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This invention relates to processes for working
up cryolite-bearing rocks and substances which,
in addition to cryolite, also contain quartz and
substances resembling cryolite, such as hageman-
nite, pachnolite and thomsenolite. Heretofore it
has not been possible to work up such substances
to valuable products even only approximately
residue-free.

With the process according to the present in-

10 vention an almost residue-free working up of the
cryolite-containing materials is effected by float-
ing the cryotite in such a way that the hageman-
nite, pachnolite and thomsenolite, deviating from
the sequence of their natral wetting or moisten-

15 ing capacities, are left behind together with the
quartz in the rock as the tailings or unfloated
residue. ' )

Whereas in general with the use of oils of small-
er supporting power hagemannite, pachnolite

20 and thomsenolite float pefore the cryolite, accord-
ing to the present invention these materials are
so affected by the use of appropriate alkaline
neutral or acid reagents that render them.passive
that the said materials pass, together with the

25 quartz, into the tailings, whilst at the same time
the cryolite is floated. Suitable passivity-produc-
ing reagents for addition to the slime in which
the flotation is carried out are for example salts
of the alkali or alkaline earth metals such as

30 soda, calcium silicate, or common salt, and in

particular substances having an oxidizing char-
acter, as for example alkaliperborate or the com-
position known under the registered trade-mark

Persil. .

Tnstead of the salts of alkali or alkaline earth
metals being added to the slime a good result
can also be obtained if the flotation process be
carried out with the aid of sea-wafter.

Experiments have shown that by the addition
40 of the said salts especial advantages can be ob-

tained. In particular the consumption of the
reagents is restricted, and moreover the trouble-
some odour which results from the addition of
oils and which materially impairs the market-

45 value of the cryolite is considerably reduced,
whilst at the same time an almost pure white
cryolite is obtained.

The white colour, which is also of great im-
portance as regards the market-value of the

50 product, is above all due to the fact that the
deviation from the sequence of the natural wet-
ting or moistening capacities of hagemannite,
pachnolite and thomsenolite is materially fa-
voured by the addition of the said salts. This

55 effect is especially obtained by the addition of

35

salts of the alkali or atkaline earth metals in &
quantity exceeding that usually required for flo-
tation processes, i. e. in quantities of 5 to 50
kilograms per metric ton. .

The removal of hagemannite, pachnolite and 60
thomsenolite "is of special importance because
their iron or calcium content materially reduces
the value of the cryolite products.

The new process according to the present in-
vention involves in effect an extension of proc- 65
esses for the preparation of cryolite even to the

_treatment of such rocks and materials the work-

ing up of which has heretofore not proved profit-
able. Thus, from materials containing cryolite
hitherto not capable of being worked up there 70
were obtained by means of the process according
to the present invention concentrates which con-
tained only 0,2-0,3% quartz and 0,069 Fe, whilst
only unimportant quantities of cryolite passed
over into the tailings from the flotation. 75

The present process is based upon the following
principles:—

Hagemannite, pachnolite and thomsenolite are
lyophobe, whereas quartz is lyophile. Cryolite
stands between the two, but inclines however more
to the first named group. In consequence of these
different characteristics of the minerals, with a
flotation carried out in the ordinary manner here-
tofore usual there would result the following
sequence for the natural wetting or moistening
capacities. (1) Hagemannite, pachnolite and
thomsenolite, (2) cryolite and (3) quartz. BY
the addition however of the above mentioned
passivity-producing reagents a deviation from
this sequence is effected in the sense that hage-
mannite, pachnolite and thomsenolite approach
more closely to quartz as regards their capacity
for flotation whilst the flotation capacity of the
cryolite is changed by these agents either not
at all or only to a slight extent—in any case it
is not substantially changed in the direction of the
wetting or moistening characteristics of quartz.
Consequently there results for the minerals in-
fluenced by the passivity-producing reagent the
following sequence for the wetting or moistening 100
capacities (1) cryolite, (2) hagemannite, pachno-
lite and thomsenolite and (3) quartz. ;

Tt is especially noteworthy that the purity of
the cryolite on the one hand and the poorness in
cryolite of the tailings on the other hand can 105
be increased to a remarkable extent when the
above mentioned passivity-producing reagents
are added in a quantity exceeding the armount
otherwise usual in flotation processes. Thus for
example with the new process quantities of up to 110
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50 kilograms per metric ton of the above men-
tioned substances are added. The process is not
prejudicially affected from the economic - aspect
by the additioni of the passivity-producing re-

agents as the costs for the extra consumption of -

these agents are more than compensated for by
the higher value of the products which are thus
obtained. If the cryolite-bearing rocks or sub-
stances also contain metallic sulphides, these are

-first removed by flotation in a known manner

from the rocks or substances, which have been
reduced to a degree of fineness suitable for flo-
tation. »

Some practical examples of the application
of the present process are as follows:—

Ezxzample 1

From a cryolite-containing material there were
first ficated off the metallic sulphides whereafter
there was effected the flotation of the cryolite in
an alkaline slime with the addition of fatty acids
or salts or derivatives of fatty acids and some
frothing oil. The following values were obtained:

