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To all whom it may concern: .
Be it known that I, James Brown Hegr-

' RESHOFF, JT., a citizen of the United States,

and a resident of the borough of Queens,

city and State of New York, have invented .

a certain new and useful Proecess of Treat-
ing Slags, of which the following is a speci-
fication. . -

My invention relates to the. treatment of
metallurgical slags which have associated

therewith either chemically or mechanically

a propartion of the metal ingredients of the
molten miass from which the slag was pro-

. duced or with which it was last in contact
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and from which it has been removed. The
object of my invention is to recover in whole
or in part from these slags associated or con-

tained metallic ingredients obtsmed from

the molten mass, the invention having espe-
cially important applicatioy in such cases
in which the slag earries with it relatively
very valuable metallic ingredients.

My new process consists, broadly stated,
in mixing, by which I include washing or
otherwise bringing into intimate contact, a
molten slag containing such metal ingredi-
ents desired to be recovered and a molten
material consisting of metals or metal com-
pounds or mixtures thereof, which contains
a smaller percentage of such metal ingrec’-
ents than the molten mass from which ti s
slag has been removed, this definition being
meant to include, of course, & molten mate-
rial which is wholly free from said ingredi-
ents. . -

The removal of the metal values from the
slag in this way may be wholly a mechanical
action, but in some cases the molten material
may be seletted so as to react chemically
with the metal values, or some of them,
which. are contained in the slag and in such
cases the action will be either wholly chemi-
cal or partly mechanical and partly chemi-
cal. '

The molten material may be produced in
any suitable way. For example, it may be
produced partly or wholly by treating the

| _molten slag with reducing agents, such as
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reducing gases or it may.be obtained by:
smelting operations. The mixing of the
slag and the molten material may also be
accomplished in any suitable manner. The

slag may, for-instance, be caused to fall-- : : :
20% matte therein and : art
. its contained copper; sfter part of the con-

upon the surface of and thus penetrate into
the molten material in a suitable container,

or these substances may be agitated asin o -
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rotary mechanical device or by stirrers -or

mixing may be. produced by passing gases

through these substances, or causing the sub--

stances to fow together through a long
trough. Co : . o
In order to illustrate nuy invention fully
and completely, I will now describe it more
specifically and particularly, as applied to

. the metallurgy of copper and in doing so

reference will be made to the accompanying
drawing which shows schematically an ar-
rangement of apparatus by the use of which
the process may be carried out. Copper
slags, that is slags obtained from converters
or from reverberatory or smelting furnaces
are principally silicates of iron, but they all
have associated therewith copper values and

In most cases they also carry gold and sil-
- ver.

Copper smelter slag, for example,
which is principally an iron silicate, con-
tains besides small® quaatities of gold and

silver, copper in the form of copper silicate,

and of copper matte mechanically  en-

“tangled with the iron silicate and dissolved ¢
therein. The amount of such ingredients
depends of course upon the grade of the

matte produced by the smelter. In general

the percentage of copper contained in the

slag is about 1% of the percentage of cop-
per in the maite produced by the smelter.
If the smelter is so operated and conditions
are so maintained thot a matte containing
60% of copper is produced, the percentage

-of copper in the slag is about .6% ; with a

40% matte the slag loss is about .4% copper.

Employing the apparatus. illustrated, the
smelter slag produced by the smelting fur-
nace 1, which also produces, say, 60% matte
Is run into a serier of settling tanks 2, 8,

4 and 5. The tank 2 wiil contain the 60%

matte of the furnace but in the tanks 3, 4
and 5 is placed a molten bath consisting of
a low grade matte, 7. ¢. a molten material
containing a smaller percentage of copper
than the original 60% matte, and in each
tank 3, 4 and 5 is placed a lower grade of
matte than the preceding tank contains.
For example, tank 3 may contain 209 matlie,

“tank 4,°10% matte and tank 5, 8% matte,

The slag and matte frop the furnace 1 dis-
charges into the tank ° and the slag sepa-
rates out on top; i slag overflows and
drops into_the tank 8 and mixes with.the

tained copper, and With it, of ¢ourse; gold

aus loses a part of -
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and silver, is recovered in this manner in
tank 3, the slag in its then condition over-
ilows into tsnk 4 and because of the still
Tower grade of matee in tank 4 a further re-
moval of copper from the slag is effected.
In-Dilee manner a further removal is effected
in tank 5 and also in the long trough 6 down
which, together with the purified slag, a
still Tower grade of matte, say 5%, is run.
This matte may be supplicd by the smelting
furnace 9. From the trough 6, the slag and
5% watte discharge into the rotary mixer
7. :The mixer may be of any suitable con-
struction, preferably being provided, like
the tanks and trough with a refractory
lining, and may be rotated in any suitable
manner,  IFrom the mixer 7 the slag and
matte flow into the settling tank 8, from
which the glag and matte may be drawn oft
separately? The process may be conducted
wholly or partly continuousiy or intermit-

‘tenily.

~The low grade matte may be mixed suffi-
ciently with the slag in one or more of the
tanks 3, 4 and 5 and the resulting slag may
be sudficiently free from copper for all prac-
tical purposes. Or the long trough 6 may
accomplish the desired removal of contained
copper without the tanks and the rotary
mixer or & part of these elements. Or the
mixer 7 may be used without the other ole-
ments.

