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s ABSTRACT

A method of purifying or preventing oxidation of met-
als is achieved by covering the metals in the molten
state with a flux containing a molten double salt of so-
dium chloride and aluminum chloride. Other alkali or
alkaline earth metal halides may additionally be. in-
c’luded in the flux. '

12 Claims, No Drawings
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MELTING OF METALS ,

This is a continuation, of application Ser. No.
810,088 filed Mar. 21, 1969 now abandoned.

This invention relates to methods of melting and pu-
rifying metals, and in particular to fluxes used in such
processes. o

In a variety of metallurgical operations involving
such metals as zinc, aluminum, lead and copper, it is
desirable to be able to cover the liquid metal surface
with a layer of liquid flux, so that oxidation and dross
formation can either be avoided or minimised. Of the
many materials that could be used, the fluxes at present
in commercial use, for zinc, are based upon zinc chlo-
ride, ammonium chloride, or a mixture of these two,
known commerically as ZAC. This last is by far the
most usual, but it has a number of disadvantages.

The prime disadvantage is that any oxide which en-
ters the flux tends to form zinc oxychloride; this is in-
soluble in either component or ZAC, and thus causes
the flux to “stiffen” and lose its fluidity. Ultimately it
will form a solid dross. To overcome this, more ZAC
has to be used. This is not a cheap material, and hence
a pasty, rather than a liquid, flux layer is the general
‘rule. In use this has two implications: clean separation
of the flux from the metal is not easy, and separation
-of trapped metal from within the flux layer is very inef-
ficient. Where the flux is being used in a waste metal
recovery operation this loss is important, particularly if
the feedstock is small or particulate: e.g., oversize ma-
terial from the preparation of zinc dust or aluminium
flake.

This invention consists in a method of preventing or
reducing oxidation of molten metals by covering the
metal with a flux layer containing a molten double salt
of sodium chloride and aluminium chloride.

The method is particularly applicable to processes
involving melting of zinc, aluminium, lead, tin or cop-
per or alloys of these metals. For instance, in re-melting
oversize zinc dusts a high metal recovery can be at-
tained and the flux does not stiffen to a mrked degree
as its oxide content increases. -

The invention further consists in a fluxing material
for preventing the oxidation of molten metals, which
material is formed by mixing sodium chloride and alu-
minium chloride and subsequently fusing the mixture
formed.

This material has the advantages that a very fluid flux
is formed so that removal of the flux layer is relatively
simple in that the flux is easily tapped. Thus less flux
needs to be used and very little metal is trapped in the
flux when it is removed from the metal.

The invention further consists in a method for the re-
covery of metals involving a melting step in which the
metal is covered with a flux layer containing a molten
double salt of sodium chloride and aluminium chloride
while in its molten condition. :

This flux can advantageously be used for zinc and al-
uminium and in our copending application Ser. No.
810,086, we describe an improved aluminium chloridi-
zation process based upon its use, but its use is not lim-
ited to these two metals. It can with advantage be used
also for example, with lead, tin and various other met-
als. Further, we prefer largely for simplicity, to use this
flux alone; but it can equally well be used admixed with
other fluxes, particularly those of the metallic -halide
type: for example in its use with aluminium, it could be
admixed with fluxes of the cryolite (NasAlFs) type.
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" However, mixed fluxes of this type need to be treated
with some caution: addition of other salts will generally
raise the melting point of the flux. In this context, only
broad guide lines can be given, since the fluidity is tem-
perature dependent. Thus a mixture of sodium alumin-
jum choride and 2 percent by weight of sodium chlo-
ride has a melting point of approximately 650° C: it is
suitable for use on aluminium at about 730° C. Addi-
tion of about 5 percent of cryolite has the same effect.

