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'TOI all 'wh_om; it may coi@cér'n:_ | |
~ Beit known thatI,SIDNEY THEODORE MUF-

FLY, a citizen of the United States, residing

at Bowdre, in the countyof Hall and State of
Georgia, have invented certain new and use-
ful Improvements in Processes of Precipi-

- tating Metals from Solutions Containing the

Same, of which the followingisafulland com-

- plete specification, such as will enable those

oo

“make and use the same.

skilled in the art to which it appertains to

“The object of this invention is to provide an

improved process for precipitating metals
from solutions of alkaline cyanids, bromids,

chlorids, and hyposulfites, or, more particu-

" larly speaking, for precipitating gold and sil-

~ ver from solutions of cyanid of potassinm by
 which said metals have been dissolved out of

I ores and the like.
- 20 ) 11 . | |
- ratus whichisfully shown and described here-

The invention involves the use of an appa-

in and which is made the subject of a sepa-

bysuitable reference characters in each of the |
~ views, Figure 1 is a sectional side view of the
complete apparatus which Iemploy; Fig. 2, a
“plan view of a box or case forming part of said |
- apparatus, a number of which are employed ;.

rate application filed of equal date
Serial No. 90,750, and in the drawings form-

ing part of this specification, in which the

separate parts of my apparatusare designated

‘Fig. 3, a section on the line 3 3 of Fig. 2, and
Fig 4 a section on the line 4 4 of Kig. 2.

35

In construeting an apparatus for carrylng

outor putting in practice the invention which

" forms the basis of this application I employ a

. plurality of boxes or cases A, B, C, D, and E,

40

five of which are shown, but any desired num-

~ ber of which are employed, and said boxesor

cases are all of the same shape and are open

~ ab the top and preferably square at the top,

" the fronts and backs being vertical and the

a5

- this description I have selected this box or |
~ caseas a basis,

sides ineclined toward the base. |

~ In Fig. 1 of the drawings a boX or case A is
shown with the side thereof adjacent to the
observer removed, and for the purposes of

11the othersbeingof the same

form and construetion.
~ The box or case A has two compariments a
and b and a transverse partition ¢, which does |

1

herewith, |

in the top and bottom

not extend entirely to the bottom of said box

or case, whereby an open space or way d is
formed at the bottom of said partition and
by means of which the compartments ¢ and b
are in communication. -

In the compartment b and adjacent to the

‘partition ¢ is placed a vertically -arranged
anode-plate e,of iron, platinum, or other suit-

able metal, which is connected by a circult-
wire 2 with a battery-cell 7/ or other source of

"
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electricity, and placed in the side of the com- .
partment b is a mattress-eathode f, consisting

of a cellular porous earbon plate g, placed be--

tween Lwo cellular porous carbon casings i
and R, between which is placed a packing 2,
of filiform lead and zinc composition, said

composition consisting of an alloy of twenty |

parts of lead to eighty parts of zinc or such -

other proportions as will best turn to a fine
fibrous condition. |
The carbon casings 2 and h? are provided

recesses j and 7%, and the sides and ends
thereof are perforated, as shown at & and k=

The carbon cathode-plate g and the carbon

casings 7 and h?, with the filiform packing 7,
are inclosed in a cover ¢?, of cotton cloth or
other suitable fabric, and these parts form
the mattress-cathode f, with which is con-

0

portions thereof with '

3o

nected a leading-wire a2, which is also con-

nected with the battery ¥ or other source ot

ris connected. Thesaid cathode-plate g and
cathode-casings h and 2 are composed of car-

electricity with which the first-named wire

bon derived from destruetive distillation of =

tar, resin, oil, or other suitable powdered
carbon
cent. of ash and mixed with a suitable ce-
menting compound to be molded in and re-
tain the form shown and described. -

product containing the smallest per .

.90...

Between the anode ¢ and--the-ma.t,tress-_-(j'ath- |

ode f is a space inclosed by frames!and [,

said frames being composed of glass, porce-

lain, or other suitable substance that is a
non - conductor of electricity, and between

these frames is preferably placed ascreen [°,

composed of any suitable fabric.

95

Tt will be observed that each of the boxes. . -

or cases A, B, C, D, and E is provided with
one of the batteries 7/, and the corresponding

TIQ0

parts of each of these boxes or cases are con- -
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nected with the corresponding
hereinbefore described, and as shown in Fig.
1, and said batteries are provided with a
suitable support 72, which may be located at
any desired point. I also provide an air-
pipe m, which is provided with a plurality of
branches m? equal in number to the boxes or
cases A, B, C, D, and E, and referring to
the box or case A, one of these branch pipes
m* extends downwa rdly through the compart-
ment a, and is connected
Cross - pipe #, located in the bottom of the