The tanks, trough, mixer and settling tank
may be heated, ds by the combustion of coal,
charcoal or oil, so as to maintain the con-
tents in liquid condition and preferably also
g0 a8 to maintain a neutral or reducing at-
mosphere in contact with the materials be-
ing treated.
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the settli’ng‘ tank 8 will con-

tain uhoul 1% of the percentage of copper

in the settling tenk matte in accordance
with the general rule expressed above., Ac-
cordingly, if a 5% treating matie has beent
employed in the mixer 7, the copper in the
slag will be about .05% although before
treatment it contained .6% copper. The
saving of .559% copper, and equivalent
amounts of gold and 'silver, thus effected,
makes the process very valuable commer-

“cially. The process is capable of effecting

important economies also in the production

of the- matte, or other material from whick -

the original slag was obtained. For exam-
ple, the copper blast furnaces or reverbera-
tory furnaces or converters can advanta-

geously be run with richer réguli and more .
silicious slags so that both the cost of flux -
and . of converting will be reduced. The:

larger metal values associated with the slag
incidentil to such a method of operation will
not represent a loss, as heretofore, but can
be recovered by my precess. '

1 desired, the slag from the 5% matie
of the settling tank 8 may be conveyed into
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another tank and there mixed with a still

Tower grade -of matte, and then allowed to
settle out and this process may be contin-
wed indefinitely, using in each case a lower
grade of matte, until practically .all of the
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metal values of the original slag have been

extracted. :

The low grade matte will uporn mixing,
wash out and thus replace the high grade
matte associated with the slag; it will also
chemically react upon the copper in the
slag in the form of copper silicate so as to
substitute iron for the copper thereof. The
process is largely mechanical in its action,
but, as I have shown, it may act chemically
as well.” The low grade matte of tHe mix-

ing operation is gradually enriched in cop-

per, and measurably also in gold and silver,
and after a time should be replaced by matte
of a lower grade; this may be accomplished
by transferring the matte of each receptacle
to the receptacle immediately before it in
the treating series.

The above process as set forth in connec-

tion with copper metallurgy,. can readily be
applied advantageously to the metallurgy.of
other metals, such as gold, silver, tin, lead,

nickel dnd cobalt. In gold or silver metal-

lurgy, metallic lead may be used as the mol-
ten material corresponding with the low

‘grade matte nused in the copper process de-
scribed above. In tin metallurgy a slag coms .

posed mainly of iron or calcium silicate, bue
containing tin silicate, is produced; with
such a slag a molten material such as molten
pig iron would preferably be employed, in
which case iron, free or in combination with
tin, will react with the tin silicate of the
slag with the production of tin which would
dissolve in the iron and iron silicate which
goes into the slag. In lead metallurgy, the
smelting process would preferably be con-
ducted with excessive amounts of lead sili-
cate in the slag so as to produce a purer
lead bullion than is obtained in the ordinar,
and usual processes wherein the slag loss
must be kept as low as possible. The high
metal valnes in the slag, in the shape of this
excessive lead silicate, can readily be recov-
ered by my process in which low grade lead
matte would preferably be used as meolten
material. = :

Telaim: :

1. The process of recovering the metallic
content from metallurgical slags, which com-
prises agitating the slag with a molten mate-
rial containing a different percentage of me-
tallic content than said slag. :

2. The process of recovering the metallic
content from metallurgical slags, which com-
prises agitating the slag with a molten mate-
rial containing a smaller percentage of me-
tallic céntent than said slag.

3. The process of recovering from metal-

‘lurgical slags a contained metallic ingrediens
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of the molten mass from which the slag has
been removed, which comprises mechanically

‘washing the molten slag with a molten mate-

rial containing a smaller percentage of such
ingredient than the said molten mass, sub-
stantially as and for the purpose described.

4. The process of recovering from metal-
lurgical slags a contained metallic ingredient
of the molten mass from which the slag has
been removed, which comprises mechanically
washing the molten slag with a. series of
baths of molten material containing a smaller
percentage of such ingredient than the said

~ molten mass, and each bath of the series con-
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taining a smaller percentage of such ingredi-
ent than the bath immediately preceding in
the series, substantially as and for the pur-
pose described. = S

5. The process of recovering frem coppex
metallurgical slags copper, contained there-
in, of the copper matte from which the slag
has been removed, which comprises mechani-

cally washing the molten slag with a copper

matte containing a smaller- percentage of
copper than said first mentioned copper
matte, substantially as and for the purpose
described. ' o
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6. The process of recovering from copper
metallergical slags copper, contained there-
in, of the copper matte from which the slag
has been removed, which comprises mechani-
cally washing the molten slag with a series
of baths of copper matte containing a
smaller percentage of copper than said first
mentioned copper matte, each bath of the
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serles containing a smaller percentage of

copper than the bath immediately preceding

In the series, substantially as and for the -

purpose described. '

7. The process of recovering from metal-
lurgical ‘slags a metallic ingredient of the
molten mass from which slag has been re-
moved, which comprises projecting molten
slag into a molten material containing a dif-
ferent percentage of such ingredient than
the said molten mass, substantially as and
for the purpose described.

In testimony whereof, I have hereunto sef
my hand in the presence of two subscribing
witnesses. . o

. JAMES BROWN. HERRESIIOFF, Jn.

Witnesses:

JouN A. Frreusow,
Frirz Zizever, Jr,
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