= Th:,s mventlon relates to the manufacture of .

" dium, the quantity of the alkaline agent employed
‘being such that for the:case of the formation of
dichromates it remains. below. that required for
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chromates and dichromates,

I have: already ‘proposed 1n my Patent No ,‘
1,955,326, dated -April 17, 1934, a process: for. thef_

manufaeture of monechromates and dichromates
consisting. in subjecting -at temperatures above

100°:C., metallic chromium: or substances con-.

tamlng the same or chromium alloys to an oxidiz-
ing - reaction . in the - presence -of .~alkaline—oyr

. alkaline earth hydroxides, carbonates, or bicar-

bonates or of monochromates in an agueous-me-

the formation: of monochromates,: -
In- accordance with - the present: mventmn 1t

‘has been found that for the formation of mone-
chromates or dichromates the presence of alka-

* ling—or-alkaline earth hydroxides; carboriates, or
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- ‘bicarbonates or-.of moncchromates is not abso-
. lutely necessary.. In accordance with the inven-

tion -it: is. possible: to. employ- instead of .or {o-
gether . with alkaline-—or ‘alkaline earth.agents
and, in the case of the preparation-of dichre~
maites, instead of- or-together with- alkaline—or
alkaline ‘earth agents-or of monochromates, in

‘general all.compounds: capable of giving up their-
alkaline principle under: the ox1dlzmg aetmn 1n.

the eourse of the pProcess:

.. By such. “oxidizing cond1t10ns” 1t is-to be un- -
derstood, ‘as disclosed by- the .examples given. in

this specrﬁcatlon later on, that the reaction takes

- place with a cuirent of oxygen or air under arti-
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ficial pressure or .with oxygen developed during

the reaction through: the:inifial introductieon of
an oxygen—y1eld1ng rea,gent like
chlorate.

-'The tendeney of chrommm to be converted 1nto‘
hexavalent chromium: is se marked that in the -

course -of the oxidizing process ‘the added sub-

stances undergo a- decomposition which causes

- them to -give up their alkaline:principle to. the
“chromlum according to the quannty of the alka-
Cline prmc1ple entering 1nto reaction it is possible

to obtain either monochromates or dichromates
or mixtures of these two _compounds.

In. order to properly. distinguish between, an
“glkaline agent” perse and & substance. whieh in

this ‘case ‘under . proper oxidizing conditions will

give up its “alkaline principle” to the chromium,
it is.well to remember that:

A solution ef an acid contams hydrogen 1ons '

(catmns) and non- meta,lhc ions (anions) ; a o~

lution of a base eontains hydroxyl ions (anions)’
and metallic ions (cations); and a solution of a

potassmm :

No Dra,wmg A_pplmatlon May 25, 1933 Serml
. In France May. 26, 1932 -

(CL. 23—56)

salt. contams non—meta,lhc (anmns) a,nd metellic ‘

ions (cations).
Inan acid the anions, are the act1ve elements
Wh1ch combine with the attacked metal, forming

chlorides, sulphates,  phosphates, nitrates, ete., &

freeing .the hydrogen. In-a base or “alkaline

agent” it. is the cation which 1s the active. ele~- .

ment, while in a.salt solution the anions and

. cations bind'and neufralize each -other, as iong
- as-no-decomposition takes. place Only when and 10

after such decomposition is effected under speciad

>cjireumstances, free. acting cations are liberated

and a chemical reaction is realized.. Thus & sub-~
stance whleh normally- eannot be cla,sslﬁed as.
base, can beceme an alkaline agent. ... .

While an alkaline agent contains its cation m

°1.do not claim, as part of my Jnvemxon the
use ‘of oxides, hydro:ndes of-glkali or:alkali earth
metals per se.- Nor do I claim the use - of: ears
bkonates of alka,h or.alkali earth metals per. se.:

"T-do not claim as part of my present invention

18

‘a free-state, the substanees ‘empioyed.- according
-to-:the. present invention .are  those capable .of -
" liberating their cations generally under th__ oxh 0
".dizing action of the reaction,

2%

‘the use of monochromates, taken alone, as - stb-.. .

stances capable of giving up free acting cations . -

0 the chromium under the mﬂuence of- the OXi-

- dizing reaction.

