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Th:,s mventmn reletes to the manufacture ef

-'-chremates and dlchremetes

I have already prepesed 111 'my Patent No

- 1,955,326, dated-April 17, 1934, a process: for. thej-_,.
‘manufacture-of menechremetes and dichromates
cens:.stmg in subjecting -at temperatures a,bove_-

- 100° - C,, meteﬂlc ‘chromium or -substances .con-

tammg the same or chromium alleys to ah oxidiz~
-ing : reaction. in- the - presence of. -alkaline—or -
alkaline earth hydro‘ndes cerbonetee or bicar- -
~ bonates or.of monochromates in an agueous me- -
~dium, the quantlty of: the e,lkelme agent employed
‘being such that for the case of the formation of
dichromates it remains below thet requlred for-'“
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the formation ef monechrometes.

. In- e.ccordenee with- the present mventlen 1t_ |
- '.-_‘has been found that for the formation of mono-
aehremetes or dichromates the presence of: alka- -
- line—or-alkaline earth hydrexides; carbonates, or -
‘bicarbonates_or .of ‘monochromates is not abso-
- lutely necessary.. .In accordance with the inven~
tion -it is possible to employ instead of or to-
gether . with elkelme——-er alkaline earth agents

- o, 0

‘and, in the case of the preparation-of diekhro-
mates, instead of or together with: alkaline—or
alkaline ‘earth agents-or of monochromates, in

= the course of the Process:

- an. oxygen-meldmg ree,gent

By such “oxidizing cendltiens” 1t is te be un- -

derstood, as disclosed by- the examples given in ~-ﬁl"."'beee but in the presence of an oxidizing reaction

- are ee,peble ef giving up their. elke,lme principle,
' ‘there can be employed the most-varied salts of .

streng or weak: inorganic or-organic acids or else_f.;

- oxygen compounds of & salt like charaeter, for

p otessmm-_;}-_: example -alkaline or . alkaline earth sulphates

" ehlorides; phosphates, monochromates;-acetates,

" this spemﬁeetmn later on, that the reaction takes -
 plaee with a cuirent of oxygen or air under arti- -

ficial pressure or with oxygen developed during
the reaction through the initial introduction of

llke

 chlorate.

40

~+ ~The tendency of chremlum te be cenverteei mte_
' hexavalent chromium is so marked that in the -
course of - the oxidizing- process..the added sub-
-stances underge ar decompoeltxen which causes
them to give up their alkaline principle to. the
;_,chremmm according to the quentlty of the alka-
“line. prmelple entering into reaction it is possible
to obtain either menochromates. or dlehrema,tesi"_
or mixtures of these two. cempeunds I
. In order to properly distinguish between en'__
“elkehne agent? per se and & substance whieh in
this case - under proper ex1dlzmg condltlens wﬂl-
give up 1ts “ellmlme prmelple” te the ehmmlum,

_1t is'well to remember that:

A solution of an. e.md eente,ms hydregen 1ens
(eetlens) and non- metelhc ions (enmns)

-;peeed as elkehne egents
‘lized oniy as omdmmg egents tegether 'with true
alkaling agents or other agents capable of giving
up their e,lke.hne prmmple
" are ueed elkelme or elkalme earth hydroxides,
~carbonates or bicarbonates or moneehremates )
Asa ‘matter of fact, the salts just above: mdlca,tecl “

SO"" :-.
Jution of a base contains: hydrexyl ions (anions) -
"-.and meta,lhc ions (catmns) ‘and a solutmn of 3
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salt ‘30111?&1118 ncm—metelhc (amens) end metellic'

_1ens (cetmns) - | B
Inan ecld the emons ere the a.ctwe elements'
L -whlch cembme with the ette.cked meta.l forming
- ‘chlorides, sulphetee, phosphe.tes, mtra,tes, etc.,,
| freemg the hydrogen.
agent” it is the cation Whmh 1s the actwe ele-?'
- ment, while in a.salt solution the anions. and
“cations bind and neutralize each other, as long
~as no decomposition takes place. -Only when and
‘after such decomposition is effected under special
"?c;lr......umetenees, free. acting- cations are liberated

