N 3
.I.-_ “ K
& T VN 2
—— . ey
5 REE
5 =R
a L |
E : | / @
s : - . ] ) ] '
¢ . A
@ | .
o — . '
R X . ) )
fad | ﬂ o AN. 9 - ./M/u |
-1 Y AN . | ~ .
Wl o “of =t _ |
: w W I .ﬂﬁfmﬂwfwfffmfwwfdﬂwﬁ ..u........"..,..r;n...................,.... AR ,.....r.....ur................,.r...r...n.....f..r ﬁrffffffﬁrffff ..r..r...r..r..r...u......f,.nr...r...r..ﬁ.. ..n..................r...........ﬁ..ﬂ.. ..._..,...._..._...w SDTNITNND TN ..u.............:r..r...r_..r.f.......r...r......... —....r.r..r.......r.._r
o o2s bW Lo Ll - @l%l%ﬂa’%&%l%\%‘% \lxx\\\_,,,
Qo N2 7.8V Ju. VIS SOOI PR AT RS Ay e U DT U AR N WX 75 K e LE ;
% I.A.- nn. W Dok __Pb c.”:..u EER SR _muhv LS00 %ﬂﬂﬂmuﬂ C ,E.up.w...ﬁw,uw.l@mw vwvu, 2! x-__amu,n& M.....u T rww.ﬁ.,ﬁu ..J.\M.,_ u._.w. o A .cﬁ o
< ....m __ M&#%g ek ﬁ.mq.ﬂmr.,...uﬂ.w@im.“_-M..rf A R R E R L PR S A A ORI Rs ..u...ﬁ..... S m....,f?, .,.._.r N A m.m
- . . ol . ! . \ . #
. « . \ N
o ] \ [ | P, I | N | I N N | . ... . _11 . _ _ . : .
= g \‘ e i e R | o i e | e’ B | P gl { i 0 e | o e | o bl | et A | o b vt o P Rt o mias [ b o i (M= St | R o B | B W
= ol = . - >
ot .
> & O
c et
Ll
= = ' .
L. _ o .
u 2 -
0
=
— 2
E ]
-

No. 669,440.

(No Model.)

Nitnesses




C

. purity and

&

UNITED STATES

P_AT*EN_T 'OFFICE.

" HANS A. FRASCH, OF HAMILTON, CANADA.

METHOD OF RECOVERING METALS BY ELECTROLYSIS:

SPECLFICATION forming part of Letters Patent No. 669,440, dated March 5,190,
'A'gpl'ipatinn filed July 30, 1900. -Sarial No. 35.293: " (No specimens.) " - -

To all whom tt may bancern:- " L

Be it known that I, HANS A FRASCH, & citi-

zen of the United States, residing at Hamilton, |

in the county of Wentworth and Province of

Ontario,Canada, have invented a certain.new |

and useful Improvement in Methods of Re-

covering Metals by Electrolysis, of which the:
following is.a full, clear, and exact deserip-
_tion. o T
" This invention' relates to the electrolytic
- geparation, recovery, or refining of . mnetals,

such as copper, nickel, cobalt, and others.
In the extraction of metals from matte or
ores by the electric current the electrolytic

solutions are obtained by the action of min-

eral or halogen acids upon matte or ores,

either by direct ‘chemical action or by means.
“of an electrie current, and the solutions of

the silfates or chlorids which constitute the
electrolyte are more or less impure. In my
invention I produce an electrolyte of greater
obtain the direct extraction and
reduction of those metals  whose hydroxids
are soluble in alkalies or ammonia by the

-direet action of an electric current upon a

salt of ammonium ‘in. presence of an anode
containing the metal to be obtaiued, the am-

moninm salt being recovered and used over |

again. For example, if ammonium sulfate
be used as the electrolyte in presence of &

copper or nickel bearing ‘anode, copper or

nickel ammoninm sulfate is formed and the

metal is deposited on the cathede, whence it

may be recovered, while the ammoniam sul-
fate is re-formed. By this means all the met-

als and substances contained in the anode

which arée not soluble in ammonia remain

undissolved and the copper or nickel is ob-

tained without purification of the electrolyte.

Instead of ammonium sulfate the chlorid
or any other ammonium salt or any salt of
an alkali may be used which is capable of
forming & double salt with the metal to be

extracted. |
 Theé invention comprehends a method of

‘prodicing an electrolyte of metals whose hy<

droxids are soluble in ammonia by percolat-
ing g solution of a salt of ammonia through

an anode composed of disintegrated substance |
0 bearing

the metal to be extracted and decom-
posing the salt of ammonia in the presence
of a cathode by the action of an electric cur-

{ rent aiid_‘s'ucc'essively.éii*mﬂatihg b]ﬁe._'sblu_é' =
tion through the anode and past the cathode,. . .
articala~ly to

as.I will proceed now more p

describe and finally claim, L
In the accompanyingdrawing I have shown

in vertieal section one form of apparatus by

‘which my method may be carried out, and in
my concurrent case, Serial No. 29,292, filed
{ July 30,1900, is another and similar appara-
tus; but [ do not limit the invention in this_
case to the kind of apparatus employed. e

