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69 A method of refining crude lead.

@ A method of refining crude lead from copper-contain-
ing lead raw-materials which possibly also contain arsenic
and which are of a metallic, oxidic, sulphatic or sulphidic
type, in a furnace in which the contents thereof can be sub-
jected to turbulence, preferably in a top blown rotary con-
verter, for example, of the Kaldotype. According to the in-
vention, subsequent to chemical reduction and tapping-off
of the slag, the crudelead melt is cooled to a temperature
beneath about 700°C whilst strongly agitating said melt,
= in order to separate out a copper phase or a copper speiss.
The coolant used may be an oxidic or suiphatic lead raw-
material, a crushed iron-silicate slag, a slag former, and,
N preferably, water in liquid finely-divided form. Large quan-
tities of arsenic can be removed prior to said cooling, by
“ forming an iron speiss, by adding iron to the crude-lead
meltor forming iron in situ therewith.
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A method of refining crude lead

The present invention relates to a method of producing
crude lead from copper-containing lead raw-materials of

a metallic , oxidic, sulphatic or sulphidic type.,

Metallic lead is normally produced from sulphidic lead
raw-materials , such as lead concentrates for example,

but can alsoc be produced from oxidic and sulphatic lead
rau-materials , for example dust, ashes and slags. The most
common furnace used for melting and chemically reducing
lead is the shaft furnace,to which there is charged a lead
raw.material which, if so desired, has been pre-sintered
or roasted to simultaneously oxidize the sulphidic sulphur
present with atmospheric oxygen to a content of less than
2% sulphur. The lead raw-material can also be melted and
reduced, to advantage, in a rotary , inclined furnace, as
disclosed in Swedish Patent specification 7317217-3 and
7317219~9, which teach methods for producing crude lead

from sulphidic, oxidic and suiphatic lead raw-materials,

When producing crude lead, i.e. lead which must be purified
or refined in order to be retailed as a normal market product,
the lead will thus practically always contain impurities
undesirable in the finished lead, e.g. such impurities as
copper, arsenic and antimony, which substances must therefore
be removed from the crude lead. Gold and silver are normally

also present in the crude lead.

Irrespective of the method by which the crude lead is pro-
duced, it must therefore be refined in order that a suffi-
ciently pure, final lead product can be obtained. Normally,
the crude lead is refined in so-called pots or chambers of

various type , especially designed for refining said lead
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with respect to said impurities, Copper, and also ‘arsenic
and antimony present in the lead , constitute a particular
problem when ‘refining said lead. Arsenic and antimony may
be present in quantities of up to about 15%, which results
in the formation of very large quantities of solid, powder-
ous products which float to the surface of the metal bath
during the refining process. This so-called dross renders
handling of the crude-lead melt difficult,

When copper is present in the lead raw-materials in large
quantities , it is essential that it is possible to remove
the copper effectively at an early stage of the process, so
as not to render the process more expensive by the fact

that the further treatment of the lead to a refined lead

is made more difficult and since the copper content of the

lead is highly valuable.

According to the invention, crude lead is produced from
copper-containing lead raw-materials of a metallic, oxidic,
sulphatic or sulphidic type, by melting the raw materials
in a furnace in which turbulence can be created in the
contents thereof, said raw materials being melted in the
presence of a slag former and chemically reduced, whereaf=
ter a slag is tapped-off, The novel method is characterized
by the fact that subsequent to tapping-off the slag, the
crude~lead melt formed is cooled whilst creating a strong
turbulence therein, to a temperature above the liquidus
point of the lead melt but beneath about 7DDDC, preferably
beneath SDUDC, whereafter the copper~containing phase and
crude-lead melt separated out when cooling said melt are

separated from one another,

When melting lead raw-materials containing, inter alisa,
arsenic, antimony and copper, the arsenic and antimony