111111

and a chemical reaction is realized.. Thus a sub~

Sta,nce whleh nermelly cannot be- ela,sslﬁed as,._'
'-_jha,se can become an elke,lme agent S
~~While an e,lke.hne egent contains 1ts catlon 111
‘a free- -state, the substances empleyed according
~to0 ‘the. present invention .are those capable .of -
" liberating their cations, generelly under the exh-
-dlZ‘Ilg action of the reactlon - |
I.do not claim.as part of my mventlen the”-
_use of. emdes hydrox;des of -alkali or alkali earth
metals per se:- Nor do I claim the use -of: eer-f
benetes of alkali or alkali earth metals per se. -
"I .do not claim as pert of my present mventmn-_-

| '?the use of menechromates taken alone, as sub-.
general all compounds’ ea.peble of giving up the1r n

-~ stances capable of giving up free a.c.tmg cetmns_._.;e-
alkallne pr1nc1p1e under the 0}:1d1z1ng eetmn 1n.- b

'. _te the chroemium under the mﬂuence ef the em--
dlzmg reaction. -

As eempeunds Whleh 1n themeelves ere net

"-smcetes aluminates, nitrates, chleretes the- per-
- salts, mengenetes permangenates or the llke It
may be. remerked that these latter cempeunds can
act’ both as omdlzmg egems end when decom- |
'They can even be uti- -

| _'f. are normally not be,ses but are cepeble of giving o~ -
- up thelr cetlons under the ectlon ef the oxldlzlng A

4o

 plified by the follewmg Exemples 1 2 end 3

‘If for example organic derivatives are em-"'
'-'--LployEd the orgamc prmelple isin genera.l 0};1d138d

“As alkaline egents_'.
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1o carbon” dlcmde Whmh can cenvemently be
- eliminated:during the operation. -
- Certain compounds capable of oiving up then:"

alkaline principle can be used alone, whﬂst for
certain others it is to be recommended to use them

in combination with substances acting as neutral- .

izing agents, as for exe,mple the cx1des cr car—

. bonates of alkaline earths.
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By way of example which is in no we,y hrnltmg -

of the execution of the present process the fol-

lowing examples are given and it may be remarked ..
that Example 5 illustrates the sphttlng up of po-
tassium sulphate under the oxidizing decempe-. ;
L o "chremates or dichromates consisting in subjecting
' _a substance containing metallic chromium to
| - - cx1d1z1ng decompomtmn at temperatures above
finely pulverlzed ferrcchreme}fj_
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 whlch is

51t10n actlen of trwe,lent chrcmlum
| o Ercmples
(1) 16 parts of

determmed in the gas leaving the epnaretue

The reaction product is - ﬁltered The 11qu1d

ccnte,lns pure: scdlum d1c11remete o
- Yield 97%.- SR |

©(2) 16 parts of ﬁnely pulverlzed ferrcchrcme( )
C, 28.4 partsof an= .
hydrous sodium sulphate, 20 perts of calcium-car- -
bonate, 200 parts of watel .-;,..re treeted as 1nd1-r .

'centalmng 659 Cr and 9.5%

' cated in Exemple 1.

ETE
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After filtration of the 1eact10n p1 cduct a’ 11q111d

is obtained - ccntnmmg sedlum mencchrcme,te
| _Yleld quantitative. - o - |

- (3) 16 parts of finely pulverlzed ferrochreme--
| ccntalmne‘ 659% Cr and 9.5% C, 39.2 parts of po-
- tassium chlorate,

oxXidation.. | - | -
‘There ere easﬂy cbtemed ylelds cf petaesmm

"dlchremete exceedlng 709%.

(4) 16 parts of finely pulverlzed ferrcchrcme

cente,nnlng 659% Cr and 9.59% C, 139 parts of tri~

sodium phosphate 10 Aq, 200 parts of water, are

heated in an autoclave with good agitation for

some hcurs te 280-300° C. and a current ef air or
oxygen is pe,ssed through uuth the- practlcally

~ complete ehmmen"lcn of. the cerhcnlc acid pro-

duced. frem the ferrcchrome There is obtained

“after filtration a monochromatic liquor together
with d1sod1um phcsphete Whlch Is Separated by

cryste,]hzetmn

- Yield about 80%

(5) 17.3 parts of fer'rcchrome cf 60% Cr 35 |
pe,rts of pcte,ssmm sulphete 200 pe,rts of weter'
are heated for some hours in a current of oxysgen .

at 280-300° C.in an eutcclave with good agitation.

The reaction product is filtered and there is
;cbte,med an acid liquid ccntalmng potassium d1— :
- chromate.

phate has produced alkali which is absorbed by
‘the hexavalent chromium on one he,n_d and the_-

The splitting up ¢f the petassmm sul -

_free sulphuric acid on the cther hand.