: Parcentage | Percentage| Percentage

Product weight of | ceryolite in |distribution

the various| the various| of the cryo-

products | products lite
. Percent Percent Percent
Metal sulphide concentrate. . 1.49 63. 90 1.28
18t cryolite concentrate from

the clesning.....____________ 51.77 99, 54 69.26
2nd cryolite concentrate from |-

the cleaning.._______________ 14.91 06.72 19.37

1st medium product. _ 2.33 89.00 12,79

2nd medium product. 5.00 43.92 2.95

Rock__..__..l .. . 24,50 13.20 4.35

Yield________..________. 100.00 74.41 100. 00

Ezample 2

Upon the floatation of a cryolite-containing
material with a high content of cryolite the fol-
lowing values were obtained when the same proc-
ess was used: :

et o | oo | Percantage
Weight of | cryolite in |distribution
Product the various| the various | of the eryo-
products | products Htp
Percent | Percent Percent
Metal sulphide concentrate. . 1.22 60.9 0. 74
st cryolite concentrate. . ____ 88.33 00.7 89.91
2nd eryolite concentrate.__._.__ 0.89 9.0 0.
Cryolite rock medium product.| 321 |- 95. 4 3.13
OCK e e L 6.35 8.8 5.30
Yield..__.____________.. 100, 00 97.95 100.00 -
Ezxample 3

From a cryolite-containing material like that
in Example 1 there were first floated off the me-
tallic sulphides and thereafter the floatation of
cryolite was effected with the addition of common
salt and fatty acids or salts or derivatives of fatty
acids and some frothing oil. The following
values were obtained: ‘

. Percentage | Percentage Percentage
Product weight of | cryolite in |distribution
the various | the various | of the cryo-
produets { products ‘lite
) Percent Percent | Percent
Moetal sulphide eoncentrate. .. 5.63 | Not analyzed
1st eryolite concentrate._____. 52.25 9. 55 73.44
’fntd cx‘;(yighte cogdceugrate ...... 16.64 N
St medium product..__ .- 3.81 ot analyzed
2nd medium product. . 10.75 b
Rock... .. [ . T 10. 94 2.50 0.39

1,066,840

‘What we claim is;—

1. Process for working up cryolite-bearing
rocks and substances which, in addition to cry-
olite, also contain quartz and substances resem-
bling cryolite, such as hagemannite, pachnolite,
and thomsenolite; which comprises adding a salt
of an alkali metal to render the hagemannite,
pachnolite, and thomsenolite passive and alter
the ordinary sequence of their natural wetting
capacities, and froth-floating the cryolite by
means of frothing agents, the hagemannite,
pachnolite, and thomsenolite being left behind
with the quartz in the rock as the tailings or
unfloated residue.

2. Process for working up cryolite-bearing
rocks and substances which, in addition to cry-
olite, also contain quartz and substances resem-
bling cryolite, such as hagemannite, pachnolite,
and thomsenolite; which comprises adding, in
quantities of 5 to 50 kilograms per metric ton,
a salt of an alkali metal to render the hageman-
nite, pachnolite, and thomsenolite passive and
alter the ordinary sequence of their natural wet-
ting capacities, and froth-floating the cryolite
by means of frothing agents, the hagemannite,
pachnolite, ‘and thomsenolite being left behind
with the quartz in the rock as the tailings or
unfloated residue.

3. Process for working up cryolite-bearing
rocks and substances which, in addition to cry-
olite, also contain quartz and substances resem-
bling cryolite, such as hagemannite, pachnolite,
and thomsenolite; which comprises adding so-
dium chloride to render the hagemannite,
pachnolite, and thomsenolite passive and alter
the ordinary sequence of their natural wetting
capacities, and froth-floating the cryolite by
means of frothing agents, the hagemannite, pach-
nolite, and thomsenolite being left behind with
the quartz in the rock as the tailings or un-
floated residue. : )

- 4. Process for working up cryolite-bearing
rocks and substances which, in addition to cry-
olite, also contain quartz and substances resem-
bling cryolite, such as hagemannite, pachnolite,
and thomsenolite; which comprises adding soda
to render the hagemannite, pachnolite, and
thomsenolite passive and alter the ordinary se-
quence of their natural wetting capacities, -and

% froth-floating the eryolite by means of frothing
% agents, the hagemannite, pachnolite, and thom-

senolite being left hehind with the quartz in the
rock as the tailings or unfloated residue.

5. Process for working up cryolite-bearing
rocks and substances which, in addition to cry-
olite, also contain quartz and substances resem-
bling cryolite, such as hagemannite, pachnolite,
and thomsenolite; which comprises adding
alkali perborate to render the hagemannite,
pachnolite, and thomsenolite passive and alter
the ordinary sequence of their natural wetting
capacities, and froth-floating the cryolite by
means of frothing agents, the hagemannite, pach-

‘nolite, and thomsenolite being left behind with

the quartz in the rock as the tailings or un-
floated residue.
HUBERT SCHRANZ.
JOSEF KI.OSE.
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