As ‘compounds which - in themselves are: not
base but in thé presence of an- oxidizing reaction
are-capable of giving up their alkalirie principle,

oxygen compounds of a salt like charaeter; for:
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‘there can be ‘employed the most-varied salts of .- -
strong ‘or weak inorganic or organic aeids or-alse.

example -alkaline or alkaline earth - sulphates, .

- chlorides, phosphates, monochromates; acetates,
silicates, aluminates, nitrates, chlorates, the- per-

salts,: manganates, permanganates or the like, It
may be remarked that these latter compounds can

‘act’ both ‘as oxidizing agenus and when decom—
“They can even be uti- -

posed ‘as alkahne agents
lized only as oxidizing agents together with true

alkaline agents or other agents capable of giving
up: their. a,lkahne principle. ~ As alkaline agents

© are. used alkaline or alkaline earth ‘hydroxides,

carbonates .or bicarbonates or monochromates

1p their catlons under the action of the oxidizing
reaction. Said characterrstlc is” clearly . exem-
plified by the following Examples. 1, 2, and 3. N

If for example organic derivatives are ems
»ployed, the organic pmnc1p1e isin general ox1d1zed

 AS a'matter of fact, the salts just above 1ndlcated -
~are normally not bases but are capable of giving
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to carbon dioxide which can conveniently be
eliminated:during the .operation.

Certain compounds capable of giving up their
alkaline principle can be used alone, whilst for
certain others it is to be recommended to use them
in combination with substances acting as neutral-
izing agents, as for example the oxides or.car-
bonates of alkaline earths.

By way of example which is in no way hmltmg
of .the execution of the present process the fol-

lowing examples are given and it may be remarked ..

that Example 5 illustrates the splitting up of po-

tassium sulphate under the oxidizing decompo-

sition action of trivalent chromium.
Examples

(1) 16 parts of finely pulverized ferrochrome’

containing 65% Cr and 9.5% C, 14.2 parts of an-
hydrous scdium sulphate, 10 parts of calcium car-
bonate, 200 parts of water are heated in an auto-
clave with good agitation at 280-290° C.; a current
of oxygen or air is passed through under pressure.
" The progress of the reaction is controlled by
means of the content of carbonic acid which is
determlned in the gas leaving the apparatus.

~The reaction product is filtered. The: 11qu1d
contains pure- sod1um dlchromate

-Yield 97%.

«(2) 16 parts of ﬁnely pulvenzed ferrochrome
containing 65% Cr and 9.5% €, 28.4 parts of an<
hydrous sodium sulphate, 20 parts-of calcium car-
bonate, 200 parts of water are troated as 1nd1-
cated in Example 1,

After filtration of the 1eact10n pr cduct a 11q1ud
is obtained containing sodium- monochromate
Yield quantitative. =~
©.(3) 16 parts of finely pulverlzed ferrochrome

containing 65% Cr-and 9.5% C, 39.2 parts of po- .~
- tassium chlorate,

10 parts of calcium. carbonate,
200 parts of water, are heated in an autoclave for

some-hours-to 290-300° .C. -Towards the end of

the- reaction a. little oxygen. under pressure is
passed through in order to.facilitate.the elimina-
tion of carbonic a01d f01med and to support the
oxidation..

There are easﬂy obtained yields of potassmm
dichromate exceeding 70%.

(4) 16.parts of finely pulverlzed ferrochrome '

conta-mng 659% Cr and 9.5% C, 139 parts of tri-
sodium-phosphate 10 Aq, 200 parts of water, are
heated in an autoclave with good agitation for
some hours to 280-309° C. and a current of air or
oxygen is passed through with. the practically
complete elimination of. the carbonic acid pro-
duced. from the ferrochrome.. There is obtained
after. ﬁltratlon a monochromatic liquor together
with dlsodlum phosphate which is separated by
crystallization.
Yield about 80%. . .

_(5). 17.3 parts of ferrcchrome of 60% Cr 35
parts of potassium sulphate 200 parts of water
are heated for some hours in a current of oxygen
at 280—300° C.in an autoclave with good agitation.
' The reaction product is filtered and there is
obtained an acid liquid containing potassitm di-
‘chromate.
phate has produced alkali which is absorbed by
‘the heéxavalent chromium on one hand and the
free sulphuric acid on the other hand.

