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COMPLEIE SPECIFICATION

Decomposition of Metal Compounds Dissolved in Oxygen-
containing Organic Products

V. uE BaTaarscHE PETRULEDM
MasTscwapets, of 80, Corel van Bylandi-
laan, The Hugue, Halland, & Body Cor-
porate orgenised under the Taws of The
Netherlands, do hereby declara the inven-
tion, for which we pray that a patent
may be granted to us, and the methed by
which it is to be performed, to be particu-
larly deseribed in and by the {following

We, N.

10 statement 1 —

The invention relates to & process for

ireating oxygel-containing orgamic oz~

15

- 20

pounds vbtained by the action of earbon
monoxide, with or without hydrogen, ou
vericus organic compounds 1p the pre-
sence of catalysts such as metal carbunyls,
whieh are introduced 23 such or are formed
during the treatment, and more | articn-
larly 4o the removal of dissolved metal
from the produets obtmined in the said
reactions.

1t §s known thab in the presence of
various metal carbonyls, such as the wur-
bonyls of iron, nickel and cobalt, a great

95 nomber of organic ecompounds Teacrl

30

readily with CO fo form compounds which
voptain the caa-'bunfl group.  The re-
action iy particularly applieable fo
orpanic compounds with u double bond.
Thus it is possible to formylate various

unsatareted hydrocarbons and their de-

. rivatives, such as hydrocarboss, with one

3h

40

.tions, a1
- dialkyl_formals, acelals, containing aro-

or more double or triple bonds by meaus
of 2 cobalt catalyst, When unsaturated
compounds snch as unsaturated plde-
hydes, ketones, aleohols, ethers, acids,
Lalides, amides, sulphides, cyanides, sul-
phates, sulphonates snd_esters, such asg
vinyl esters, are used ag initial materials,
valuahle and 'in many cases new alde-
hydes, ketones and acids are obtained. Tt
is aleo possible to formylate various sub-
stances which do nol contain wnsaturate

bonds, but o relatively feeble bond which
may be broken under the resclion eondi-
Examples of such substances are

v —
P b

matic or cyelo-aliphatic groaps, oyelie
acetuls, such ag 1.8-dioxolame, and ali-
phatie cyclie ethers.

For carrying out the renclivus referred
to above, cohalt-hydrecarbonyl is a par-
ticularly suitable catalyst, or a resction
component yielding carbon monoxide and

46

Lydrogen. ~This hydro-carbony! ean, for 66

example, be prepared as follows:

Cobalt nitvate, polassiwm hydroxide
and potassium cyanate are dissolved i
alr-free water and carbou menoxide iz
then passed throngh the mixture until
no move carbon, monoxide is abeorbed.

'he suspension is subsequently acidified
with phosphorie acid and a fresh flow of
carbon monexids is. introduced. The dis-

60

charged gas is dried and passed th:ohg% 6a

a low-feroperature condenser, in w
cobelt hydrocarbonyl is collected by con-
densation, :

According to snother method gas con-
gisting of or comtaining CO and H, is
cansed to act on cobalt-containing masses
under a high pressure of, say, more than
100 atmospﬁleres‘ anid at elevatad tempera-
ture, particularly a temperabure of Bl—
180° C. If desired, s liguid mey also he
passed over, such s a hydrocarbou mix-
ture rontaining elkenes, to dissolve the
hydrovarbonyls formed,

This eobalt-hydrocarbonyl can be used
for converting alkenes for - example
alkenes with 5—38 carbon atems in the
moleoule. Tor this purpose 20 parts of
cobali b dmcarbnnylp and 30 parts of
(i,—C, alkenes are introduced inte an
autoelave together with water gas wnder
a pressure of 200 atmosphores, after which
the mixture is gradually heated. The
reaction is jnitisfed ot a temperafure of
hetwean 130° C.-and 140° C. and is com-
pleted in approximately 5 minutes. The
product obiained contains, for exaemple,
479, of aldehydes and approximstely
0.729 of dissolved vobalt.

]
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‘When ocygen-conlaining products are °
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prepared with a metal carbunyl, the pro-
duct obtained abways ceubains a-certain
guantity of the metal in solution. Part

of the metal js present in ithe form of-

5 dissplved metal carbonyl or Thydszo-
corbonyl, tut the grealer part of. the
matal is present in the form of herdly
defingble (O-conlaining - eomplex com-
pounds with the -organic reagent andfor
product of the reaction. =~ - _

The matal carhonyls ds well as the
meteal comslmmds referred -tu -hereinafter
are relaliv

10 an istermedizte product andfor-a final

the metal which can then he separated
from. the prodwct. The dissolved metal
eompotnds, however, tend fu promote
side reactions ani when

dissolved metal by subjenting it to con-

ditious uoder which the metal carbonyls

are no longer stable, w considerable pari

of the reaction product will be lost pwing

25 to renctions, such as the aldol condense-

fiofi or-olher Feactions, © ~ .