Mizxed fluxes based on other alkali metal chlorides,
and alkaline earth metal chlorides, are especially use-
ful. Thus a very good flux can be obtained by mixing
aluminium chloride, sodium chloride and potassium
chloride, the latter two salts being taken in approxi-
mately equal quantities by weight. In this way fluxes
with melting points almost anywhere between 650° C
and about 200° C can be prepared. = '

We have discovered that the fluidity of this flux ap-
pears to depend upon the aluminium chloride content

of the sodium chloride containing flux. Once the flux

is in use, fluidity and melting point can both be easily
controlled: -
to make more fluid: add more aluminium chloride,
either assuch, or as the double salt; )
to make léss fluid: add either chloride or fluoride of
an‘alkali or alkaline earth metal, or a complex fluo-
ride, such as cryolite. N
The actial melting point of the flux will be deter-
mined by the melting point of the metal or by the tem-
perature of operation. The melting points of the com-
moner non-ferrous metals are quite low:. zinc, 421°C,
lead 327°C and. tin 232°C, with the exception of alu-
minium, 660°C, and copper 1,083°C. Therefore in the
low melting metal cases the flux will consist substan-
tially of the double salt, whereas for copper the flux will
only contain sufficient of the double salt to give the de-
sired fluidity.
The invention will now be further described by refer-
ence to-the following non-limiting Examples.

EXAMPLE 1

Method of Preparation of Fiux

It is of prime importance that both constituents be
dry; in the case of sodium chloride this is achieved sim-
ply by powdering and heating in an oven; in the case of
aluminium chloride it may involve distillation in suit-
able apparatus if the material has deteriorated in stor-
age. The two dry salts were mixed in a ratio of 3 parts
by weight sodium chloride to 7 parts by weight alumin-
jum chloride and added to a bottom heated steel pot
maintained at an internal temperature of 300°C. Very
quickly a liquid pool was formed. To this pool was
added further salt mixture at such a rate that a liquid
condition was maintained throughout. It is preferred
that the mix be used immediately, and this preparation
in situ is preferred, but the flux can be cast into suitable
moulds and stored for a short period before use.

EXAMPLE 2

Recovery of Zinc from Oversize Zinc Dust
Approximately 100 Ib. of the flux was prepared in a
large steel pot; the oversize dust was then added to the
pool at such rate that it would melt and the flux would
remain liquid. Stirring occasionally with a steel rabble
ensured adequate mixing. As more zinc was added so
also was-more flux, in order to maintain an adequate
liquid layer ‘on the surface of the melt. The zinc pool
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was maintained at about 450°C. When all. the zinc had

been added, the whole was well stirred, left to stand for -

15 minutes, the flux tapped off and the zinc cast into
ingots. Quantities used: Oversize dust: 4,462 Ib."

flux 250 1b. (5.6 percent of wt. of Zn treated)

Quantity of zinc recovered: 4,208 1b. )

Metal recovery:  94.8 percent

This operation took a total of 3% hours; the time is
directly linked to the rate of melting of the zinc.

The process of Example 2 is batchwise; it need not be
50, and can by suitable adaptation be made continuous.

In that case periodic tapping of the flux and its replen-

ishment will also be necessary.

EXAMPLE 3 |

Recovery of Aluminum from Melting Furnace Drosses

A mixture was made of equal parts by weight of the
furnace drosses after powdering, and solid sodium alu-
minium chloride and the whole then slowly heated in
a steel pot to approximately 750°C (external tempera-
ture). After a short period the pot was tapped and the
liquid metal run off: metal recovery was 75 percent by
weight of the drosses taken.

- Note—These - drosses are .a mlxture of free metal
trapped in a skin of alumina, which it is almost impossi-
ble to analyse for free metal: hence a theoretical metal
recovery figure cannot be given. Repeats of this pro-
cess, on a small scale, give metal recoveries varying
from 70-85 percent, based on dross weight taken. The
only other method used. to recover the metal is by a
wet-milling process: metal recovery then is at about 45
percent by weight of the dross.

EXAMPLE 4

Removal of Tellurium from Lead

The lead used in these experiments contained ap-
proximately 0.02 percent tellurium. In both cases, the
experiments were carried out by the following tech-
nique. In one case no flux was used but in the other a
sodium chloride flux was used.