- compartment b beneath the mattress-cathode

25
- right-hand

- 55

ml

J

.. cathode
35

, and these pipes are intended to supply air

under

It will be observed that the boxes Or cases
A,B,C, D, and E are arranged in a hori-
zontal line, and each of said boxes or cases is
slightly lower than the one to the left there-
of, and each is provided at the front, thereof—
the term *‘front” being applied to the right-
hand side or end of said boxes or cases—with

an overflow o, whereby the contents of each |

of said boxes or cases may be discharged
Into the adjoining box or case at the front or
side thereof, and said boxes or
cases may be interchanged, as hereinafter de-
scribed, whenever desired. |

The upper edge portion of the partition ¢
Is recessed, as shown at ¢, to prevent the
overflow of the solution at the outer sides of
the box or case, and the anode ¢ and mattress-
J may be arranged as described and
multiplied in each box or case. The object
of the fabric screen I* between the frames |

and [*is to arrest any slime or other objec-

tionable substance from Imperfectly-filtered
solutions, also precipitated base elements or
anions detached from the anode e.
~ The pipe m is in practice connected with a
blast-engine to supply air under pressure,
which . may be either hot or cold, as desired,
and in order to
perature. x
T'he operation is as follows: A solution of
cyanid of potassium or other suitable solu-
tion containing gold and silver in a solvent
state is placed in g storage-tank 2 and flows
therefrom through a pipe 3, provided with g
controlling-valve 4, into the compartment ¢
of the box or case A and passing under the
partition ¢ rises through the matiress-cathode
/ and flows over the apron o into the next
box or case B, and said solution passesin the
Same manner through the boxes or cases B,
C, D, and E and flows from the last of said
boxes or cases into a tank 9, where it is
strengthened to a proper standard by the ad-
dition of fresh cyanid of potassium for fur-
ther use in leaching ore. The electric cur-
rents for the purpose of electrolytic decompo-
sition and precipitation are supplied through

the leading-wires z and 2 from the batteries

Y, whicharesufficient in number and stren
‘to produce

. gth
the requisite electromotive force

- to accomplish the best result in the shortest

create the most effective tem-

battery, as [ time—that is, the most

with a perforated

pressure to the space beneath the said |
. cathode, as hereinafter described.

|

rents can be greatly multiplied.

714,599

rapid precipitation of gold and silver from

solution. By means of the electrolytic field

coniined in the insulating - frames [ and 22,

perfect electrolysis or

70

which are placed between the anode e and

the mattress-cathode 7, I provide for the free

circulation of the com pressed air through the
solution and for the free penetration thereby

through the mattress-cathode J>and thus sup-

ply an abundant amount of oxygen to enable
the molecules of the solution to more rapidly
exchange their atoms. In thecellular porous
form of the carbon plate g and carbon cas-
Ings h and %? I provide relatively numerous

/5

8o

electrolytic circuits in which the electric cur-

For in-
stance, while a large or strong electric cur-

rent, as in other apparatus, may pass through
the electrodes and electrolytic solution in a

constant direction my apparatus has the ad-

ditional advantage of many small electro-
lytic eircuits being locally maintained within

Q0

increasing the electrolytic conduction by de.

positing gold and silver cations in the many
cells in the carbon plate g and carbon casings
h and A2, thus keeping the electrolytic action
more constant than with the use of ordinary

95

exposed cathodes, where corrosion by salts of

base metals and slimes of imperfectly-filtered
solutions cover the surfaces of cathodes and
affect the state of the electrolytic balance.
From time to time, as required, a supply of
the partly-soluble filiform alloy packing 7 is

I00

added to the compound cathode f through the

recesses 7 and 4% to replace the portion which
has gone into solution or molecular exchange
for the gold and silver atoms precipitated

within the cathode . Through the parts g,

h, h?, and 1, constitutin g cathode f, and fabrie
covering g° the solution filters and circulates

in the inclosed electrolytic field within the
Insulating-frames 7 and 2 between the iron-
plate anode e and the compound cathode 7,
and the fabric filter-sereen 12 between the in-
sulating-frames 7 and 2 ,
of the base elements or detached anions from
anode e to cathode 7, and thus injure the

- 8ame by corrosion.

From the foregoing description it will be
seen that the cathode which I employ is com-
posed-of two or more elements or metals sep-
arate In the electromotive scale, one of said
elements being in the form of 5 plate or elec-
trode and the others being preferably filiform
and intermixed to form a com pound element
subject to ‘“local action” and in or among
which filiform elements the said plate is lo-
cated. It will also be seen that the boxes or
cases A, B, C, D, and E constitute cells, into
and through which the solution compound is
passed, and any desired number of these
cells may be employed, as will be readily un-
derstood, and the shape thereof may also be

varied, all that is necessary in this connec-

tion being that the form, construetion, and

prevents the passage

105
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R armnfrement of bd.ld cells shall be sueh as to
R j;permlt of the placing therein of the separate
~ o " parts or elements herein desecribed, so as to

S accomplish the result specified.
or cases are also so arranged that no portion
of the solution may ﬂow from one onto the

'The boxes

:  ;-5 next without having to rise and pass through

" the mattress- cathode /> and after the elac-

. trolysis of the solution is finished the carbon

a0

plate g and carbon casings % and /2 are in-

cinerated, the ashes contammﬂ' the gold and

L silver added to the product of the filiform

o ‘packing ¢, together with washings of the mat-

 ‘tress-cover, and the product is smelted into

‘bullion in the usual way.