Tt is possible to separate the metal by

treating ths reaction product with mineral

acide, such as silphuric acid and mitric

40 acid; this treatment is, however, not only

unsuifable and relalively cosfly, but, to

o large extent, alao gives rise lo seeondary
reations, thus reducing the yields.- -

When preparing  oxygel-containing -
"36 compounds by the so-called oxe process .

it is glready known to séparate the metal-
vantaining compovnds from thé reackion
product by a {Tealment with hydrogen at
elevated pressure and.temperatore. 'Lhe
40 process known so far at the same time
guve rise, howevyer, $o considerable hiydro-
genation. of, for exaniple, aldehydes to
aleohola, - . o :
Consequently when it i8_degired to e

46 cover ihe aldchydes, the known. process

is uosuitable.”* - ;
T% -has mow been found that metal-

containing resction produels obtained by

h'ea.ti.u% organic compounds In the pre-
50 senve of calalysts which produce scluble
metal - compuunds iz the final produst,
gueh as complex compounds, metal oar-
bonyls or hydro-sarhonyls, which are in-

troduced ag such or ave formed during the-

55 reaction, can be decomposed, without any
noticeable side reactions, by freatiagy them

under a pressure of from 10 to 8G almo-

spheres with a gos comtaining, besides
hydrogen, earbon monoxide in swch guan-

€0 ity as to oheck reduction vf ihe oxypen-

containing compounds, by introducing =
hydrugen-vonteining gas miixiure con-
taining from 0.1 to 50% of darbon mons
oxida. o : :

856 Accordingly the present invention pro-

v unstable and mnder suitable
.15 conditions they can be dacomposed o free

pn attempt” Is-
.. 20 made to fres the -reaclion produck from

‘vides & process for treating o=, -

confaining organic compounds chtained

by the gotion of carbun wmonoxide, with

or without hydrogen, on various organi®

.eompounds in the ]];)reaence of catalysts TO

which produce soluble metal componnds
in the fnal produet, sumch 2s cowmplex
compounds; metal carbenyls or hydro-
carbonyls, which are introduced as such

or are formed during the reaction, in 76

order to_desompose the metal compounds
dissolved in tle oxygoen-containing or-
ganic compounde with & . hydrogen-

‘conteining gas ot elevated pressure ond

témperature, wherein  the trestment iy 80
earried out @t a pressure of from 10 to -

‘80 ptmospheres with 2 gas containing,

besides hydrogen, carben momexide -in
such n gusnfily thet rednetion of the

‘oxygen-coutaining componnds is ehecked, 85

Ly introducing & gas mizfure confaining

from $.1—50% carbon monozide,

Tha desized partiel pressure of O can
be obtained by introducing (0-containing
§as vitd by means of the O which has 90

pen dissoived in the oxygen-containiny
compounds by keeping the laller under
pressyve or which has heen - liberated
therefrom- bui is ocenveyed with the
oxygen-containing compounds to the de-— 96
composition space, -

_ The presenge of the carbon munexide -
in the hydeogen-confaining gas misturs
prevents. tlie oxygen-comtaining com-

ﬁbtmds.w}lich are present from being 10

ydrogenatod, either entirely ar partially.

. a} the pressure applied.

“Treferably a gas mixture is intzoduced
which eontains from 10 to 50% of earbun .
monoxide in addition to any admixturesigh
préseut therein, such as methase, carbon
dioxide and nitrogen. The intreduction
of gas is needed to give the desirved agita-
fion und to produce = gas phase which
ia-sufficiéntly large fur the deevwposition- 118
of the metsl compounds. A hydrogen-

- containing gas mixturs with (.1 ar more

]‘-}lg- of CO containg mere GO than the gas
hitherto wsed for the derompositivn of the
metal compounds, which gus had been 115 .
freed from OO by a methanating process

end only contpined some hundredths of

a per.cent, of carbon monoxide.

The metal separated in this {reatment
can, for esemple, be applied to & carrier 120
material, such as pumiee stone, which has.
Lieen arranged to-]f)e- ghabionary in the de-
composition spacy in the form of lumps
or-which has been distributed in fine pax-
ticles in the material o be treated. 1t 20125
desired, $he product oblained can be freed
from separated metal andfor carrier
material by fltration, T% is also possible
1o use the metal which has besn separated
oueaerier maderial as catalyst in the sub- 130
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gequent {reatment of the product, for ex-
ample when reducing the resuitant alde-
hydes to aloohals. T

_ The temperature io be applied may he

5 a¢ high as 260° O, and is preferubly above
100° €. rangiog, for cxample, from
150° C. to 226" C. .

The total pressure used in the irest-
ment is, preferably, 95 B0 gitmospheres.

