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To all aehom it may concern.: :

Bo it lmown' that I, James B. Herrs-
sitorr, Jr., a citizen of the United States,
and a vesident of Richmond Hill, borough
ol Queens, city and State of New York, have
invented a new and useful Improvement in
the Process of Dessemerizing Copper Matte,
of which the following is a specification.

In obtaining copper. from its ores it has
been customary first to treat sald ores in =
blast furnace to obtain copper matte, eon-
sisting principally of sulfids of copper and

iron, and then treat said matte in a Besse-
mer converter for the purpose of removing .

therefrom the sulfur and iron constituents.

During the blowing process the iron sulfid,

is oxidized to iron -oxid and sulfur dioxid
aas. The Iatter eseapes from the mouth of
the eonverter while the iron oxid attacks
the, lining of the converter in the case of
an acid-lined converter or the silicious ma-
terial added to the bath ag is always done
when the converter is lined with a neutral
' There is thus formed &
silicious slag containing iron, which is easily
removable from the molten mass of copper
béaring material. After the slag thus
formed has been removed, the molten mass
of copper bearing material, which consists
pringiml]y of sulfid of copper, and is termed
“white metal ”) is again subjected to a blow-
ing process by which sulfur dioxid isevolved
and metallic copper, is produced in the con-
verter. The copper is subsequently treated
preferably in a reverberatory furnace for
the purpose of further purifying and vefin-
ing -it. This process oxidizes the small
amount of sulfur which the copper may
contain and also oxidizes some of the cop-
per into copper oxid, which latter attacks
the silica lining of the rveverberatory fur-
nace and forms ‘a slag containing copper
silicate as well as some of the ashes from the
fivebex of the furnace.

My invention contemplates improvements
in the above described proeess of bessemer-
izing copper matte by which the above men-

“tioned reverberatory slag is utilized, heat,

heretofore wasted, is conserved, and the effi-
ciency of the process is otherwise generally
augmented,

The practice of my invention is illustrated
by the following specific examples, I wish

it ¢ be understood, however, that. my in-

vention is not necessarily limited to the ex-
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act processes set forth

sses but ‘is capable of
many variations, S T

:ExampleI: Using two or'more converters,
silicious material is introdueed into the first " -

converter, molten. matte “is then poured -

therein and air is blown through the mass
until a clean and fusible slag is formed and
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part of the iron in the matte is removed.

This slag is now poured off and a charge of
silicious material is introduced inte the con-
verter which is in excess of that required to
again blown through the mass until the iron
has been remaved therefrom in the form. of
slag and “white. metal ” is produced.” The
slag and ‘excess silicious material above the
white metal is viscous or .non fluid. The
white metal is now removed from the con-
verter and introduced into the second con-
verter, as for instance by pouring it, from
under the slag into the second converter in
which it is blown to blister .copper in the
usual way. The first converter is lined with
a basic or neutral lining, which may con-
sist of magnesite bricks, chrome bricks or

‘remove.the iron content of the bath. Air’is

the former being preferred. The silicious

‘material left in the first converter gradually

settles as the white metal is being removed
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“the like. The second converter may be pro- .
- vided with a basie, neutral, or acid lining,
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and finally rests upon the bottom of the con-

-verter. A new charge of matte is now in-

troduced and the
before.

- Example II: Using a single converter,
silicious material and matte are introdwced
and air is blown through the mass as before.
The slag is removed, more silicious material
is added and a secend blow is produced and
this process is continued until white metal
18 produced. . Instead of introducing frac-.
tional amounts of silicious material, the req-
uisite amount may be introduced in one
charge. The slag is removed frem the white
metal and the latter is now blown to blister
copper. . Immediately before the -copper is
poured, silicions material ‘is placed in the
converter.
otherwise removed from below this material,
after which a new charge of matte is intro-
duced and the whole process is repeated.

It will be seen that in both examples 1
introduce_silicions material into the con-
verter and upon the bath or charge therein,
which is inert or not affected chemically hy

process is continued as
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The copper is then poured or .

108

110



-~ would otherwise be wasted. .

2]
the"b'at‘,h, but which is heated thereby. This

obvipusly utilizes the heat of the bath which
The heated

~ gilicious miaterial is now brought into con-
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. or more converters are used, T
" only from matte and at no time
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over the white metal is rendered stiff

tact with molten matie of a second charge

‘and tends to raise the temperature of the

matte, whereas in previous processes the
introduction of silictous material reduced

the temperature of the matte and necessi- -

tated the blewing of air for a time to raise

" the temperature to its original point.

Another advantage of my process is that
the slags poured from. the converter are in
general clean, containing but a small per-
centage of copper. It is well known to those

versed in the art that slags poured Fr(')m-a'

bath either of white metal or of ‘copper

“contain a large percentage of copper, those.
poured from a bath of copper containing .
than those poured from

much more copper ]
a bath of white metal and that they must

be subsequently- treated at great expense to.

ohtain’ the copper content thereof. ‘
‘In the operation of my process in any of

its forms I at no time pour’ slag from a

bath of copper, while in the operation of the
specific example of my process in which two

om either
The slag existing
and
viscous by the addition of suitable quantities
of silicious material, with the result that the
white metal can be poured from below with-
out the use of complicated apparatus. This

white metal or-eopper.