The box or case A
is then reﬁtted with-a new mattress-cathode

~ fand placed at the right-band end of the se-

. ries, and the other boxes or cases are moved

~ . up and the box or case B, containing some

gold and silver, is the first box or case in the

*electrolys*fs of the next solution.

In the form of cathode I employ I secure a
greater area for the depositing of metals

'than can be prOportlonately obtained in any
25 apparatus using an ordinary solid plate cath-
. ode, and because of this advantage Iam able

- to use a current in one dlrecmon of greater

. electric energy, and thus secure a greater

' ~current density and e
... 30

and causing them in the quickest possible

- ‘time to deposu: their non-metallic atoms in

o packing ¢+ within the mattress-cathode 71 ob-
" tain increased chemical action that mate-
‘rially assists in preserving a constant .con-

B | contact with the anode and their gold and sil-

ver atoms in contact with the ca,bhode |
By means of the partly-soluble filiform

duection of the atoms from molecule to mole-

- cule through the electrolytic field until they

s

..-. _ come 1n contact with and are evenbually S‘et
- free at the anode and cathode.

In the use of air-currents of effective tem-
perature I provide abundant oxygen to ex-

~ change more rapidly for the gold and silver

-_:-,'.-atoms in the molecules of the solution, and
S ¢ in limiting the electrolytic field bebween the

- : electmdes e and fin one compartment b, with

‘independent electrical connections z and «?

- with-the battery v or other source of elec-

o ;?_"760

- I secure a. per feet and constant polarization |

- tricity, I secure a more perfect polarization
-~ .ot the solutions.

By confining the electro-

lyticfield within theinsulating-frames {and 2,
with the fabric filter-screen E between them
. Iprevent floating non-metallic precipitates
.~ at the anode e from passing through and cor-

. roding the cathode f, which results in a purer

ehemleal action.

ficient potentlal differ-
o ence between the electrodes, thus more read-
il polmumg the molecules of the solution

m—

|

gold and silver product and more effective |
In this method as a whole

of the compound molecules of the sc)lutlon
and a more rapid and complete deposition of
the gold and silver atoms at the cathode. .
Havmﬂ* thus fully described my invention,
what [ clalm as new, and desire to secare by

Letters Patent, is—

1. The herem descmbed electrochemlcal
process for precipitating gold or other metals

from solutions, consisting in. obmlmnﬂ' sSec-

ondary or mcreased electrochemical actlon by

‘passing a solution of requisite temwperature

combined with warm air tosupply oxygen into
and through a filiform and partly-soluble com-
position of lead and zinc inclosed in a porous
cellular casing of carbon, together with a suit-
able plate-anode and comprising electrodes
having connection with a source of electric-
1ty, substantially as shown and deseribed.
2. The herein - described electrochemical

process for precipitating gold or other metals

from a solution, which consists in passing the
solution at a-requisite temperature into an
electrolytic field between electrodes in com-
bination with a warm-air current, and pre-
venting the floating therefrom of corroding
non-metal prempﬂate& through the solutmn

substantially as shown and descnbed

. 3. The herein - described electrochemical
process for precipitating gold or other metals
from solutions, which consists in passing a
solution at a 1eq111<51te temperature i1 connec-
tion with warm-air currents into an insulated
inclosed electrolytic field between electrodes,

with means to prevent the floating therefrom

of corroding non-metal pleelplt&teb the pass-
ing of the said solutions and air through a
filiform and partly-soluble composition of lead

and zine inclosed in a porous cellular easing

of carbon connected with a source of electric-
ity, substantially as shown and desecribed.

4. The herein - described electrochemical
process for precipitating metals from solu-
tions which consists in passing the solution
In connection with warm-air currents into an
insulated inclosed electrolytic field between

'eleetrodes, and preventing the floating there-

from of corroding non-metal pr ecipitates, and

=3
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the passing of said solution and air through

a filiform partly-soluble composition of le&d
and zine inclosed in a porous cellular casing

of carbon and addmﬂ' to sueh solutlon free

and descubed
In testimony that I claim the forecromg as

‘myinvention I have signed my name, in pres-

IIO

._II_.SI'

ence of the subsecribing witnesses, this 17th

day of January, 1902.
SIDNEY THEODORE MUFI‘LY
‘Witnesses:

PATRICK NEWTON PJ;BKER,
ANDERSON GLENN DORSEY.




	Drawings
	Front Page
	Specification
	Claims