can be removed in the form of a speiss, A "speiss! is
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a compound of arsenic and/or antimony with iron metals and
copper, i.e. a "speiss" may comprise arsenides and/or anti-
monides of one or more of the metals copper, iron, nickel
and cobalt. Any arsenic or antimony impurities are therefore
removed by charging to the melt, whilst creating a strong
turbulence therein, iron in a metallic, finely-divided
form, or by causing iron to be formed in situ, uwhereafter
the insoluble iron speiss formed in the lead melt is
separated therefrom in direct conjunction with gravitational
separation of speiss and crude lead, whereafter copperis
separated out and removed. If the iron charged to the melt
is in powder form or in the form of iron filings or finely=-
divided pieces, a practically insoluble iron-arsenic speiss
or iron-antimony speiss will be formed in the lead melt,

By iron in finely-divided form is meant metallic iron in

a form such as to present to the lead melt a good specific
surface area and that the iron can be charged to the melt
in a simple manner., The speiss, which is practically in-
soluble in lead at the prevailing temperatures, is readily
separable and can be tapped-off, preferably at a temperature
of 850-1200°C, The iron charged may alsoc have the form of
an iron alloy containing 60% iron or more, In this respect,
the iron charge may be adapted so that only a part of the
arsenic content forms an iron speiss and that there remains
. -8 _guantity of arsenic :

in the lead meltMCorresponding to a molar ratio of copper
to arsenic of at least 1.17, so that copper is able to form
a copper speiss, which can readily be treated to recover
copper and arsenice. Any tin present in the melt will re-
main therein, The major part of the copper content of the
lead raw-materials will remain in the crude-lead melt,
however, but, as above mentioned, will be segregated as
metallic copper and/or speiss subsequent to cooling the
melt under strong turbulence to a temperature above the
melting point of the lead-melt but beneath about 7DUDC,

vhereafter the crude-lead is tapped-off and recovered.
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Cooling of the crude-lead melt can be effected by adding,
for example, additional oxidic or sulphatic lead raw ma=-
terials or crushed iron-silicate slag. Cooling of the
crude-lead melt can also be effected by adding a slag

former intended for a subsequent melting cycle,

Alternatively , the crude-lead melt can be cooled by
spraying water in liquid , finely=-divided form directly
onto the turbulent crude-lead melt.

It is not necessary to cool the crude-lead melt each time
a new charge of lead raw-material is melted douwn, and re-
moval of slag and any iron-arsenic-speiss formed has been
effected. Thus, it is possible to fill the furnace with
a crude-lead melt and then segregate the copper-containing
phase, whereafter the crude-lead is tapped-off from the

furnace and the copper-containing phase recovered,

The melting process, and any possible speiss formation and
copper separation, are effected in a furnace in which the
melt can be treated whilst being subjected to strong tur-
bulence. Such a furnace is suitably a top blown rotary
converter , for example a so-called TBRC or a Kaldo fur-
nace. A TBRC or Kaldo furnace can be rotated at a speed
of from 10 to 60 r.p.m « and the choice of suitable ro-
tary speed is controlled by the diameter of the furnace.
A suitable turbulence is obtained when the inner surface
of the furnace is rotated at a peripheral speed of 0.5 =
7 m/s, preferably 2 - 5 m/s, which enables the melt to
accompany the rotating inner surface of the furnace and
fall doun onto the surface of the bath in a shower of
droplets, which results in extremely good contact between
solid phase, liquid phase and gas phase, Such good con-
tact is a requisite for rapid chemical and physical se-

quences, such as a reduction segjuence, cooling and sepa-
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ration. The formation of dust is avoided to a surprisingly
large extent , by the fact that the shouwer of droplets
drive the dust douwn,which would otherwise pass out of the

furnace with the reaction gases,

Example 1

30 tons of pellets of an oxidic-sulphatic lead raw-material

originating from a copper-converter dust having the following

analysiss: Pb 35%, As 3.5%, Cu 1.15%, S 6.0 %, Bi 1.20%,

Au 0,5 mg/kg, Ag 3.38 mg/kg , were melted together with
9.6 tons of granulated fayalite slag (iron-silicate-slag
obtained from a fume furnace for treating copper slag) and
3.5 tons of finely=-divided limestone in a top blown rotary
converter of the Kaldo-type having an inner diameter of
2,5 m , with the aid of an oil-oxygen-~gas burner , to form
a crude~lead bath and slag. Subsequent to melting the raw
material, the slag and the crude-~lead bath were reduced
chemically with 1.9 tons of coke until the lead content

of the slag was about 1.5 % Pb at a temperature of about
11DUOC, whereafter the slag was tapped=-off,

