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No memg Apphcatlon May 25 1933 Serlal
| No. 672 904 In Fra,nee May 26 1932

8 Clalms.__

The pr° esent 1nventlon relates to the manufae-—_g
: ture of monoehrometes and dichromates. -
In my prior Patent No. 1,955,326; da.ted Aprﬂ-__'.-
1934 I have described and clalmed 8 Process
for manufaetmmg monochromates and dichro- -
" ‘mates with oxidizing ferro-chrome or a. substence
containing metallic chromium, as startmg ma-

'100° C., chromium hydroxide, hydrated. ohrom1um .
~ oxide, chrom1um oxide or chrome_ ore. Or: sub-
~ stances containing the same, 0 an ox1d1z‘ng de~
.. -composition in the presence of . alkaline- or. alka-
line - earth hydrozndes
-bonates in an aqueous medium.
In my prior Patent No. 1,924, 71() dated August.-_'_ 3

29, 1933 I have proposed to. prepare dichromates
| 'freemg ‘the hydrogen

.'egent” itis the eatlon which is the aotwe ele-
-'ment Whlle in g salt solutloh the ‘anions: and

‘ ":by subjecting at temperatures above 106°C., chro-
mium hydroxide, hydre,ted chromium oxide, chro- '_

-~ mium oxide or substances:containing the same or
chrome ore, to an oxidizing: decompomtmn in the

. presence of alkaline- -or alkaline earth hydrox—
“ides, carbonates or bloalbonetes or monochro-
mates in an. aqueous. medium, the quantlty of
alkaline agent employed being such that it re-
mains below that. reqmred for the formatlon of

: _-monoohromates

:-30 ""been found -that for the formation: .of “mono- -

| -chrometes Or. dlehroma,tes the- presence of ‘al-
kaline- or alkaline. earth hydroxides,. ca,rbons,tes
 or bicarbonates or of monochromates is not abso-
lutely necessary. . According to theinvention it is- .

' the case of the preparation of dichromates in-
stead of or together with alkaline-or alkaline .
earth agents or. ‘monochromates,. in- genera.l all
-compounds capable of yielding their alkaline prin~-.
ciple under: ox1d_121ng cond1tlons 1n the eourse of_

-the process.

s
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- possible to empley irnistead of or: together with -
~ ‘these alkaline-- or alkaline earth agents and in

. By such “ox1dlzlng COIldlthIlS” 1t is: to be under—

-Stood as disclosed by ‘the examples given in this
specification later on;. that the reaction takes

place with a current of oxygen or air under arti-
. -ficial pressure or wa.th oxygen developed during
- the Teaction. through the initial i
an. oxygen—yleldmg
f‘ohlora.te T |
" The tendency of ehromrum to be oonverted mto
 hexavalent chromiuny is so marked that -in the
~-course: of the: ‘oxidation process- ‘the - substances

reegent llke

added undergo Q' sphttmg up whmh eauses them

- after such deeomposztmn is e
'oweumetaneee free a,otlng ee,tlens are hhere,ted

“and a:chemical reaction is reehzed Thus a-sub- - -
‘stance’ which ™ normally ' cannot be elass.:l”ed as .
-’bese can become an alkaline-agent. .~ °
Whlle an alkahne agent contains 1ts oatlon 111_

In accordance. Wlth the present 1nvent10n i, has
“a free ‘state; the substances employed- according -

‘metals taken -alone.

introduction of -
potassmm |

(Cl 23—-56)

; to glve up thelr elks,hne prlnmple to the chroml-x
- um; .according to the quantity of the-alkaline
-;prlnelple enterlng mto reuctlon 1t 1s possﬂole to.
"obteln ‘either monochromates “or dlohromates_'. .

or mlxtures of these TWo compounds

give up 1ts “a,lkahne prmelple” to the ohromlum,
1t is well’ to remember that: B

~In- order 10 properly dlstlngulsh between a,n. |
1“alkehne agent” per se and a substance wmch in

-terials, in the p1 esence of Water and an alkelme-_’-'-_ this case’ under proper -oxidizing conditions will

'”egent by means of an oxidizing gas under pres- .
sure: ‘I have a,lresdy proposed to prepare mono- -
..chremstes by subjecting. at temperatures above

‘A solution of an:acid eontuxns hydrogen ions -

(oa,tlons) and non—metelno ions (amons) ‘a solu- S

'tlon of 'a hs.se eontsms hydroxyl ions. (EtIllOIlS)
N and metalhe jons (catlons)
-_-se,lt eonta,lns non-metelhe (anmns) end metalhe-

eerbonates or- blosl- '_-"'jlons (catwns)