" thick, viscous slag.containing appreciable

~ amounts of copper is: retained in -the con-
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" necessity or reduces the expense of
‘sequent treatment above mentioned. ~

- 4b

yerter and worked up with the next charge
of matte into a clean slag, containing negli-
oible amounts of copper,
finally poured- from the’

matte. Thus it will
be seen that my process,

either obviates the
the sub-

‘After the blister copper has been! pro-
duced, it is refined, usually in a reverbera-
tory furnace. The slag obtained in this re-

. fining process is principally cothposed of a
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* constitutes an important part
“tion. Not ouly is the silicious content of the

silicate of copper.
reverberatory slag may be used as silicious
material in the above process of bessemer-
izing copper matte and- the use of this slag
i of my inven-

slag utilized for fluxing purposes,
copper content is added to the bath.
Some -difficulty has been encountered in

but-the

" the bessemerizing of copper matte according

85

. “to well known processes
80

“high _temperature so that the Hning is
_rapidly destroyed. T have

because of the tend-

ency of the bath to-attain an excessively

‘ found that when
T nse a converter tha lining of which abuts
tightly against the inner walls ‘of the metal-
lic converter shell, the temperature ‘of the

‘\'teasonably long life to the lining,

fpour slags
T

which.clean slag is’

1 have found that this |

© 1,103,926 '

lining does not rise excessively owing to the

excelfent path for the conductivity of heat
to the shell and the transmission of heat
therefrom to the atmosphere. If, on the.
othex hand, the bastec or neutral lining is
maile’ very thick and especiall
insulated " from the steel shel of the con-
verter, the lining will attain the tempera-
ture of the charge; the latter must therefor
be maintained at. a yéllow heat to insure a
- Tens 1 have
“also found that the temperature of the bath
“gan be controlled by forcing, varied quanti-
ties of steamn under pressure, preferably
snperheated steam, with the air blast into
the, converter.. 1 have found -also that the

temperature - can
siich as reverberatory ‘slag to

of said material and the matte produces a
lowering of the temperature. o

T have found that it is advantageous to
responding’ to a cream-white color. If op-
erated at a lower temperature, which cor-
responds to that of the slag
“sents a yellow appearance,
“ficult to keep

the twyer rod, resulting in the rapid wear-
ing away of the lining at the .zone of the
twyers and the increase of the blast pressure.
- 1f the bath is at a.yellow heat, it may be
‘quickly increased to a creami-white heat by

the addition of carbonaceous matter, such as

obviously ‘results in a saving of power and
in increased life of the lining especially at
the.zone of the twyers: IR

“converter will be higher when the sla is

If the lining is thick and insulated from
“the steel shell, the bath must be kept at a
yellow heat. If now no _other means than
charging silicious material into the converter
it will be found necessary to take a con-
‘On the other hand, if the converter is lined
with a thin lining of basic or nheutral bricks
of, for example, six to twelve inches in
thickness, which are backed up tightly

operated at a

silioca and manifestly resulting in gfeater
economies of operation.” In this case the
slag may contain 18% of silica or less, such
a slag being greatly preferred over one con-
taining 27% of silica because there ig a
smaller amount to

‘more’ valuable as an iron flux for the blast

operate the converters at a temperature cor-

¢ions without, resorting to excessive use of:

low in silica than when it is high in-silica..

is availed of for controlling the temperature, -
" 116
‘verter slag containing about 27% of silica.

handle and because it is

if it is also~

‘ be. controlled by -adding.
silicicus material which = contains copper . .
the matte be-
cause the reaction between the copper oxide 8
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when it pre- " :
it would be dif- -
the twyers free from accre- .
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coal, preferably in an amount. less than one.
per cent of the weight of the charge. Thig '

105

*T have found that the tempé'ratufe of the
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“agdinst the- steel shell, the charge can- he-
temperature higher than that .
of the lining, thus producing a slag low in .-
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furnace or smelting reverberatory furnace.
Moreover, in order to bessemerize mattes
higher than 60% in copper, the converter
slag must not contain more than 20% of
silica; otherwise the charge will be too cold
to finish properly. It is ordinarily very dif-
ficult to )Io)essemerize such high grade mattes
which are poured into the converter at a
low temperature, without the use of extra-
neous fuel, My process of preheating the
silicions ‘material, as described above, 1is
therefore of especial importance when high
grade mattes, which are low in fuel values,
are being treated.

I claim: '

L. The improvement in the art of bes-
semerizing matte which consists in intro-
ducing silicious material into g converter

. upon the molten charge therein, which ma-

terial thus become heated but chemically re-
mains unchanged, removing the charge from

said material and utilizing said heated ma- |

terial as a fluxing medium for a subsequent
charge of matte, o
2. The improvement in the art of bes-
semerizing copper matte which consists in
introducing silicious material into a con-
verter upon the molten charge therein, in
suflicient amount to form a thick, viscous
mass upon said charge, removing the charge
from the converter while allowing said
mass to remain therein and introducing
matte iuto the converter ‘upon said mass.
3. The improvement in the art of bessem-
erizing copper matte which consists in re-
acting upon matte in the converter with. a
slag composed essentially of copper silicate.
In testimony whereof I have hereunto
set my hand in the presence of two subscrib.
ing witnesses. )
JAMES B, HERRESHOFF, Jx.
Witnesses: '
Joun A. Fercusow,
Franz F. KirxpaTriox.
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