10 The pressure wiil be dependent on the
volatility of the product to be treated und
the temperature must be g0 high that the
decomposition pressure of the carbonyl
compronds ig well ahave the partial pres-

16 gure of the CO.

To decompose metal compounds, in
particular co alt compounds in formyla~
tion products which bave been formed by
the addition of CO and H; fo organic

20 compounds with at least one olefinic
double hond &t a pressure ahove 100 atmo-
spheres, the tormylation product obiained
onn Dbe cooled and ils pressure releaged
to the pressure re wited for the decom-

95 position of the cobalt compounds, ufter
whinh it cau be passed, together with the
vas liberated during the releage of pres-
Sure or after sepatating part or all of

L e ggas libarated in the ecorpression,

%5 to the decohaltizing space,

The above ireatment of the oxygeu-
containing compounds con caeried out
batchwise in an autoclave oF continu-
vusly, while the gag mixture can be re-

86 oyeled, if so desired,

The following exomples show how the
yrocess of the invention may ba carried
into effect.

Exauweir L.

40 A rengtion product mainly conplsting
of G,-C, aldehyde and obtained by trent-
ing at elevated temperature and at a
pressurc of 200 atmospheres a fraction of
(-0, alkenes with (00 and ¥, in the

£5 presence of cohalf
tained approximately 0.25% of dissolved
cobalt. Less than 109 thereof was in the
form uf cobalt hyitrocarbonyl and the rest
in the form of complex copipounds. This

B0 reaction procduct was beatad to 200™ 0. and

paased cuntinuously through a high-pres-

eure vessel filled with pieces of pumice
stone, together with a gas mixtave cou-
taining 41.1% of cerbon monoxide

56 549 of hydrogen, in addition to small
guantitier of imgurities, while the pres-
sure was maintained at 25 atmosphberes.
T'he Yiquid fowing through the vessel in
conntercurrent to the gas wus zesovered

80 st the hottom of the vessel, almosi com-
pletely freed from dissolved eobalt, while

hvdrocarbonyl, con-

hardly any aldebydes had heen rediuoed
to alcobols. - -

EXMLE II. -
roduct obtained hy the 66
g fraction of

A resction
formylation o

s

_alitones in the presence of @ suspended

cobalt cafalyst on lieselgubr gontdined
t‘i(}%: of aldehydes. T

n this product wes. decomposed 70
with CiO-free hydrogen at 180—200° C.
under o pressure of 2D ptmospheres, the
decobaltized product contained 40% of
aldehydes. '

When using a gas with 22% of OO, the 70
gldehyde content of the deco altized pro-
duet; was 56%.

What we claim is:—

1. A process for tresiing  oxygen-
comaining organic compounds obtained 80
by the action of carbon monoxide, with
or without hydrogen, on various oI anic
componnds in the presence of catalysis
which produce soluble metal compounds
in the final product, such as vomplex com-
pounds, metal “carbonyls  or  hydru-
varbonyls, which are infroduced as such
oy ure formed during the reaction, in
order io decomposc the metal sompounds
dizsolved ~ in- the oxygen-containing 90
organic  compounds with a hydrogeu:
condaining gas atelevaled pressure and
temperature, - wherein the treatment is
carTied owb at o -pressure of from 10 to
80 abtmospheres with s gos confaining, 8
hesides hydrogen, carbon, monoxide ia
such a quantity that Teduction of the
oxygen-containing sompounds is checked,
by intmoducing a gas mixtore conlaining
from. 0,130 carbon monoxids.

2. A process as claimed in elaim 1 for
decomposing cebalt componnds which are
present in 0xy; en-containing orgunic pro-
ducts obtained by the formylation of
alkenes ub a pressure above 100 ziwno-
spheres and ab alevated temperature,
wherein the formylation product, atter
cooling, ia decompressed fo 10-=80 atmo-
spheres and the Tiquid wiih catalyst sus-

onded therein together with the gas1l0
iherated in the decompressioy or pari
thereof is passed into a ecobaltizing gone,

in which a tempezaturs above 100" G.
provails, preferably between 150 and
220° (., and inte which there is passed 115
4 oag conbnining; besides hydrogen, from

0.1 to 509 of carbon momoxide.

3. A process as claimed io claimas 1
and 9, wherein the hydro en-contaluing
gas used confains fram 10 to 509 of 120
carbon monoxide.

100

106
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4. A process for freating oxygen-con- BLEINGTON & FIFE,

teining organic compounds substanfially Uonawlting Chemdsis and Chartered.
as deseribed with reference io the fore- .. Potent Agonts, :
going Examples. T - Bank Chambers, 329, High Holborz,
C e ' . Loadon, W.CL1,

Agents for the Applicants,

Teamington Spa: Printod for His Mejesty's Stationery Oflice, by the Courler Press.—1652,
Published ot The Patent Office, 28, Souiliampton Buyildings, Tondon, 'W.C.2, from which
- cupies may be obtained. :