" The free ecld present prevents. the reectlcn_-
| :Ercm prcgr essing beycnd 8 content cf free acld ef _-

about 0 5% H2S04. - |
The yleld cbte,lned 1s 16—20% fer the ebeve

"'exe‘mple ' _
By wcrklng 1n e. mcre dllute medmm m such a,

| eikahne agent.

10 parts of calclum 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 ce,rbcmc acid fOl med and to euppcrt the - asan oxidizing agent.
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manner as to remain belcw a ccntent cf free acid

of 0.59% H:S04 the yleld can be ccns:tderebly in-

creased. In this case it is desirable to 1ncrease
the content of potassium suiphate.

- This method of working presents the incon~-
:Venlence of preducmg acid:- d1chlcmaue liquors

cf low ccntent and by reason of this fact it is to

be recommended to neutralize the free acid
__fermed durlng the reaction preferably by adding
. .an alkaline eerth cmde or carbonate as shcwn

in Exnmples 1—3
) clalm -

1. Prccess' for the ma,nufacture of mono-

100° C., under: pressure and in an agueous medium,

2. Process for the

me,nufecture ef meno-. '-
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in the presence of a ccmpcund 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 1nﬂuence ef
'the ex1dlzmg reaction.

20

chrcma,tes or dichromates consisting in subject-

. ing a substance -containing - metelhc chrcmlum to
-oxidizing “decomposition at temperatures above

100° C.; under pressure and in an aqueous medium,
in the presénce of a compound being not nor-
mally classified as a base. but other than a mono-

chromate and- capable of giving up free acting |

30

cations to the chrcnnum under the influence of - |

the oxidizing ree,ctlen and in the presence cf an

:3. Process fer the

the OXIdIZIIlg reaction; and actmg at the same tune

-4, Process  -for the manufecture cf

100° C. under_pressure_end in an aqueous medium,

- in the presence -of -a compound being not nor-
- mally classified as a base but other than a mono-
- chromate and- cepe,ble of giving up free acting
.cations to the chromium under the influence of
:'the oxidizing reaction, and e,ctmg at the sametime

. as an oxidizing agent and m the presence 01 an
"alkahne agent. - e | :

9. Process for the menui‘ecture cf mcno-

" chremetes or- ‘dichromates consisting in Sllb,]BCt-'
ing ferrochrome to. emdlzlng decomposition- e,t |
: tempera.tures above 100° C., under pressure and in
. anaqueous medlurn 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 chremlum under the in-
fluence of the ex1d1zmg reaction. --

. 8. Process’ for -the-

manufacture ef mcnc-—

chromates or dlchrcme,tes 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 com-

pound being not normally classified as a base but

- other than a monochromate and cepe,bleffc-_f giv-
~ing up free acting cations to the chromium under
the influence of the oxidizing reactlcn and in the .

-' | . 75

presence of an e,lke,hne agent.

- menufecture ef “IMOono-~
| _chremetes or dichromates consisting in subject-
ing a substance ccntemmg metallic chromium to
QOmdlzlng deccmpcmtmn at tempere.tures above
~.100° C., under pressure and in an aqueous medium,
in- the presence: of a cempeund being not nor-
mally classified as a base but other than a Mono-
. chromate and capable of glvmg up free acting
cations to the chromium under the influence of

: mcnc--
3 _'chmmates or dichromates ccnsmtlng in subject~
© ing a substance contelmng metallic chromium to

oxidizing deccmpcs1t10n at temperatures above

39,
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7 Process for the manufacture of mono-

. chromates or dichromates consisting in. subJect-

ing ferrochrome to ox1d1zmg decomposutmn at
'temperetures ahove 100° C
an aqueous medlum in the presence of g com-
‘pound being not normally classified as a base but'
- other than a ‘monochromate and capable of giv-

ing up free actmg cations to the chromium under -
. the influence of the. omdlzmg reaction, end a,ctmg; |

1(!

at the same time as an oxidizing agent
8 Proeess for the ma,nufecture ef

., under pressure and in

mono- -

JULES EMILE DEMANT

: ehremates or dlchrema.tes censmtmg in subJ ect- | o
" ing ferrochrome to . oxidizing decempo51t10n 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- A
“ring up free actmg cations to the: chromium under. .~ 7
‘the influence of the oxidizing reaction, and act-

ing et the same time as an omdlzmg agent and in .

~ the presence of a,n alkaline agent | 10_. L )
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