Whilst strongly agitating the bath, 2.25 tons of crushed
irpn=silicate-slag were charged to the furnace, whereupon
the temperature of the crude-~lead melt fell over a period
of time of 60 minutes, from 1100°C to about 850°C, a copper=-
containing phase segregating from the bath. This phase
was then removed from the crude-lead melt, whose copper

content was thereby reduced from 5 % Cu to 1.5 % Cu,

A part of the thus obtained crude-lead melt was cooled
whilst continuing said agitation,down tq a temperature of
4ODDC, it being possible to segregate out and remove a
further copper-containiﬁg phase, The resultant copper con-
tent of the crude-lead melt was 0.,2% Cu.
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Example 2

30 tons of pellets of an oxidic-sulphatic lead rau-mate-
rial having the same composition as that in Example 1

vere melted together with 9.6 tons of granulated féyalite
slag and 3.5 tons of finely-divided limestone in a top bloun
rotary converter of the Kaldo-type having an internal
diameter of 2.5 m, with the aid of an oil-oxygen~gas burner,
to form a crude-lead bath and a slag. Subsequent to melting
the raw material, the slag and the crude-~lead bath were
chemically reduced with 1.9 tons of coké until the lead
content of the slag was about 1.5% Pb, at a temperature of
about 110008, whereafter the slag was tapped-off,.

Water in a finely-divided form was then sprayed directly
onto the turbulent , agitated crude-lead melt, its tempe=-
rature being lowered from 1100°C to about 650°C over a
period of about 60 minutes, wherewith a copper-containing
phase segregated out. This phase was then removed from

the crude=lead melt , the copper content being lowered from

570 Cu to 1.5 % Cu,.

Example 3
30 tons of pellets of an oxidicesulphatic lead raw mate~

rial having the same composition as that in Example 1

vere melted together with 9,6 tons of granulated fayalite
slag and 3.5 tons of finely-divided limestone in a top
blown rotary converter of the Kaldo-type , having an inner
diameter of 2.5 m, with the aid of an oil-exygsn-gas-
burner,toform a crude-lead bath and a slag. Subsequent

to melting the raw material, the slayg and the crude-lead
bath were chemically reduced with 1.9 tons of coke until
the lead content of the slag was about 1.,5% Pb at a tempe-
rature of about 11DDOC, whereafter the slag was tapped-off,

2.25 tons of crushed iron-~silicate slag were then charged
to the turbulent, agitated crude-lead melt, the temperature
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of the melt being louered from 1100°C to about 850°C over
a period of about 60 minutes, and a copper-containing phase
segregating out. The crude-lead melt, whose copper
content decreased from 5% Cu to 1.5 % Cu, was tapped-off
whilst the copper-containing phase, together with the iron=-
silicate slag , were retained in the furnace. A further

30 tons of oxidic-sulphatic lead raw-material and 3.5 tons
of finely~divided limz2stone were then charged to the
furnace and melted together with the copper-containing
phase and the iron=-silicate slag. The resultant slag and
crude-lead bath were chemically reduced with 1.9 tons of
coke until the lead content in the slag was about 1.5%

Pb at a temperature of about 110006, whereafter the slag
was tapped=off. Whilst strongly agitating the resultant
crude-lead melt , a further 2.25 tons of crushed iron=-
silicate slag were charged to the furnace, the temperature
of the crude-lead melt decreasing from 1100°C to about

850 °c over a period of 60 minutes, and a large quantity
of copper-containing phase was obtained, This large quan-
tity of copper-containing phase could be separated from
the crude~lead melt with less lead losses than when only
one freezing or segregation process with iron-silicate
slag was carried out, In addition, a considerable saving
in time per ton of lead produced was made , since only

one segregation process was required,

This method in which the copper~containing phase is re=-
tained in the furnace should, of course,be continued
until the quantity of copper-containing phase obtained

is cuitable in respect of the production conditions.

