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COMPLETE QPECIRICATION
Process for the Hydrogenation of Carhon Monoxide

We, RTIITRCHEMIE AETILGESELTACHATRT,
of Oberhansen-Holten, Germany, & Ger-
man Company, and Targ, Gresellschait
fner Wacrmetechnik m.b.H., of Frank-

§ furt am Main, Heddernheim, Germany,
n German Company, do hereby declare
the invention, for which we pray that a
patent may be granted lo us, and_the
method by which it s to he performed, to

10 he particularly described in and by the
following stalement:-—

The invention relates to o process for the
hydrogenation of carhon monogide, 1M
which the products ol the process have a

16 high eontent of oxygen-containing arganic
compounds.

Tn ihe eo-pending Pateni Application
Neo. 6RIG[OHL (Serialg;ﬂu. 714,830}, there is
deserthed and elaimed a process for the

20 synihesis of prodncts having a high con-
tent of oxygen-containing orgunic cOM-
pounds by the hydrogenation of earbon
monexide. The synethesis is effected by
contacting & synilesis gas containing &

25 least 1.2 volmmes of hydrngen per golume
of carbon monoxide, under gynthesis con-
ditions of temperature and pressure,
with a preeipitated iron cutalyst contain-
ing ane or mare alkali-metal compounds

30 (a¢ hereinafter defined) iz an amounb o
more than 5% by welght when ealenlated
as K.Q and bused on the total iron content
¢ the catalyst, the eatalyst haing unsup-
ported or comtaining not more than 2,

46 by weight of sappor ing material relative
fo {he total iron counlent and beng nsed
as o fized bed or as a suspension in &
ligwid medium. The alkali-metal com-
pounds which may be used in the catalyst

40 in the process according o Speeification

. Nyp. T14,830 are those which cxhibit an
alkalize reaction, such as the hydroxides
and carbonates, or those which are deeom-
posed under synthesis conditione with the

&5 formation ol afkaline-reacting eompounds,
Fxamples vf the lafter kind of alkali-
metal compounds are the alkali-metal salts
of many organic acids, such as the aeciates

T

and the oxulates. Alkali-metal halides
and  alkali-aelal salte of non-volatile
poids, for example, Tolussinm fluoride,

potassivm gilicate and potassium phos-
phate, are {herefore not nsed o promete
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the catalyst 1o the process according 0 -

Specification. No. 714,839,

"It has now been found  uccording to the
invention, that products having a high
content of vxygen-containing organic colo-
pounds may be produced by a modifieation
of {le process claimed in Patent Hpeai-
fication No. 714,830 the modificativn con-
sigting in the use vf & synthesis %ils wlich
containg tess than 1.2 volumes of hydrogen
for every volume of curbon monoxide.

In many cases, the meihod of operation
according to the invemtion has consider-
ahle advantages. Ou the one hand, the
formation of methanc and of Wy hydro-
enrhous, which is geserally undesirable,
is markedly
yicld of high molecular weight corapounds

oiliner in the range above approximately
420° (., is inocreased. Furthermore, 2
congiderable increase in the %luantity of
esters is obtainmed, prineipally in the
Ligher boilinr range . Thete high mole-
culsr weight esters arc parbicularly
valusble for varions technical purposes.
Atter separation from the weenmpanying
eompounds, ochiefly from the " hydre-
carboms, the esters may be further wsed
as gueh, However, if it is desived to

- obtain larger guontities ul high mole-

cular weight alcohols, such glechaols may
be easily obisined by saponifying the
gshers in known meanner, for example, by
the use of acids or of alkaline media,
quder normal or clevated pressiTe. The
acid components in thess esters have been
found 1o be principally the radicals of
acetie and propionic acids, &0 that aleohols
may be obtained from fhe higher mole-
ecular weight esters, having abent two ta
three fewer carbun atoms in the maole-
cule than ihe estors. The use of gages rich
‘n carhon momoxidg is of particular
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jwportance because in the pourse of the
development of modern processes for the
produckion of gases from coal with the nae
of steam and oxygen, gases oTé formad
5 from the outset which are relativaly riek
in garhon monoxide, the comversion. of
which into gases zich in hydrogen would
he accompanied by losses.
The jnvention ir illustrated IR the
10 following cxample.
. 4 B
An iron catalyst ccﬂt'ainin%l{}t} paxts of
izon (I78), & parts of copper (! ), 10 parts
of lime (Ca(), snd 10 parts af kiegelguhr,
16 was preoipitated from a solution of the
correspondi f
& hoiling solution of sodivm oarbonate.
Upon completion. of t’he_precipitaiiun,_ the
pit was 9.2. The precipitated mass was
20 Smmediately filicred in & filter press, and
the filter cake was partially washed with
distitled water {condensate water) to a
residunl alkali content of 8.4%, esleulated

as K.O, relaiive fo the total Tzon content..

35 This partially washed mass was pre-dried
o a residual water confent of G609 H.O
and moulded into threads 3.5 mm thick,
in o thremd press; The youlded catalyst

Wag then finally dried at & temuperature of

ag 110° ©., broken into gmall pieces and
- peraened through a Feve. o
fn a suiable Tedustion apparatus; +his
catalyst wag reduced ot a temperature o
310° O, with o gas mixtore consisting of

a5 75% hydrogen. and 25% uitrogen, and:

with & linear gas velocily, paleniated oold,
of 1.2t metres per sacond. The duration
of the reduction was §¢ minntes. 709, of
he iron in the patalyst was in the matallie

40 stale. : .

A gas consisting of 46% hy volnma of
carbon monexide, 439, by wolume of
hydrogen and 12% by volume of carhon
dioside, nitrngen - and methane, was

48 passed over this catalyst, in the manner
desceibed in Exawmple 1 of the Patent

tare of 213° 0.

metal nitrates by means 01

" 735,652

Speaiﬁcaﬁnn No. 714,839, At a tempera-
~a conversion o ]
0+ H, was obleined.

'E],’n

The methane

formation snd the formation of C, hydro-

parbons decreased fo approximately 8%,
aa compared with appruximately-lg% in
the analogous mebhod of operation with
the synthesis gas used in the process des-
aribed and claimed 1 Patent Bpecifica-
tion No. 714,839,
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"Anslysis of the iiq;?id" gynthesis-product- - -

showeil that 279 of the synthesis product

hoiled ahove 320° C., as enmpared with
- 139, in the produch obtained sceording tu

Trample ) of the main applieation, 40%
of this 7% of hig;h boiling produects, were
present in the dorm of higk woleculer
weight esters [rom which, after saponifica-.
tian with an aqueous solution of pobassivm
hydroxide, 35% were obtained in the form
of hish moleoular weight aleohuls.

What we claim 18— .

1. In a proeess for thé syuthests of pro-
ducts zich in ox gen-conbeining organic
compounds ag U simed in any omne of
Claims 1 and & to 18 of Patent Spenifica-
{ien No. 714,838, the modifieation which
LOIMpTises USIng & gynthesis gas which eon
taine less than 1.2 volumes of hydrogen
per volumwe of carbon monoxide.

9. A process for the sypthesis of pro~
ducts rich in oxygen-contajning o anic
compoq.nds,__carried ont with a carbon-
monoxiderich synthesis gas suhstantially
as hereinbefars deseribed. :

3. A process-for the hydrogenation of - . .

carbon monoxide asi
7ich in ocarbon monoxide,
hereinhefors deseribed in. the exomyple.

4. . Synthesis produrts  whenever
obtained by the process of any one of the
preceding claims.
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