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tions varying according to the quantity of
metal contained and the state in which it
ocerrs in the ore or matrix.  If, however,
the proportion of the alkali wmetal ex-
ceeds that of one part to from 120 10 150
parts of merenry, the amalgam becomes
viseid and its manipulation inconvenient.
‘The eitect of thus combining the sodium
with the mercury is to impart to the lat-
ter a greater atlinity for or power of
adhesion to the metal wnder treatment
than it pessesses in its simple and un-
combined condition.  Instead of using
the solid amalgam as hereinbefore men-
tioned, the sodium may be combined
directly with the mercury employed, the
proportions varying according to the re-
quirements of the case.

This invention can be used in conjunc-
tion with any machine or apparatus for
performiag the amalgamating process,
and in eases where amalgamating vessels
or receptacles constructed of iron are
employed. an additional advantage arvises
from the fact that mercury combined as
hefore mentioned with sudinm forms a
thin film over the surfice of the iron,
thus colleeting very minute quantities of
the metal under treatment, awd which
may be removed by the ordinary process,
and subjected to the subseyuent treat-
ment usually employed.

The mode of treatment employed is as
follows :—An amalgam of sodium is in
the first place formed by combining so-
dium with mercary.  The proportions
may be varied within wide limits, that is
to say, from less than three to more than
thirty parts of sodium to one hundred
parts by weight of mercury. The sodium
and mereury must be caused to unite, and
the amalgam prepaved with the custom-
ary precautions well known to and un-
derstood by chemists. The last mention-
ed method of forming the sodimm amal-
gam is that which the inventor usually
prefers in actual practice, but, if desived,
the amalgam may be prepared electro-
chemically, as described by Becquerel and
other chemical authors, or by any other
suitable means.  The amalgam is then
added to the mercury cemployed for the
purposes of amalgamation, the propor-
tions varving according to the quantities
of prerious metal contained, and the state
in which it oceurs in the ore or matrix;
but as in the process the heneficial effects
of the soditm are gradually removed, the
action shonld be maintained, if nceded, by
ocaasionally introducing fresh supplies of
the amalgam into the charge of mercury
contained in the machine employed. “The
quantity must, however, be regulated and
determined by the skill and judgment of
the operator, as no definite and absolute
proportion can be laid down as being
necessary.  If, however, the proportion
of the alkali metal exceeds that of one
part to from 120 to 150 parts of mercury,
the amalgam becomes viacid, and its man-

ipulation may be inconvenient.  The
citect of thus combining the sodium with
the mercury is to impart to the latter a
greater aflinity for or power of adhiesion to
the precious metal under treatment than
it possesses in its simple and uncombined
cotlition, so that it will readily amalga-
mate with the gold or silver, cven when
the latter metals are soiled by greaso o
other extrancous matter.  Although he

prefers that the amalgamation shall be |

conducted in the presence of water, as in
the usnal processes, the operation, if de-
sirable. may be performed in a dry man-
ner.  The amaluam above meutivned
should le stored in air-tight vessels, or
under naphtha, such as metallic sodium is
usually kept in.  Instead of using the
amalgam as hereinbefore meuntioned, the
sodimn may be combined directly with
the mercury employed, care heing taken
that the proportions shall remain substan-
tially as already indieated.

‘T'his invention can be used in conjunc-
tion with any machine or apparatus for
performing the amalgamating  process.
and, in cases where amalgamating vessels,
or receptacles or places constructed of
iron or other metal are employed, an addi-
tional advantage arises from the fact that
the mercury combined as before mention-
ed with sodium forms a thin film over the
surface of the jron or other metal. thus
aiding in the collection of any -minute
quantities of the precious metal under
treatment.  The subsequent extraction
of the guld or silver from the mercury
may be conducted in any desivable man-
ner. It is not found in actual practice
that a small guantity of sodium, if acci-
deutally allowed to remain in the mix-
ture of gold ov silver and mereury, aftects
the subsequent treatment in any appreci-
able degree.  In cases where, from the
nature of the ores or substances under
treatment, the mereury used for amalga-
mation becomes divided into minute glo-
hules, technically known as » flouring” or
“ aranulating,” there is frequently a diffi-
culty in separating the globules from the
heavy particles of the powdered ore or
substances containing the precious metal ;
the addition of the sodium amalgam to
such a mixtwe is found to induce the
cuitlesence of the liquid or viscid metallic
particles, so that a mechanical separation
of the gold or silver amalgam from the
gangue way be veadily cffected. "The
employment of sodium in combination
with mercury will especially be found
beneficial in cases where gold or silver
vceurs with pyrites, sulphurets, or mine-
rals containing arsenic, antimony, telluri-
um, or bismuth. The process of amalga-
mation with ordinary mercury is dflicult
to perform in the presence of such mine-
rals without great loss both of mercury
and of the precious metal under treat-
ment, owing to the surfaces of the latrer
being in such a tarnished or soiled state

that mereury alone will not touch them
(as. for instance, when gold exists in py-
rites), and ulso owing to the mercury
liecoming what is technically termed
wsick " or *f{loured,” in which state its
power of uniting with the precions metals
is much diminished ; in these cases the
addition of sodinm amalgam will be found
highly advantageous ; whenever the mer-
evry has become * flouved” or powdered
by the result of distillation, or from any
other cause, it is readily restored to the
liguid or bright metallic state by the ad-
ditiou thereto of sodium, either in its
simple wetallic condition, or as an amal-
gam with mereury.

Although sodiwmn is mentioned as used
in the processes above described, other
alkalt metals, such as potassinm and lithi-
wm, and other metal= strictly aualogous
thercto in their chemical and physieal
characters, may be employedin lien there-
of in combination with mercury for the
purposes of this invention.

aving thus fally declared and ascer-
tained the nature of his invention, and
the manner in which itis to be performed,
Mr. Crookes cluims that what he considers
novel and original, and therefore as
constituting his said invention, is, the em
ployment of an amalgam of sodium, or
such other alkali metal as aforesaid, in
treating ores or substances containing gold
or silver for the extraction and separation
therefrom of the precious metals, as here-
inbefore substantially set forth and de-
scribed.
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