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Process for the
Compounds and

Production of Oxygenated Hydrocarbon
the Oxygenated Hydrocarbon

Compounds so Produced

We, Naaurooze VENNOOTSCHAR DE
BaTssrscHE PETROLEUM BMAATSCHATFI,
of 80, Carel van Bylandtiaan, The Hague,
The Netherlands, a Netherlands Com-

B pany, do hereby Jdoclare the invention, for
which wo pray thal a palent may be
granted’ to us, and the method by which
it i 1o be performed, ta be particularly
described in and by the following slate-

10 menfi:—

This invention relates to a Drovess for
the production of oxygenated hydro-
sazbon compounds by react hydro-
carbon compounds having at lepst one

16 clefinic bomd with a gas contalniug car-
bon monoxide and hydrogen, which pro-
coss 1s generally known as the Ozo-
Process. ) )

The reaciion is nsunlly carried out in

20 the presence of 2 cobald catalyst, which
may be suspended in the clefinic hydro-
sarhon compounnds o¥ in gnother guitable
ligeid material, particularly —when
gesoous hydrooarhons sre used a8 the

25 initisl material. ) )

By this process a prodach ie obtained
Eﬂhicﬁ enerally consists mainly of alde-

g8, i
pgﬂducts, usally designated ss ©* thick

80 oil >’ The produet also contains various
ofher substences, among which sre
soluble cohalt compounds, sach as cohalt
sarbonyls and hydrocarbomyls, complex
produm coniaiming cobalt, cobalb

85 anolates and alcoholates.

These cobalt compounds have to be
decomposed before the product can bo
subjected to a further treaiment to con-
vert the aldehydes into alcohels by redwe-

40 tion, with hydrogen. .

The aldehydic product contarning the
cobalt resulting from the decomposiiion
trealment may E‘Be gabjected to the hydro-
genafion treatment.

46  In general the cobalt iz weed on o oar-
rier, such as kieselgubr. .

Wheon working with a finely divided
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cides alcohol, and condeneafion

cobalt catalyst on ldeselgubr faw per
cent. by weight of catalyst is -generally
added to the initial material, In the 69
vessels in which the reactions are carried
out and which have a nruch larger dis-
meter than the pipes of the apparatus, &
larger local concenfration of catalyst
may develop due to settling. The amount 56
of calalyst in the reaction vessel is
dependent om various factors sneh as fine-
ness of the particles, the amonnt of gos
used, which causes mixing of the
reactants, and the throughput. 80

The catalyst has to be separated from
the final preducts and may then be
returned to the process.

Sinee the carrier disinteprates during
the process 1t is necessary to remove con- 65
tinvously or intermittently some of the
finest partieles, which make the separa-
tion of the catalyst from orgapic QOmM-~
pounds dificnlt, due to ologging of filters
or otherwise, . 70

Cobalt is also removed with the carrier,
which eobalt has to be recoversd and
agein deposited onto eorrier material.

‘Also some fresh cobalt cstalyst has to
be added to compensate for small Josges, 75

T4 wag Litherto the common practice to
introduce this additionsl amouni of cata-
Yyst to the first stage of the process.

According to the present invention, in
the production of ozygenated hydrocar- )
bon eompounds by reacting in 4 firet stapre
hydrocarbon compounds having atb Icast
one olefnic hond with o gas containing
earbon monoxide aud hydrogen in the

ssence of a -suspended finely divided B3
cobalt eatalvst and by converting the
resulting aldehydes into alcohols I a
second stage, Jresh catalyst is Introduced
into the second stage of the process and
satalyst, afier use in the second stage, 1s 80
recyeled to the first stage.

‘When carrymg cut the proeess in
accordence with the present invention,
the proporlion of the used catalyst to be
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removed from the system may be renipved
after the first or sacond stage. The guan-
tity of used cotalyst rereoved may angunt
ta a few per cent. of the total amount af

the amoanj remove] may be belween 2
and 10 per cent. :
The fresh catalyst hes better hydro-

genating properiies than the catalyst.

18 which comes from the first stage, Maore-

aver it ig pussible by introducing. the eata-io

lyst intp the second stage -io regulate
separately the amount of catalyst in this
stage. In vase the hydrogenation regction
15 does mot proveed sufficienily rapidly, it

can be accelerated by inereasing fhe- -

amount of fresh catalyst which i added,

The process according io the present

invention thus has the advantage of per-

20 mitiing better operating: conditions ta be
maintained in the second stage. . -

A further advanfage iz thal the cafa-

Iysl voming from the second slege and

25

which fthe olefinic feed i converied inio

an aldehydic produst, hes a lesser. tend-

ency to promate the preduction of thick
oil, by which larger yields of -valuable
aldehydic products are ohiained.