The tank or vessel a, of suitable coustruc-

1 tion , has the aunode b in its bottom, and this
anode is composed of a layer of disintegrated
‘matte or ore bearing the metal or metals to-

be extracted;to which the current is cond ucted

60 -
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by means ofsarbon rods or other-usual con-

‘ductorsd’. Above this layer is the diaphragm
‘¢, preferably sand, ground quarsz, or other

silicious or eleétrically neutral or inert ma-
terial. . | c o |

suitable and easily-removable manner within
the tank. These cathodes, preferably, are
made of the kind of metal to be extracted,

e is a pipe by which the electrolytie solu-
tion may be introduced beneath and through
the permeable anode from a tank or holderf,
and ¢ is an overflow-pipe opening from the

upper portion of the tank and between the -
cathodes and leading to a receiver A. --

The_electrolytic solution is placed in the
£, whenee it is introduced into the pipe -

7¢

d represents the cathodes,suspended in any

“but may be of iron, carbon, or other suitable .
‘material. . o ‘.

8o

e, and thence discharged by hydrostatic or . .

other pressure into and through
permeating the matte and itself being satn-

_rated and depositing the metal on the cath-

odes. The -everflowing electrolyte 18 con-
veyed by pipe g-to the receiver h and. is

ratus, pump, ejector; or other medium j and

thence reused in the vessel.

the anode,

'%
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pumped or otherwise retuarned to the holder
f through pipe ¢ and.a& suitable forcing appa-

9%

. Instead of conducting the electrolyte to a .
receiver or holderit may be made to circulate

directly through the electrolyzing apparatus.

What I claim i8s— -

100

1. The method of producing an-electrolyte "

of metals whose hydroxids aresolublein am-
monia, which consists 1n percdolating a solu-

55



‘tion of & salt of aminonia .thi'qugh. an anode .
composed of disintegrated substance bearing
the metal to be extracted, and in presence of

g cathode decomposing the salt of ammonia

by the action of an electric current, and cir-
_eulating the solution successively through

"1

" the anode and past the cathode.

- 9. The method of recovering metals whose

- hydroxids are solublein ammonia,trom matte

LO

or ore, by electrolysis, which consists in dis-

integrating or pulverizing metal - bearing
matte or ore, so as to render it freely per-
meable by an electrolyte capable of combin-
ing with the metal or metals to e extracted,

distributing such mass over the ottom of the

vessel in which the éleetrolysis is conducted |
"in connection with electric conductors to con-

stitute an anode, covering such anode with a

20

~ hydroxids are solublein

30

integrating or pulverizing

granular, perineable, electrically-ne atralsub-
stance, and passing an-electric current be-
. tween the anode and a suitable cathode. ' -
8. The.method of recovering metals whose |

aminonia,from matte
or ore, by electrolysis, which consists in dis-

matte or ore so.4s to render it freely perme-

‘able by an electrolyte capable of combining
with the metal or metals to be extracted, dis-
tributing such mass over the bottom of the |
vessel in which the electrolysis is conducted

and in connection with electric conductors to

constitute an anode, covering said anode with
a granular, p

ermesable, electrically-neutral

" substance, circulating an electrolyte through

35

the anode and the neutral sabstance and

metal-bearing

my hand this 27th

= L 669,440

electric current between ‘the anode and the
cathode.. - S | o

3
+

4. The method of recovering copper and
nickel, from matte or ore, by electrolysis,
which consists in disintegrating or pulveriz-
.ing ‘metal-bearing matte or ore so as 1o ren-

der it freely permeable by an électrolyte ca-

in contact with the cathode, and passing an

40

pable of combining with the nretal or metals

to be extracted, distributing such mass over
the bottom of the vessel: in which the elec-
trolysis is conducted and in ‘connection with

electric conductors to constitute an anode,

‘covering said anode with a granular, perme-
“able, electrically-neutral substance, suspend-

50

ing in the electrolyte a iumber of cathode-

plates by and -upon whi¢h the metal is col-

tween anode and cathode.

- '5. 'The method of producing an eleatrolyte.
and recovering metals from ore or matte, -

which consists in circulating an electrolyte

capable of combining with the metal or” netals

so extracted successively through . disinte-
orated matte or ore bearing the metal or met-

als to be extracted, a permeable diaphragm,

{ected, and passing an electric current ber -

55

6o

and past the cathodes-and at the same time
subjecting the electrolyte to an electric cur-

rent.

In bestimony‘whérét;f I have herenrnto set 65

day of July, A. D. 1900,
- - HANS A. FRASCH.
Witnesses: | ’:

WM. H/ FINCKEL,

C. A. NEALE.
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