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This invention relates to the manufacture of
dichromates.

Dichromates, in particular sodium dichromate,
are technically manufactured in such a manner
that the alkali chromates obtained by the oxidiz-
ing opening up of chromium ore in the presence
of alkalies or alkali carbonates are treated with
sulphuric acid or also bisulphate, whereby one
eqguivalent of alkali is taken from the neutral
chromate and separated in the form of alkali
sulphate. When sodium. dichromate is manu-
factured in this manner this causes a quite con-
siderable loss of alkali since sodium sulphate can
no longer be passed back into the process. As
it also always contains small quantities of chro-
mate which render it discoloured the sulphate is
mostly a troublesome valueless secondary p1 oduct
and is consigned as waste.

The method also proposed hitherto of effectmg
the conversion of the neutral chromate into di-
chromate with the aid of carbon dioxide for the
purpose of separating half of the alkali in the
form of sodium bicarbonate has hitherto failed
on account of the difficulties of effecting this con-
version in anything like a satisfactory yield. It
needs very high carbon dioxide pressure in order
to displace the equilibrium in the favor of bi-

carbonate formation and by this means the econ- -

omy of this process is reduced considerably. -
Another method is that through calcium chro-
mate which is obtained by the oxidizing opening
up of chrome ore with lime at very high tem-
perature. In this case the excess of lime must be

neutralized and the calcium chromate treated

with sodium bisulphate. Accordingly very large
quantities of bisulphate are necessary. Now how-
ever since the manufacture of nitric acid from
ammonia the bisulphate is obtained less and less
as a waste product so that the calcium chromate
process is greatly endangered.

If for lack of bhisulphate sulphurlc auld were
to be empleyed, then on account of the high acid
costs the process would nio longer be economic. -

In accordance with the present invention these -
5 difficulties: ean be avoided: According to the

process of the invention alkali chromate obtained
in the known manner is treated in the agueous
phase together with an equivalent guantity of
chromium- hydroxide, hydrated chromium: ‘oxide,
chromium oxide or also metallic chromium or
alloys or mixtures containing chromium- at tem-
peratures above 100° C. under pressure with oxy-
gen or gases containing oxygen.

It is however not at- all necessary that the
chromate should be present in the pure state but;

(Cl. 23—56)

and herein lies the great advantage of the inven-
tiori, it suffices to employ a chromé ore frit ob-
tained in the known manner whereby the cost
of extraction can be saved,

Prior to the further working up of the chromate
frit to dichromate the content of ehromate and if
desired also the content of free alkali may be
determined and the addition of frivalent chro-
mium containing” oxygen correspondingly ascer-
tained. Instead of trivalent chromium oxygen
compounds also chromium metal or its alloys such

5 ferrochrome can be added.

'I‘he mixture is nowheated in the aaueous phase
with gases containing oxygen under pressure to
a temperature above 100° C. suitably to 250-300°
C. whereby the whole of the chromium added is
converted into dichromate. The alkali in free
state or combined under the form of monochro-
mate is thereby entirely utilized and the cost of
stulphuric acid or bisulphate- is saved.

' The {rivalent chromium oxygeni ¢ompound, in
the form of chromium hydroxide, hydrated chiro-
riitita o%ide or chromiura okide can be produced
by known processes and it is also in this case
quite unnecessary’ that it should be isolated in
the pure condition prior to the further working
up. If it-is obtained for example by reduction
of a chromate frit then after reduction the mass
is extracted with water in order to remove the
alkali'content and the residue is conveyed to the
oxidation process. Even if it is possible directly
to convert a reduced frit in the presence of an
equivalent quantity of alkali by pressure oxida-
tion intodichromate, yet it ismuch more economic
toeffect the oxidationin the presence of chromate
or chromatic frit since thereby the cost of reduc-
tion is saved. - As already mentioned instead of
trivalent chromium- oxygen compounds, chro-
mium metal, alloys, or mixtures, thus for ex-
ample ferrochrome can be subjected to the pres-
sure oxidation in‘the aqueous phase in the pres-

~ence of chromate or a chromate frit. .

This process is rendered very simple and eco-
nomie on-account of-the fact that the opening up
of the chromium ore can-also be effected with-
out disadvantage with considerable alkali excess
since the latier is again combined by the ferro~
chrome in the pressure oxidation.

It may further be remarked that the execution
of the process is-in no way dependent upon the
absence.of lime. It is therefore quite possible
to employ- the roasted product obtained accord-
ing to the lime-soda process.  Also in the reduc-

tion-and the subsequent application of the reduc-.

tion product a content of lime is not detrimental:
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In such a case it is suitable to convert the lime
in an appropriate manner into calcium carbonate
and thus to avoid its alkaline action towards
dichromate. )

As an example the process can also be effected
very advantageously by first carrying out the
oxidizing opening up process to the hall way

stage, extracting the chromate from the roast

by leaching  and subjlecting the residue tc a

further exhaustive oxidation. The roast finally
obtained is reduced in the known imanner, freed

from alkali and together with the extracted chro-

mate of the first operation subjected to the pres- -

sure oxidation. In this manner it is also possible
to effect the exhaustive oxidation without loss
of alkali by means of an excess of alkah which
is recovered.