-and a. selutlon of a L R

“In an-acid the anions are the eetlve elements'_' :

In a base or “slkahne

cations bind and neutrahze each other;as long as
no decomposition -takes Place* )

ected’ under speolul

Nelther do I elalrn as-a part of my pres—

-pounds of a salt like character for example alka-

Only when and: -~

""'*vhleh combine with the attacked: metal; forming f.
_enlorIdes sulphutes phosphe,tes :mtre,tes ete,

~ to the ‘present invention . are  those capable of_ T
~ liberating théir cations generally under the oxi- SN
'tdlzmg action of the reectlon oA | ~
T do not claim as my present 1nventlon the use__
':__;'of omdes hydromdes of -alkali or alkali: earth_ )
“Nor do“I.-claim the use of
" ‘carbonates of alkall or alkali-earth metals taken
alone.
ent invention the use of monoehrometes per se as

" substance capable of giving up free acting cat-

40

“jons to the substance: eonte,lnlng chromium: o:nde' S
. f_"under the influence of the oxidizing reaction.
'~ As-compounds which ‘in themselves are not .
. “bases, but’ in-the presence: of an- o:ndlzrng reac- 45
“tion are -capable of giving up their ‘alkaline prin-—-.” ST
elple to ‘the chromium it is possﬂole to employ
_'the Inost va,rled sslts of strong or weak 1norgsme L

“or ‘organic acids or-also oxygen containing com- =

line- or alkaline earth sulphates, chlorides, phos- -

phates, acetates, ‘monochromates, silicates, alum-
“inates, nitrates, chlorates, per-salts, manganates,
----permanga.nates and:- the: like.
Inarked tha,t these latter compounds ean aet a,t_;-,_:__

Tt -may- - be re-
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 the same tlme as omdrzmg agents and when de- 2

- composed as alkaline agents.
~ be used only as oxidizing "agents together with
true alkaline agents or other. agents capable of
~As alkaline
agents may be used alkaline- or alkaline earth:'-'
hydroxides, carbonates or blearbonates or mono-

giving up their alkaline principle.

chromates.

carbon dioxide which can conveniently be elimi-

in eonmno tion with stiibstances aotlng as neutral-

Erdmples

| (1) 9 38 parts o.f hydrated ehrommm oxrde |
'(oohta1mhg 819 of Cr203),
drous sodium sulphate. and 200 parts of water
are heated to 280-290° C. for 6% hours in a stir-
Before commenomg the heating -

.1 parts of . anhy-

ring ausoolave

of the apparatus it is ﬁlled Wlth oxygen 'U.I'ldEI"_'
15 aumospheres | S

- By removing the eontents of the apparatus it
is- 'Found that a large part of the hydrated chro-

- mium: ox1de 1s cohverted 11:1to SOdlllIIl blchromate

45

-.'sogether with free mineral acid.

'The yvield is 22 16% The eonoentratlon of the

-sulphurre acid in the solutmn ig about 0. 5%

may be 1er*1arked that the reactmn does not prog-—

TEess beyond a deoomposmon oorrespondmg to
about 0.5% Hgsm
ably increased by a further dilution. in order to_.;- |
- avoid e}roeedmg thls limiting ao1d1ty P
. (2) 9.38 parts of hydrated chromium omde_.
(containing 819% of Cr:03), 7.1 parts of sodium

The yleld can. be con51der-

~ sulphate, b parts of calcium carbonate and 200

55

60

65

parts of water are heated to 280-290° C. for about
10-15 hours in the presence of oxygen under 15
&trﬂOSph&l es in a stirring autoclave L .
~ After cooling a hzchromate hquor 1s W1thdrawn

from the apparatus leaving a residue cons1st1ng_ |
_for the most part of calcium sulphate.

The y1e1d is 95---97% bichromate.

. clave.

70
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- The yleld of blohromate is: 93 3% T .
- If instead of tr1sed_1um phosphate an. eqmva—
lent quantlty of d1so dlum phosphate is- employed_ |

9 ,012,081

They can even. ) yleld

__i-'(oontarmncr 81% of Cr203),
" assium nitrate, b parts of calcium carbonate and
225 parts of- water are heated to 280-290° C. for
'.;_about 10-15 hours under 15 atmospheres of oxy-
1Zing agents as for example the oxides or carbon=" |
~ates of the alkaline earths. By way of example -
‘which is in no way limiting of the present proc-
ess the following examples are given and it may
be remarked that Example L illustrates.the split- -
ting up of sodium sulphate under -the action of
the- oxrdrzmg deeomposrtron of trwalent ohrom-'
ium, - - - |
- AS a matter of faot the salts Just mdlcated
above are not bases but are capable of giving
up their oatrons under the action of the- GXIdIZ-'
ing reaction. Said characteristic is olearly ex-

emphﬁed by the followrng Examples 1 2 1, and 8 - "'¢_11203+2KCI_03“].‘05‘#CO3“ 2

'--free oxygen under - pressure.
_jehromate is about-88-90%.

| -tammg 81% Cra20s3.