Example 4

30 toms of oxidic-sulphatic lead rauw-material having the
composition of Example 1 were melted together with 9.6 tons
of granulated fayalite slag and 3,5 tons of finely-divided
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limestone in a top blown rotary converter of the Kaldo-
type having an internal diameter of 2.5 m, with the aid
of an oil-oxygen- gas-burner, to form a crude-lead bath

and a slage.

Subsequent to melting the raw material, the slag and

the crude-~lead bath were chemically reduced with 1.9

tons of coke until the lead content of the slag was about
1.5% Pb at a temperature of about 1100°C, whereafter the
slag was tapped-off,

The crude lead cobtained contained 7% As and 3% Cu. 3

tons of iron in a metallic,finely=-divided form was

charged to the turbulent crude-~lead melt, to form an

iron speiss at about 1DDDUC, which speiss was then tapped=-

off in liquid form,

A crushed iron-silicate slag was then charged to the fur-
nace whilst strongly agitating the crude-lead melt, as

in Example 1, the temperature of the bath decreasing,

a copper-containing phase segregating out and being removed
from the melt,
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What we claim ist=

1« A method of producing crude lead from copper-containing
lead rav-materials of a metallic, oxidic, sulphatic or
sulphidic type, by melting said materials in a furnace in
which a turbulence can be created in the contents thereof,
the lead raw-material being melted in the presence of

a slag former andiéhemically reduced, uhereafter a slag

is tapped=-off, characterized in that subsequent to tapping-
off said slag, the lead melt is cooled, whilst being strong-
ly agitated, from melting temperature to a temperature
above the liquidus point of the lead melt but beneath
about 70008, whereafter the copper-containing phase
segregating from the crude-lead melt during the cooling

sequence is removed from said melt,

2+ A method according to claim 1, characterized inthat
the lead melt is cooled to a temperature of less than
about 500°C,

3¢ A method according to claim 1, characterized in that
the coolant used is an oxidic or sulphatic lead raw-ma-

terial or a crushed iron-silicate slag,

4, A method according to claim 1, characterized in that the
coolant used is saild slag former for a subsequent melting

of lead rau-material,

s A method according to claim 1, characterized in that
cooling is effected by spraying water in liquid, finely-
divided form directly onto the turbulent crude~lead melt,

te. A method according to claim 1, characterized in that
the copper~containing phase which segregates out from the
melt is retained in the furnace during at least one further

melting cycle,
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7 A method according to claim 1, characterized in that
melting of said raw material and the elimination of
copper is effected in a rotary, inclined furnace of the

Kaldo=type.

8. A method according to claim 1, characterized in that
any arsenic impurities in the lead raw-materials are

at least partially removed by supplying to said melt,
whilst strongly agitating the same, iron in a metallic
finely-divided form or by causing iron to be formed in
situ in said melt, whereafter the insoluble iron speiss
formed in the lead melt is separated therefrom in
direct conjunction with a gravitational separation of
speiss and crude lead, whereafter copper segregates out

and is removed.

9. A method according to claim 8, characterized in that
said iron 1is charged to said melt in the form of iron

filings, iron powder or finely-divided iron pieces.

10, A method according toc claim 8, characterized in that
said iron is charged to said furnace in the form of an

iron alloy containing more than 60% iron.
b4 g »

11+ A method according to claim 8, characterized in that
the iron is formed in situ by charging silicon, silicides,
carbon or ferro-alloys having silicon or carbon in guan-
tities such that the iron present in the slag is reduced
out in a metallic form prior to tapping-off the slag.

12. A method according to claim 8, characterized inthat
the speiss is tapped-off at a temperature of 850 - 1200°C,
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