From the above description it is seen that there
is concerned in the case of the present invention a
method of manufacture of unexpected elasticily,
since it is possible, according to the conditions,
to procesd by the most advantageous method.

" The present process is distinguished economi-
cally by the fact that losses of alkali-and high
costs for acid are avoided, whereby naturally a
considerable reduction of the manufacturmg
costs is effected.

It is immaterial to the execition of the process
in what manner the chvomate is manufactured,
and whether excess of causti¢ alkali, alkali car-
bonate or alkali carbonate in the presence of

alkaline earths is enﬂoloyedl

It is likewise immaterial in what manner and
with what agent the reduction of the other part
of the chromate is effected. It is essential that
the ratio: trivalent chroraiuin or imetallic chro-
mium alkali in free state or under form of alkall
monochromate, is correclly adjusted, it being
also optional to employ instead of the trivalent
chromium metallic chremium or its alloys or
mixtures.

According to the present inv’ention'it is there-
fore possible to solve the problem of the con-
version of neutral chromégie into acid chromate,
so that one equivalent of alkali instead of being
separated in a costly process as a valueiess prod-
uct, is combined with a further equlvaﬂent of
chromium in a useful manner.

The following examples illustrate the invention,
the parts being by weight:—

Example 1.

(a) 300 parts of chrome ore 50 percent Cr203
content, 320 parts of fused caustic seda, and 100~
200 parts of iron oxide or roast residue are in-
timately mixed and subjected to an oxidizing
roasting for aboui 6-8 hours at 450-500° C.
A '90-95 percent opening up is effected.

(b) 3 parts of the roast material obtained. are
heated in an autoclave with about- 8-10 parts of
water for akout 12 hiours to 300° C. and the pres-
sure maintained by the supﬂly of hydrogen at
about 100 kg

When the reduction is complete the material -

containing chromium oxide hydrate is separated
by filtration and washing from the caustic lye
which, after -suitable concentlatlon is agam
brought back into the proce

(c) The reduction modvct 1s now hea,ted wnh
one pari of the chromate frit obtained according
to (@) with about 15 parts of water in an auto-
clave for 4-5 hours to 280°-300° C. and the pres-
sure adjusted by forcing in oxygen or air to
about 100 kg. When the oxidation is complete,
the sodium dichromate is separated from -the
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residue by filtration and worked up in the know
manner. The dichromate obtained is pure and
free.from alumina.

Example 2
300 parts of chrome ore 50 percent Cre0Os con-

- tent, 220 parts of sodium carbonate, 120 parts of

slaked lime, and 150 parts of iron oxide are inti-
mately mixed in o finely pulverized condition and
subjected to an oxidizing roasting at 900-950° C.
whereby an opening up of over 95 percent is ob-
tained.

The resulting fnu is, together with 175 parts
of ferrochrome 60 percent Cr content, 10.5 per-
cent C content, and 1.000 parts of water heated
in an autoclave for about 6-8 hours to 280-300°

‘C. and the pressure adjusted with oxygen to

about 100 kg.

When the oxidation is complete, the dichro-
mate solution is separated from the residue by
filtration and worked up in the known manner.

In the present case the carbon dioxide ob-
tained by oxidation of fthe carbon content is
bound by the lime present.

The pressure oxidation can also take place -

with equal success by forcing in air. In this case
the carbon dioxide is continuously removed with
the air rich in nitrogen which is drawn off, and
it is to be recomimended at the end -of the opera-

tion to convert the lime into-carbonate by forcing 9

in carbon dioxide and fo decompose calcm*n
chromate formed.

Exzample 3

-3060 parts of chrome ore 50 percent Cra0s, 220 11

parts of sodium carbonate, and 250-305 parls of
slaked lime are subjected to an oxidizing opening
up operation at 800-95¢° C. One half of the roast
material is exhaustively extracted with water and
the chromate lye adjusted to about 10-15 percent
Cr content:

The other half is tr eated at 400~600° C. in'the
furnace 'in a reducing atmosphere; thereby the
alkali chromate is reduced to chromite. If there

is in the reducing gases at the same time sufficient 1

carbon dioxide, then ail the alkali and also the
lime are -converted into carbonate. The reduced
material, after cooling, is extracted with water,
filtered, and in the presence of the chrorate lye
obtained above, heated in an autoclave for 6-8
hours to 280—300" C. and the nressure adiusted
with oxygen or air to about 180 kgs.

When the oxidation is complete, the sodium
dichromate is separated by filtration from- the
residue and worked up in the known manner.
The glkali cbtained in leaching the reduced ma-
terlal passes back into the opening up operation.

If the reduction is effected exclusively with
hydrogen, then free caustic soda is obtained.

In this case it is to be recommended fo treat the
material before or aiter oxidation, with carbon
dioxide for the purpose of conver ting the caustlc
lime into carbonate.