(3) 9.38 parts of hydrated ohromlum ox1dei-
| (cohtammg 819, of Cra03), 17 42 - parts of crys-
tallized trlsodlum phosphate (10 ‘molecules of
‘water) and 225 parts of water. are heated to
280-290° C. for about 9 hours in the bresence of
oxygen undel la atmospheres in a st1rrmg auto-_ ~

N&sCI‘zO'z —I—NaHzPOs .

‘the ox1datron hkemse takes place Wlth good’ -

@9 38 parts of hydrated chromrum oxide

}(contammg 819% of Cran) 11.73 parts of sodium

slhoate (oontammg 34.1% of sodium hydroxide)

.and 225 parts of water are heated to 280-290° C.
A for about 9 hours under 15 atmospheres of oxygen
- -111 a, stirring autoclave.

If for example organic derwatrves are employed
the ‘organic principle is in- general -oxidized to.

“The product obtained is a solutlon of b1ehro-

,-.'Lmate with a residue of silicic acld . The yleld is
.-.95.3% of sodium bichromate.

hat d during the operation. Certain compounds__ -
capanle of giving up their alkaline prmolple can -
be used alone, while in the case of certain others.
it is to be recommended that they should be used

(5) 9.38 parts of hydrated chrommm omde
10.11 parts of pot-

_gen in a stlrrmg autoclave. |
‘The product obtained is potasslum brehromate

together with calcium mtrate The yleld cf hexa-

_yalent chromium is 90%.

- (6) 9.38 palts of hydrated ohlormum oxrde .

~ (containing 81% of-Crz03), 12.25 parts of. Pota.s-
“sium chlorate, 5 parts of oalelum carbonate and
2200 parts of- Water are-heated at 280--290°-C. for
‘about 10-15 hours and without the presence of
.foxygen i a stlrrmg autoolave

: as follows | | E—

The reaction is

| | KzCr207+Ca012+30+002
After ooohng there is fourld in the apparatus

- If double the qua*ltlty of hydrated ohromrum

oxide ‘and an equrvalent quantlty of alkali are
employed the oxygen formed will serve for the
. conversion of this additional quantity of hydrated-
o “ohrommm oxide aooordmg to the reaot1on

2Cr203+2KOH—|—2KC'103+CaC03——" T
| | S 2KzCI'207—{—Ca012—1—C02+H20

('7) 9 38 parts of hydrated-chrommm oxide con-

parts of water are heated in an autoclave with

good agitation for some hours to 150-300° C. in a,
g _-;ourr ent of oxygen or air under pressure greater |
than that of the vapour tension. =~ |

When the reaction is oomplete the resrdue of

- -calcium ‘sulphate is filtered: and the monochro-
- ‘mate-is separated by known means.

(8 6 parts of ohrommm ox1de 90—95% Cr203, |
- 14.5 parts of anhydrous sodium sulphate, 10 parts
-of caleium carbonate, 200 parts of water are heated
~ for about 15 hours mth good agifation in an auto- -
- .-.,::elave to 300-350° C. A'current of oxygén or air
‘under. pressure is caused to pass through..
- progress of the reaction can be followed by the

.content of earbomc ao1d of the g9 esoapmg :f1 om
- the apparatus. | |

- The

At the end of the reaotlon resrdual oalcmm so.l-

.. -means.
- Sodium- blehromate and mono-sodium phos- - ‘mea

_'phaue are formed aooordmg to the reaotlon

| 01203+30+Na,3P04—|—H20_

(9) 9. 38 parts of hydrated ohromlum omde

"The. produot of .the reaction 1s' eomposed of 2

hquor containing:sodium monochromate and dl-
f..'sodmm phosphate yleld 90—95%.. Sl

14.2 parts of anhydrous sodi-
- um:sulphate,. 10 parts of oalolum carbonate, 200
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The yield is
- practically. quant1tat1ve Instead of calcium car- -
'-'bonate 1t 1s 11ke*mse possﬂale to employ eaustm

'*hme R
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phate is filtered and the. monochromate obtained 65
inan: exoellent yleld is. separated by any known N

[_":81% Crz03, 70 parts of trisodium phoshate 10 Ag.,
225 parts of water are heated in an atmosphere

of oxygen or in a current of air under pressure
_ .for 10-15 hours at 150-300°C.