" The free acid present prevents the reaction
from progressing beyond a content of free acid of
about 0.5%. HaSO04.

The yxeld obtamed 1s 16—20% for-the above
‘exa,mple :
- By working in a more dilute medium in such a

The splitting up of the potassium sul-
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manner as to remain below a content of free acid
of 0.5% H2S04 the yield can be considerably in-
creased. In this case it is desirable to increase
the content of potassium sulphate.

This method of working presents the incon-
venience of producing acid-:dichromate liquors
of low content and by reason of this fact it is to
be recommended to neutralize the free acid

- formed during the reaction preferably by adding

an alkaline earth ox1de or carbonate as ‘shown
in Examples 1-3.

I claim:

1. Process - for the manufacture of mono-

‘chromates or dichromates consisting in subjecting
:a substance containing metallic chromium to

oxidizing decomposition at temperatures above
100° C., under pressure and in an agueous medium,
in-the presence of a compound being not nor-

- mally classified as a base but other than a mono- -

chromate and capable of giving up free acting
cations to the chromium under the- 1nﬁuence of
the oxidizing reaction. =

5 2. Process for the manufacture -of mono-
chromates or- dichromates consisting in subject-
ing a substance -containing metallic-chromium to
oxidizing “decomposition at temperatures above
100° C.;.under pressure and in an aqueous medium,
in the presénce of a compound being rot nor-
mally classified as a base but other than a mono-
chromate and capable of giving up free -acting
cations to the chromium under the influence of
the oxidizing reactlon and in the presence of an
alkaline agent.-

‘3. Process ..for .the manufacture of - “mono-
chromates or dichromates consisting in subject-
ing a substanice containing-metallic chromium to
oxidizing decomposition at temperatures above
100°.C., under pressure and in an agueous medium,
in -the presence of a compound being not nor-
mally classified as a base but other than a mono-

~chromate and capable of giving up free acting

cations to the chromium under the influence of
theoxidizing reaction;and acting at the same time
as an oxidizing agent.

4. Process -for the manufacture of mono-
chromates or dichromates consisting in subject-
ing a substance containing metallic chromium to
oxidizing decomposition at :temperatures’ above
100° C., under pressure and in an aqueous medium,
in-the presence of -a- compound being not nor-
mally classified as & base but other than a mono-
chromate and capable of giving up free acting
cations to:-the chromium under the influence of
the oxidizing reaction, and acting at the sametime
as .an oxidizing agent and in. the presence oi an
alkaline agent. - -

5. Process for the manufacture of mono-
chromates or dichromates consisting in subject-
ing ferrochrome . to oxidizing decomposition at
temperatures above 100° C., under pressure and in
an aqueous medium in the presence of a compound
being not normally classified as a base but other
than a -monochromate and capable of giving up
free acting cations to the chromium under the'in-
fluence of the oxidizing reaction.

6. Process’ for -the - manufacture of ‘mono-

chromates or dichromates consistihg in subject-
ing- ferrochrome ‘to oxidizing decomposition at
temperatures above 100° C., under pressure and in-

‘an aqueous medium, in the presence of a com-

pound being not normally classified as a base but
other than a monochromate and capable of giv-
ing up free acting cations to the chromium under
the influence of the oxidizing reaction, and in the
presence of an alkaline agent. - .
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7. Process - for - the ma,nufacture of mono-
chromates or dichromates consisting insubject=
ing ferrochrome to oxidizing decomposition -at
temperatures above 100° C., under pressure and in

an aqueous medium, in the presence of a com-

pound being not normally classified as a base bub
other than a-monochromate and capable of giv-

ing up free acting cations to the chromium under .
- the influence of the oxidizing reaction, and acting

at the same tlme as an oxidizing agent. -
8. Process for the manufacture of mono-

3

: chromates or ‘dichromates consisting in subject-

ing ferrochrome to. oxidizing decompos1t1on at

. temperatures above 100° C., under pressure and in ‘
~an agueous medium, in- the presence of  a com-

pound being not normally classified as a base but
other than a monochromate and capable of giv-
ing up free acting cations to the chromium under
the influence of the oxidizing reactlon, and act-

_ing at the same time asan oxidizing agent and in

the presence of an alkaline agent.
JULES EMILE DEMANT
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