxide from the surface of the aluminum; and

immersing the surface treated aluminum in mercury.

3. The method of Claim 2, including immersing the
aluminum in an aqueous mercuric chloride solution to

remove the aluminum oxide.

4. The method of Claim 1, including heating the
mixture of coated aluminum and alkali metal amalgam

to facilitate amalgamation.

5. The method of Claim 1, including mechanically

working the aluminum to remove aluminum oxide from the

surface.
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6. The method of Claim 1, including surface treat-
ing the alkali metal to remove oxides and hydroxide
contaminants; and adding the treated alkali metal to

mercury under an inert étmosphere to make the alkali

5 metal amalgam,
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