Aluminium powder was stirred into a pool of molten
lead, maintained at 500°-550°C, for 15 minutes. The
dross and aluminium powder were then removed, and
the lead allowed to cool; a crust which formed was also
removed. In the fluxed experiment, this was left on
until just before tapping, and the crust removed with it.

Without With With
Flux Flux Flux
Weight Lead 8.65kg. 8.65kg.  8.65 kg.
‘* Al powder 0.17kg. 0.17kg. 0.04 kg.
“ flux Nil - 0.42kg. 0.22 kg.
“lead recovered 641 kg. 7.74kg. 8.10kg.
Lead loss, % 15.8% 10.5% 6.3%
Tellurium : before 0.02% 0.02% 0.02%
. after 0.001%  not detectable

Thus the process is made more efficient by using flux
EXAMPLE 5

Melting of Tin

Two samples of tin were held molten in a crucible for
12 hours, one being covered with a layer of sodium alu-
minium chloride. Both crucibles were maintained at
280°-290°C. In the flux covered crucible, the weight
lost was 0.38 percent; in the ‘open’ crucible 1.1 per-
cent. ‘

Various modifications may be made within the scope
of the invention as. defined by the following claims.

I claim:
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1. In a process for the production of a metal selected
from the group of lead, tin and zinc including a melting
step to form a molten phase of said metal wherein the
improvement comprises

a. fusing sodium chloride and aluminum chloride to

form a flux containing a member selected from the
group consisting of (1) the double chloride salt, so-
dium aluminum chloride, and (2) a mixture of the
double chloride salt, sodium alummum chloride
and sodium chloride and

b. covering the metal during the meltmg step with

said flux to form a separate molten layer of said
flux over said moiten metal to reduce the oxidation
of the molten metal. . _

2. The process as set forth in claim I wherein said
metal is zinc.

3. The process as set forth in claim 1 including the
step of fusing an additional salt selected from a member
of the group consisting of alkali metal halides, alkaline
earth metal halides, double halides of an alkali metal
20 and aluminum, and ‘double halides of an alkaline earth
metal and aluminum into said flux as a minor portion

of said flux.

4. The process as set forth in claim 1 wherein said
member is a mixture of the double chloride salt, sodium
aluminum chioride and sodium chloride and wherein
the sodium chloride is present in said flux as a minor
portion of said flux.

5.The process as set forth in claim 3 wherem said ad-
ditional salt is mc_luded in said flux in an amount suffi-
cient to result in a flux with 4 melting point lower than
30 the melting point of said metal.

6. The process as set forth in claim 5 wherein sald ad-
ditional salt is sodium aluminum floride.

7. In a process for the production of a metal selected
from the group of lead, tin and zinc from impure mate-
rials containing said metal in which a melting step is uti-
lized to purify said materials and yield said metal in a
purified state wherein the improvement comprises

a. fusing sodium chloride and aluminum chloride to

form a flux containing a member selected from the
group consisting of (1) the double chloride salt, so-
dium aluminum chloride, and (2) a mixture of the
double salt, sodium aluminurm chloride and sodium
chloride,

b. providing a molten layer of said flux,

c. contacting said layer of moiten flux with said mate-

rial in particulate form and ‘

d. allowing said flux to form a molten flux layer over

the molten metal. '

8. The process as set forth in claim 7 wherein said
metal is zinc.

9. The process as set forth in claim 7 including the
step of fusing an additional salt selected from a member
of the group consisting of alkali metal halides, alkaline
earth metal halides, double halides of an alkali metal
and aluminum, and double halides of an alkaline earth
metal and aluminum into said flux as a minor portion
of said flux.
~ 10. The process as set forth in claim 7 wherein said
member is a mixture of the double chloride salt, sodium
aluminum chloride and sodium chloride and wherein
the sodium chloride is present in said flux as a minor
portion of said flux.

iil. The process as set forth in claim 9 wherein said
additional salt is included in said flux in an amount suf-
ficient to result in a flux with a melting point lower than
the melting point of said metal.

12. The process as set forth in claim 11 wherein said

additional salt is sodium aluminum fluoride.
& & % * *
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