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The invention relates to a process for extract-
ing aluminium from coal mine products.

It has been proposed to prepare alumina 1. 0
from silica and aluminium containing ash ob-
tained by bwrning waste materials from coal
mines, washing and flotatlon plants. For this
purpose the slags after belng ground are treated
with strong hydrochlorie acid and the residium
is removed by filtration; the solution is evapo-
rated and the residium heated till the aluminium
chioride and Iron chloride are converted into the
corresponding hydroxides; the solid mass is
washed with water to remove the soluble chlo-
rides; then the silica still present is converted
into water glass with the aid of sodium or potas-
sium carbonate and removed; the alumina is dis-
solved from the residium by means of caustic
soda and this solution is treated to recover the
alumina,

In an improved process the waste materials
before being burnt are mixed with about 2,5% of
calcium hydroxide or a corresponding quantity
Jf another calcium compound or with about 7%
of barium hydroxide or a corresponding quantity
of other barium, strontium or magnesium com-
pounds, calculated on the ash contents of the
materials to e burnt. On account of the action
of these admixtures the slags can be treated with
hydrochloric acid at normal pressure and bolling
temperature; when treating slags formed without
admixtures it is necessary to work in autoclaves.
By this improved method, when using calclum
compounds, 80809, and when using other earth
alkaline compounds, up to 60% of the aluminium
compound contained in the ash pass into solution,
whereas this percentage amounts to only 20 for
ihe ash from the waste materials without addi-
tion. In the improved process the solution ob-
talned 1s worked up in the same manner as de-
scribed hefore,

It has also been proposed to treat the ash from
coal or lignite burnt without any admixture with
nitric acid. This process, however, has a serious
disadvantage over the treatment with hydro-
chloric acid in as far as substantially less of the
aluminium contents of the slags passes into solu-
tion; investigations with slags of various origin
have Invariably shown recoveries below 10%.

One of the objects of the invention is to extract
a high percentage of the aluminium compounds
from coal mine products.

Another object is to ilmprove the filtration
capacity of the mass resulting from the treat-
ment with acid.

Other advantages obtained in the process ac-
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cording to the Inventlon will be clear as its de-
scription proceeds,

According to the invention coal mine products
containing aluminium compounds, such as coal
sludee, intermediate product and stones from the
washing plant or mixtures thereof are mixed with
earth alkaline compounds inclusive magnesium
compounds, then burnt and extracted with nitric
acid.

Whereas nitrie acid when used to treat slags
obtained without an addition of earth alkaline
compounds only allows to dissolve about 8% of
the aluminium contents, this percentage is in-
creased to about 88 or even higher when the same
acid is applied to slags remaining after the burn-
ing of coal mine products admixed with earth
alkgline compounds. This high figure is unex-
pected, as when attacking “prepared” slags with
strong hydrochloric acid the recovery is some-
what less than that obtained with nitriec acid
according to the Invention, although according
to literature hydrochloric acid dissolves already
up to about 209 of the aluminium contents from
“unprepared” slags, where nitric acid dissolves
up to about 8%.

Further the silica obtained when using nltrie
acid ean be flltered off more easily than when
working with hydrochloric acid. Moreover, after
a magnetic separation, which will be described
below, less iron passes into solution than when
using hydrochloric acid.

Still other advantages are connected with the
use of nitric acld instead of hydrochlorie acid.
In the first place it {s possible to work In metal
apparatuses, which cannot be used when extract-
ing with hydrochloric acid. Purther several of
the nitrates ohtained, for exampile those of cal-
cfum and of the alkaline metals, are valuable by-
products, as they can be used as fertilizers.

It suffices to treat the slags with nitric acid
under normal pressure. The strength of the acld
can vary materially; excellent results have been
achieved for example with nltric acid of about
209, The slags are preferably ground before
belng treated with the acld.

On account of the use of nitric acid instead
of hydrochloric acid it has often been found
preferable to increase the amount of the earth
alkaline compounds over that stated in the third
pareagraph of this specification. In general one
uses more than 7% and preferably about 10%,
calculated as oxide on the ash contents of the
material to be burnt; a calcium compound is
preferred. To elucidate this the following ex-
periments are glven. As a starting material coal
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sludge with 21.3% ash was used; the slags were
treated with nitrie acid of about 25% at boiling
temperature for about one hour,

Kg Additl —r
on ery o
aludge aluinina
Per cent
470..... 8.2kg CaQagnpowder. ... _.__.._.___... 36,8
475 7.8kg Ca0asapowder .o oo oo 87,1
4a65____ . B1lkz CaQas s POWAET e a comm oo 75,7
470 | 03 kg CaQasmilkoflime_._-_ . ____._. _ 88, 2
485 ____ 11.8kg CaO asmilkoflime__ . _________.._ 84,8

Though the use of a calcium compound is pre-
ferred, also other earth alkaline compounds or
mixtures of such compounds or minerals con-
taining same can be Used, for example mag-
nesium carbonate, barium sulphate, dolomite,
magnesite, etc. If it Is intended to use the ni-
trates obtained as a by product as fertilizers the
application of barium compounds has to be
avoided with a view to their toxicant character
to plants.

To avoid unnecessary losses of nitric acld care
shculd be taken to reduce the contents of com-
Lustible materials fn the slags as much as pos-
sible. Losses of mitric acid are alse due to iron-
containing compounds in the slags. These losses
are chiefly caused by a far poing reduction of
higher nitrogen oxides. So it is preferred to re-
move said substances as much ag possible be-
fore the slags are treated with the mitric acid.
Slags formed by well burning coel mine prod-
ucts are obtained as coarse cinders, among which
are smaller particles containing a higher per-
centage of combustible material. 8o, according
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to the inventlon 1t is preferred to remove the
fine particles, e.g. by sleving, before treating the
slags with nitric acld, for example through a
sleve with openings of 14 x 1% cm. Moreover,
g with a view to Iron and Iron-compounds, espe-
clally ferrous compounds, the slags to be treated
with acld are preferably subjected to a magnetic

separation. The results of this separation is
elucidated with the ald of some analyses.
10

Starting Mag- Non-

material | netlo | magnetle

{ground) | portlon | portion

Per cent | Per cent

.6 44,2

29,7 4,4

25,4 .5

11,0 i3,0

In this case the magnetic portion amounted to
20 79, of the total starting material.
If desired stronger and less strong magnetic
fractions may be separated.
The working up of the solution obtalned by
the treatment of the slags with nitric acid into
25 alumina or other aluminium compounds may be
achieved In various ways. An important thing
herein is the separation of the aluminium from
the iron compounds; this may be performed, for
example, with the aid of their different behaviour
30 towards caustic alkalles. So it is possible to pre-
cipltate both the aluminium and the Iron from
the solution as hydreoxides and to dissolve the
alumininm hydroxide with caustic soda from the
precipitate.
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