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In carbon monoxide hydrogenation carricd out
at atmospheric pressure {synthesis at normal pressure);
the wse of iron contacts is known. These contacts
nearly always contain, in addition %o iron, small
ermounts of copper, ani freqguently alsc sppropriate
activators, for exmsple calclum or zinc. Contacts of
this type always show a more or less high alkali content,
for example in the form of soda; sodium hydroxide,
potasgsium hydroxide or potéssium carbonate.

The guantity of alkall present, ususlly
calculated as K50, is of fundamental importance. I¥
small quantities of alkalil are used, for example 0.5%-
1%, calculated on the total iron content {Fe), the
proportion of high moleculs hydrocarbons in the producits
i3 relatively small. Cn the other hand, the methane
formation ls falirly high., If the quantity of alkali
ia ralsed tc 5% - 10% KQO, then fthere results an ap-
proclably higher yield of blgh molecule hydrocarbons,
whilst the methane Tormation decreases. These contacts
quickly become coamted with paraffin during the reaction,
and this results in a speedy reduction of their activitby,
and often necessitates the extractlon of the contacts
at short intervals.

In catalytle carbon monoxide hydrogenation,
perticular importance 1s attached to a low conbent of .
high molecule hydrocarbons. It wag found tnat this object
can be achievad at normal pressure, or at a pressure only
8 Tew atmospheres higher, when iron contacts are used, if
catalysors aro employed which are Impregnated with allkali
saltg, in partlcular wpotassiun salts of pronounced acid
characteristics, instead of with alkali hydroxide or

alkali carbonate. Particularly good contact properties
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result when the impregnation of the contacts is carried
out by means of alkali silicate, primary alkali phosghate
and/or primary alkali borgte. By contrast, secondary
phosphates are not suitabls, since thelr acid coriponent
is not sufficientiy pronounced, and therefore, if they
are used for the iﬁpregnation of the contacts, they cause
& considerably higher formation of high melecule hydro-
carbons.

If the impregnation of the contacts is carried
out by means of alkali silicate a K20/8i0p ratio in the
region of approximately 1:3 tg 1:6 is particularly advan~
tageous. With an incresse in the silicate components
beyond this, the contact shows a marked decreagse in
activity. The increase of the alkall components in such
a menner Tthat for 1 part K50 there are precipitated less
than 3 parts SiDE, causes an appreclably stronger paraf-
fin formation.

The iron contacts according tc the Inventlion,
under severe synthesis conditlons, for sxampls when
working at the highest possible conversion by the use
of approprigte reaction temperatures, show only a small
paraffin formation; neverthelsss, surprilsingly enough,
the methane formation alsc remains relatively low. Also,
under less severe working conditions, no particulariy
large quantities of paraffin result. In these casea the
methane formation decreases still further.

To obtain the highest possible yield of hydro-
carbons of low boiling point, whose molecule size lies,
Tor example, between G5 and 012, the iron contacts to be
used according to the invention are, with advantage,
reduced at relstively low temperatures, by means of hydm -

gen, and by the use of high gas velocities. Thue reduction
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temperatures aro preferably chosen between 220°¢, and
25000. The gas velocities are from 1 to 1.5 metres per
sec. An alferation of these reduction conditilons pro-
duces iron contacts which slther have a lower activity,
or caugse an increased methanse formation. If the reduc-
tion is effected by water gas instead of hydrogen, then,
in that case the objectionable formation of high molecule
hydrocarbons agein increases.

The iron contacts according to the invention
are best prepared completely without, or with only a small
content of the usual carrier substances (for example,
Kieselguhr).

