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This invention relates to the treatment of pot-
ash alum for the separation and recovery of the
aluminum and potassium values therein, and

more particularly is concerned with the recovery l

of relatively pure aluming suitable for reduction
to aluminum by the cryolite method.
Many attempts have been made to recover alu-

ming from potash alum which in its normal hy-

drated form has the chemical formula
K3S0:- Alp(SO04) 3+ 24H20

The water of hydration may be driven off at
temperatures below 400° C., leaving the anhy-
drous salt as a combined potassium gluminum
sulfate. If this anhydrous salt is heated above
400° C., the aluminum sulfate component de-
composes with the evolution of SOz and SO3 gases,
leaving a calcined product consisting of a mixture
of potassium sulfate and alumina. ‘This de-
composition of the aluminum sulfate component
begins to take place at & substantial rate at ap-
proximately 700° C. However, as the temper-
ature is raised, the potassium sulfate component
may become decomposed. It has been proposed to
caleine the anhydrous salt to decompese just the
aluminum suifate component and then leach out
with water the potessium sulfate component,
leaving aluming in suspension.
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This process appears to be a fairly simple one

on paper but commercial operations encounter
many difficult problems. If is very difficult to
obfain a rapid and complete decomposition of
the aluminum sulfate component without some
decomposition of the .potassium sulfate compo-
nent. -

mine is then contaminated by substantial

After the leaching treatment, the alu-
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pounds. Thus, ag soon as Y% to 24 of the alu-
minum sulfate is decomposed .at these temper-
atures, the rate at which the sulfur gases are
liberated is greatly reduced and the continued
decomposition of aluminum sulfate becomes very
slow. Also, this pasty material cannot be satis-
factorily handled in a continuous calcining fur-
nace such as a rotary kiin.

An object of our invention is to provide & proc-
ess of calcining potash alum to decompose the
aluminum- sulfate component without decom-
posing substantial quantities of the potassium
suifate component, in which fusion or the forma-
tion of a pasty mass is avoided and the decom-
position of the aluminum sulfate coxnponent is

-accelerated.

Another object of this invention is to control
the calcining of potash alum in such a man-
ner as to eliminate SOs3 gas as it is formed and
thereby accelerate decomposition of the alumi-
nura sulfagte component.

Another object of this invention is the recov-
ery of substantially pure alumina from potash
alum by calcining the salt in a continuous type
furnace to produce a rapid decomposition of the
aluminum sulfate component without substan-
tial decomposition of the potassmm sulfate com-
ponent.

A further object of our invention is to calcine
potash alum mixed with a carbonaceous or car-

_bonizable material proportioned to react with

gmounts of K20 combined chemically as some ~

water-insoluble compound. In the reduction of
alumina te aluminum by the standard process
of electrolysis in s bath of fused .cryolite, the
presence of potash is said to have a detrimental
effect on the electrolytic pot linings. It is im-
portant, therefore, in commercial operations to
produce aluming containing no more than 02%
K20.

Anocther d1ﬁcu1ty in this process is the slow
. rate at which the aluminum sulfate component
may decompose making it necessary to calcine
the material for long periods of time. The phys-
ical condition of the mass being calcined is very
important in this connection, and normally when
the dehydrated alum is heafed fo around 700 to
7150° C. on a -arge scale, it becomes pasty, which
makes the material very difficult to handle and
interferes with the liberation of sulfur com-
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some or all of the aluminum sulfate or the SO3

‘gas given off by its decomposition.

Another object of our invention is to calcine

5 ‘potash alum for the production of relatively pure

alumina of low potash content by controlling the
nature of the gases over the product during its
decomposition.

Other objects will be explained and will be ap-
parent from the following description of our in--
ventiori.

When anhydrous potash alum is heated, it nor-.

‘mally begins to give off SO2 and SO3 gases at a

substantial rate when a temperature of 700° C

is reached. Under normeal commercial conditions,
the break. down of the aluminum sulfate com-
ponent continues until the total aluminum sul-
fate reaches about 12 fo 25% of the total mass-
of material being calcined. At this point, the
material begins to become pasty and graduslly
melts down. When this pbasty condition is
reached, further decomposition of the alumi-

num sulfate component is very, very slow-and .
many hours are reqmred to complete this re~ .

action.