-What I claim is:

1. Process for the 'nanufacture of dichromates
by treating an alkali metal chromate in the
agueous solution together with an equivalent
quantity of substances selected from the group
consisting of hydrated chromium oxide, chro-
mium oxide, metallic chromium, chromium alloys,
and mixtures containing chromium, at tempera-
ture above-100° C. under pressure, with gases
containing oxygen. '

2. Process for the manufacture of dichromates
which consists of treating agqueous extract of a
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frit obtained by an alkaline cxidizing operation of
a material containing chromium, together with an
equivalent quantity of a substance contfaining a
trivalent chromium oxygen compound in the
agueous solution, at a temperature abcove 100° C.
under pressure, with a gas containing oxygen.

3. Process for the manufacture of dichromates
which consists of treafing agueous extract of a
Irit obtained by an alkaline oxidizing operation of
a material containing chromium, together with
an cquivalent quantity of 2 substance containing
metallic chromium in the agueous soluticn, at a
temperature above 100° C. under pressure, with a
gas containing oxygen.

4. Process for the manufacture of dichromates
which consists of treating a frit obtained by an
alkaline oxidizing operation of a material con-
taining chromium, together with an equivalent
quantity of a trivalent chromium oxygen com-
pound in the agueous sclution above 100° C. under
prassure, with g gas containing oxygen.

5. Process for the manufacture of dichromates
which consists of treating a frit obtained by an
alkaline oxidizing operation of a material con-
taining chromium, togsther with an equivalent
quantity of a substance containing metallic chro-
mium in the aquecus selution above 100° C. under
pressure, with a gas containing oxygen.

8. Process for the manufacture of dichromates
which consists of reducing a chromate frit ob-
tained by an alkaline oxidizing operation of a
material containing chromium, removing the
basic compounds formed and oxidizing the
product cbtained, in the agusous solution above
100° C. under pressure with a gas containing
oxygen in the presence of an sguivalent quantity
of a basic compound.

7. Process for the manufacture of dichromates
which consists of reducing a chromate frit ob-
tained by an alkaline oxidizing operation of a
material containing chromium, removing the
basic compounds formed and oxidizing the prod-
uct obtained, in the agueous solution above 100° C.
under pressure with a gas containing oxygen in
the presence of an equivalent quantity of an
alkali metal monochromate.

8. Process for the manufacture of dichromates
which consists of reducing a chromate f{rit ob-
tained by an alkaline oxidizing operation of a
material confaining chromium, removing  the
basic compounds formed and oxidizing the prod-
uct obtained in the agueous solution above 109° C.
under pressure with a gas containing oxygen in
the presence of an equivalent quantity of a chro-
mate frit obtained by an alkaline oxidizing oper-
ation of a material containing chromium.

3

9. Process for the manufacture of dichromates
which consists of preparing a chromate frit by an
alkaline oxidizing operation of a substance con-
taining chromium in the presence of a basic alka-
line earth metal compound used as a diluent, neu-
tralizing said basic alkaline earth metal com-
pound and then treating the said chromate frit
together with an eqguivalent quantity of a trivalent
chromium oxygen compound in the agueous solu~
tion at a temperature above 106° C., under pres-
sure, with a gas containing oxygen.

10. Process for the manufacture of dichromates
which congsists of preparing a chromate frit by an
alkaline oxidizing operation of a substance con-
taining chromium in the presence of a basic alka-

line earth metal compound used as a diluent,

treating the said chromate frit together with an
equivalent quantity of a trivalent chromium oxy-
gen compound in the aqueous solution at a tem-
perature above 100° C., under pressure, with a
gas containing oxygen and simultaneously neu-
tralizing said basic alkaline earth metal com-
pound. B

11. Process for the manufacture of dichromates
which consists of preparing a chromate frit by an
alkaline oxidizing operation of a substance con-
taining chromium in the presence of a basic alka-
line earth metal compound used as a diluent, neu-
tralizing said basic alkaline earth metal compound
and then treating the said chromate frit to-
gether with an equivalent quantity of a substance
containing metallic chromium, in the aqueous
solution at a temperature above 100° C., under
pressure, with a gas containing oxygen.

12, Process for the manufacture of dichromates
which consists of preparing a chromate frit by an
alkaline oxidizing operation of a substance con-
taining chromium in the presence of a bhasic
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alkaline earth metal compound used as a di- -

luent, treating the said chromate frit together
with an equivalent quantity of a substance con-
taining metallic chromium, in the agueous solu~
tion at a temperature above 100° C., under pres-
sure, with a gas containing oxygen and simul-
taneously neutralizing said basic alkaline earth
metal compound. .

13. Process for the manufacture of dichromates
as claimed in claim 1 in which in place of an al-
kali metal chromate, an alkaline earth metal
chromate is used.

14, Process for the manufacture of dichromates
as claimed in claim 7 in which in place of an al-
kali metal chromate, an alkaline earth metal
chromate is used.

JULES EMILE DEMANT.
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