70
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(10) 9 5 parts of hydrated chrommm ex1de of

809, Cr203, 24.5 parts of potassmm chlorate, 4.19
- parts of magnesium oxide of 96.3% MgO, 200 parts
of water are heated for 10-15 hours at 290—300‘“ C.
At the end of the reaetmn free oxygen under-

pressure is present in the apparatus

- The product of the reactmn is ﬁltered from a.'-
| -small quantity of magnesia, - and chromlum sub-'f |

. stance which are not attacked.

10

15

20 :

The potassium. c.hromate obtamed is separated
by erystallization. - - -

Oxidation yleld 804-90%
- T claim:

1. Process for the manufacture of monochro- *
mates or dichromates consisting in subjecting a -
- gubstance containing chromium oxide to oxidizing
- decomposition at temperatures above 100° C. un~
- der pressure-and in an aqueous medium, in the

presence of a substance being not normally classi-
fied -as base, but octher than a monochromate and
capable of giving up free actmg ‘cations to the

chronuum under the mfluence ef the 0x1d1zmﬂ*

- reaction.

95

der pressure and in an aqueous medium, in the
- presence of & substance being not normally classi--

80

" -action and in the presence of an alkaline agent.
| - 3. Process for the manufacture of monochro-
mates or dichromates consisting in subJectmg a
. substance containing chromium oxide to oxidizing -

© 7 ¢ decomposition at temperatures above 100° C. un-.
- der pressure and in an agqueous medium, in the

. presence of a substance being not normally classi- -

40
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2. Plecess for the manufacture ef monochre—

mates or dmhromates conmstmg in subjecting a
substance containing chromium oxide to 0x1dlzmg_

~ decomposition at temperatures above 100° C. un- .
| -mates or dlchmmates consisting in sub;]ectmg

~chrome ore to oxidizing decomp051tmn at tem-~. -
" peratures above 100° C. under pressure and in an_
~agueous. medium, in the presence of a substance
being not normally classified as base, but ether B |
than a monochromate and capable of giving up -~
free acting cations to. the chromium under the ~
"-mﬂuence of the oxidizing reaetmn and actmg at-

 the same time as oxidizing agent.

fied as base, but other than a monocchromate and

capable of giving up free acting cations to the -
chromlum under the influence of the oxidizing re-

fied as base, buv other than a menochromate and

~ capable of giving up free acting cations to the
chromium under the influence of the oxidizing re-
“action, and aetmg at the same tlme as. 0x1dlzmg-'
-agent.
4, Piocess fm the manufacture of monechro--
- mates or dichromates consisting in subjecting a - .
substance containing chromium oxide to oxidiz- - of an alkalme agent

. mg decompcsltlﬂn at temperatures abmre 100° C.

':___-under pressu:re and in an aqueous medmm in the f
~presence of a substance being not normally classi-
-fied as base, but other than a monochromate and
- capable of giving up free acting cations to the
~ chromium under the influence of the oxidizing
- reaction and acting at the same time as oxmlzmg“_
‘agent, and in the presence of an alkaline agent.
"5, Process for the manufacture of monochro-
. mates or dichromates. consisting in subjecting
‘chrome ore to oxidizing decomposition at tem- 10 =~ -
o peratures above 100° C. under pressure andinan - -
 “aqueous medium, in the presence of a substance
" being not normally classified as. ‘base, but other- °= -

than a monochromate and capable of giving up -

free aetmg cations to the chromium: under the

1nﬂuenee of the ox.ldlzmg reactmn

6. Process for the manufacture of menochro—-' o

- mates and dichromates consisting in subjecting

chrome ore to oxidizing decempos1t10n at tem~-
~ peratures above 100° C. under pressure and in an 20 -
aqueous medium, in the presence of a substance -~ :
‘being not normally classified as base, but other -
' than a monochromate and capable of giving up
~ free acting cations to the chromium under the in-
-fluence of the. ex1dizmg reactlen and in the pres- _

'-.ence of an alkaline agent.

15
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7. Process for the manu:t'acture of monochro- |

35

8. Precess for the manufacture. of menochro--_

mates or dichromates consisting in subjecting
chrome ore to ex1dlzmg decomp031t10n at tem-
peratures above 100° C. under pressure and in an
_aqueous medium, in the presence of 2 substance
 being not nermally classified as base, but other -
- than a monochromate and capable of giving up .
~ free actmg cations to the chromium under the in-- = -
* fluence of the oxidizing’ reaction and acting at the -

45

J ULES EMILE DEMANT

- same time as oxidizing agent and in the presence*
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