Example

A contact conglsting of 100 parts iron and 5
parts copper was preclpltated hot, in known manner, from
the approprlate nitrate sclutions by means of sode solu~
tion. Immedlately after the precipitatl#n;,fha mother
solution was filltered off, and the alkall still present
in the filter cake was washed out with condensate water
until there was a residual content of approximately 0.8%
KoO. The contact cake, still demp, was then impregnated
with a water-glass solution contalning approximately 3
parts Sioé per 1 part K0 After this impregnation, the
damp contact mass, calculated on the total iron present,
contained 25% 8102. The superfluous alkall was washed
out by neutralization with dilute nitric mcld and subse-
quent filtration, leavihg a K 0/310, ratlo of 1:5.

The contact mass was next drled for 24 hours at
llOOG., and then sleved to a particle size between 1 and
S mm. The subsequent reductlon was carried out by means
of hydrogen at 225°C. for a reduction poriod of 60 minutes,
at a gas~flow veloolty of 1.2 metres per sec. The contact

produced in this way had a reduction value of 30% free iron.
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This contact was used, in a synthesis oven,
for the conversion of water gas, in such a way.thaéieach
part by volums of the contect was hourly impacted with
100 parts by volume of water gas atb 220°¢, In this way
8 convarsion (00+H2) of 7@%-74% was attained, corrsg-
ponding to a 95%-98% carbon monoxide consumption. The
methane formation approximated to 7%-8% of the total .
conversion. The consumption ratio (CO/HB) amounted to
approximately 1:0.7, The yield of Nm5 of 1deal gas
reached 142 g. of synthesis products without methane.

In comparison with this, an iron contact,

which had rsceived, instead of a silicate impregnation

gccording to the invention, a corresponding impregnation

with KOH, attained a yleld of 138 ge per Nm3 of idesl

ges, As a result of the high amount of free alksali,

the conversion fell howaver, %o 47%, whersupon an extrac-

tlon was necessary to restore the full contact activity,.
When the contact was Impregnated according to

the invention in such manner that it contained, at

almost the same KZO/SiOB ratlo, only 1% alkali (reckoned

Y] KEO), then there resulted, with approximately the

same conversion, a methane formation of sbout 14%.

The yield’fell, in this instance, to 130 gms. of synthesls

product per mm® of ideal gas. This yisld was, hewsver,

maintalned only at the beginning, since +the methane forme-

tion, even after a relatively small running time, rose
to about 15%-20%, whereupon the yleld fell still more to
120 gmsa. per Nm5 of ldenl gas,

When the contact was impregnatsd 1n such a way
that there was a K50/810, ratio of 1:3, then the synthésis

ylelded larger quantities of high molecule hydrocarbons.
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Further, in thls case, after a relatively short time an
extraction of the paraffin céated contact was necessary,

When the contact according to the invention waa
reduced with water gas instead of hydrogen then, in
this case alae, there was-an increasedxparaffin-yield._
Furthermore, the contact had a shortarﬁlife tﬁ%ﬁ wh&n
the reduction was carried out with hydrogen.

_When the given amount. of 5102 was increaaed,
contacts resulted, which under similar working condi-

tions, showed an apprecigbly reduced activity, so that

the conversion fell to about 60%4-63%,



o ¥ 553981

‘ The embodiments of the invention in which an

exclusive property or privilege is cleimed are defined ag

"follows:

1. ~In a process for carbon monoxide hydrcgenation, the
improvement which comprises utiiiéing in the synthesis step an
iren contact 1mpfegnatod‘w1th an alkaii salt of proncunced acid
charagcteristic:, o ' .

Ze 4 process as definéd in claim 1, said aikali salt
being at 1east.one of alkall silicate, primary alkaiil phbSphate-
gnd primary alkall borate, .

3. - A process as ~defined in claim 1, said alkall salt
belng a potassium salt. )

i - A process as defined in olaim 1 or 2y wherein the‘
contact impregnation has a K20/3102 ratio lying in the rango
of approximntely 1:3 to approximatoly 1-6.

Ce A process as doringd in claim 1 or 2, wherein sni&
contact has been reduced at s liﬁeaf gas veloclity of 1 - 1.5
M/sec., and at a temperature in the range 220°G.- 250°G., by

means of hydrogen. -
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