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To all whom it may concern.:
Be it known that I, THOMAS A. EDISON, of

- Llewellyn Park, in the county of Essex and

I3

20

25

30

35

40

45

50

State of New Jersey, have invented a certain
new and useful Improvement in Methods of
Extracting Metals from their Ores, (Case No.
801,) of which the fellowing is a specification.

The object of my invention is to provide a
simple, economical, and effective process of
working ores of gold which contain sulphur,
to extract thegold therefrom. Heretofore, as
is well known,no process has been devised by

which the gold could be economically” ex-.

tracted from low-grade sulphide ores. Ordi-
nary amalgamation is not successful because
the gold appears to be coated with an invisi-
bleenvelope of material which prevents amal-
gamation; and when it is attempted to obvi-
ate this difficulty by grinding the gold in
amalgamating-pans, excessive grinding is re-
quired and the mercury becomes floured and
very little gold isobtained. Ifitisattempted
to roast the ore before amalgamating, the free
sulphur formed in roasting will sulphurize
the mercury and flour it, and thus prevent
amalgamation. .

Another process is that of roasting the ore
and dissolving out the gold by means of
chlorine gas; but thisis an expensive process,
requiring a large investment in plant and
highly-skilled experts, and it has, therefore,
never been successful to any great extent.

The process which constitutes my inven-
tion is based upon the fact that the coating
upon the gold may be removed by the appli-
cation of weak nitriec acid, and that at the
same time the surface of the gold may be
amalgamated if there is added to the weak
acid solution a small quantity of a mercurial
salt, especially nitrate of mercury. _

The process is as follows: The gold-bearing
ore is first crushed in the ordinary manner to
such a degree of fineness as will practically
liberate the greater part of the particles of
gold. Then by water concentration, as by the
useof jigging or vanning machines, the lighter
matters are removed from the pulverized
mass and the sulphides are concentrated.
‘When in this state the sulphur is inactive on
the nitrate-of-mercury solution, only the gold
being attacked thereby. A suitable quantity
of the concentrated ore—several tons of it, if

desired—is then thrown into a suitable vat,
and the weak solution of nitrie acid, which,
preferably contains also a small quantity of
nitrate of mercury, is run onto it, preferably
50 as to just cover it. I find that the appli-
cation of the solution for about one hour is
sufficient to remove the external film and to
cause all the gold particles to become fully
amalgamated upon their surfaces. I then
draw off as much of the solution as possible,
and the remaining mass of pulp preferably is
shoveled into a centrifugal drying-machine
of the well-known character employed in va-
rious other processes, such as the manufac-
ture of sugar. The pulp being whirled around
in the machine with great velocity, the cen-
trifugal force throws the solation off the ore,
leaving it entirely dry. The solution, being
collected, is saved to be used over again, a
small quantity of acid being added to make
up for loss due to evaporation. Instead of
this I may employ for the purpose of remov-
ing and saving the expensive acid solution
the process of displacement by water. The
pulp being placed in a vessel and water ad-
mitted above it, and the air exhausted at the
bottom of the vessel, the water will, ag is well
known, filter through the pulp and displace
the acid without mixing with it, the acid pass-
ing off through an outlet at the bottom and
being preserved for the next operation. The
ore being removed from the centrifugal ma-
chine or the displacing-vessel may now be
amalgamated in any ordinary manner, either
in an amalgamating-pan or by runningitover
amalgamating-plates, and in a few minutes
the gold will combine wholly with the mer-
cury, from whence it will afterward be recov-
ered in any ordinary manner,

It is evident that the process can be carried
out without theaddition to the solution of the
mercurial salt, the whole amalgamation being
then accomplished afterward in the amalga-
mating-pans or otherwise; but the previous
surface amalgamation makes the final amal-
gamation more rapid and effectual, and the
nitrate of mercury also assists in the removal
of the film from the gold particles, and since
the mercury is all retained by the gold, so
that it is ultimately saved, it is better to use
it. The strength of the solution employed de-
pends to a great extent upon the character of
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