80 The invention will .ba further iliuﬁ'-_

trated -with reference to tho accempany-
ing drawing, which shows diagrammati-
celly the flow of the peaetents i the pro-
duction of alcobols-having from 7 to 9
rarhon atoms in the molecule from ap
olefinip feed stock hoving from 8 4p 8
cathon atoms in the molepuls. S
Phig fesd stack_is obiained by frac-
_ tiomation of the olefinie product from 2
40 parafin-wax cracking process and may
contain, for example, B7% by weight
olefines, Tt is fed & uﬁj:l Iine 1 and com-
Lined with recyeled hydrocarbons eoming
through line 2 in the Talio of 3:1 and

3%

ing of a 26% by weight suspension -of
wsed cobalt om kiesjgu]u‘ catalysl fn
thick oil is gnpplied thzough ling 4. = -
Fresh water gaa ia._in_’omguoed through
50 line 5 under a pressure of 200 afmospheras
in an a.muum? of 0.5 cubic metres per
kilogram of fresh olefinic feed together
with 0.75 cubic mefres of rocyele. gas,
gupplied through line 6 .(gas volumes
being given ot normal temperature au
pressure), _ _ o
The mixture of ulefinic feed, catalyst
and gas passes through ihe reheator 3
and 1s then infroduced imto the reaction
is formed. ) e
Thizs product is cooled in 2 heat
exchanger 22. The gases ave scparated in
separator 23 and refurned to the reaction

56 space 7 through line 8 by means of hoosier .

8 patalyst which is cireulated, for example, .

which is recycled fo the first stage, in.

mumped.to preheater 3. Catalyst consist-

vessel 7 in which am,aldehydic produst.

compressor 9. The Hguid products are par-

tially veleased from pressure and after ~
separation of gases (not shown) subjected
1o 8 freatment in vessel 10 with hydrogen,
introduced through line 11 af on elovated
femperature in order to decompose cobult
carbonyl end other compounds. The
zesulting product is then, afier geparation

AL

Sfrom gases in vessel 12, infrodueed info

the hydrogenation vessel 18, where it is 7B
i‘&_rco;tfg with hydrogen suppiied through
10L& . T

" Prosh cutalyst is added to the feed

throngh line 15 in an amount of 1.3% by

-weight calenlated on the feed. B0

e reaction product iz cooled in heat
éxchengor 16, The gases are separated in
vessel 17 and recycled, if desived, portly
throngh line 18. Then the pressuce on the
ligeig product which contains the catalyst 86
i suspension i released, wherenpon the
cutalyst is separalcd by filiration in filter
19. The fitler cuke containy ahouf 80% by
weight of solide; 91 per cent of {his filler .
ocake is made up inte a pumpable paste o0
with thick oil-in vessal 21 and is recycled
to tho first stage of the process, whereas
9 per cont iz rejected through ling 20,

_-When working in this manner the final
product yields amount to 0.987 ton of 95
alephols having from 7 te 9 carbon atnms
in.the moleculs per ton olafinic fead.

. 'What we claim is:—

-1. A process for the prodaction of oxy-
genated bydrocarbox corapounds by react- 100
mmg in a first stage hydrocarbon com-
pounds having af least one olefinic bond
with a ‘iaa containing carbon monexide
and hydrogen 1o the presence of a

.suspended finely divided cobalt catelyst 105

and by couverting into aleohols in a
scoond stage the aldehydes obtained in
the first stage, in which fresh eatalyst is
added in the second sfags of the process
and catalyst, after use in the second stage, 110
is recyclad to the fizst stage.

2. A process according o claim 1, in
which g propertion of used cafalyst is
removed after the second sfage,

3. A process avvording o claim 1, in 115
which & proportion of used catolyst 1
removed after the first stage. '

. 4. A process according to claims 1 to 3,
in which the Ci‘[ antity of used catalyst
+which is removed smounts fo 2—10% of 120
the total amount employed and ihis
amisunt is replaced by fresh catalyst which

.1g introdueed in the stoond stage.

.5..A prooess for the producfion of oxy-
genated hydroearhon cumpounds substan- 126
tially a3 hereinbefore descrihed with
refcrence {0 the speeific examaple.

8. Oxygensted hydrotarbon compomnds
whenever prepared by-the process c:faimed
in any oue of the preceding claims, 130



675,719
- I
H. I. DOWNES, a4 Telen's Court, Great St. Helen's,
London, E.C.3.

Agent far the Applicants,

Heor Majesty’s Stationery Qffice,
95, Southampion Buildings,
copies may be obtained.

Leamington £pa: Printed for by the Courier Press.—1982.
Yondon, W.O.2, from which

Puhblisked at The Patent Ofice,



675,719 COMPLETE SPECIFICATION

{ SHEET  This drawing is o reproduction of
tha Original on a reduced scale.
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