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Iron cabtalysts, Such ag ars used, for example,
for the hydrogenaticn of carben monozide at medlum or high
gas pressures, are pre-~treated with reducing gases before
heing used. In this manner, o more or less extensive
reduction, and/or a forming of the catalysts 13 attalned
according to the kind of ges used, which considerably
affects its activity. Cases suitable for the reductlon
process proper are those consisting mainly of hydrogen.

In contrast to-this, for catalyst forming, carbon mono-
xlde-containing grases are requlrsd, and, ln a required

case, even the use of pure carbon moncxide 1s deglrable.

Up to the present, in the redusing pre-treatment of iron
catalysts low gas velocitles were used, which ot atmespheric
pressure amounted to approximately 2~-40 cm. per second.
Fuarthermore, treatment of catalysts had hitherto to be
elfected with catalyst-laﬁers of falatlvely little thicl=
ness 1n order Lo obbaln uniform catalyst characteristics.

It has been found-that the pre-treatment of iron
catalysta can be effected considerably more sconomically,
and considerably lmproved catalyst charamcterlstlics can be
obtalned, if high gas veloclties of 50-500 cm. per second,
preferably gas velocliies of 100-200 cm. par second are
ﬁsed. In such conditions, the layer thickness of the
catalyst can be Increased several times in the usual
reduction apparatus. AL low gmas velocltles considerable
differences develop in the reductlon value of the catalyst
in the upper and lower layers of the catalyst filler wilth
layer thicknesses of about 100 cm. These differences do not
dilgappear even 1f the reduction perlod is considerably
extended. Thls Tact adv;rsely affects the synthesls

behaviour of lron catalysta.
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If the increased gas veleclties according to
the Invention are used, practlcally the same reduction
value 1s obteined within é short time, for example,
after only 30 mlnutes, both in the upper and in the
lower parts of a catalyst layer of 100 cms. thickness.
The layer thiclkness of the catelyst can be still further
inereased, if requlred, so that this kind of reducing
pre-treatment of catalysts ls economically of great
advantage.

A further dlsadvantage In the low velocity of
the reduction gases used hitherto conais%s in the fact
that the lower catalyst layers, due to the high partial
preasure of the water vapour prevaillng In the reduction
gases led in from above, have their catalytic activilty
and doratlon of 1ife to some extent adversely affescted;
this does not occcur when high gas velocltises are used.

Iron catalystas pre-treated according to the
process of the Inventlon have the asdvantage that In the
carbon monoxlde hydrogenatlon the synthesls temperature
can Lo conslderably lowered without reducing the extent
of converslon. In the carbon monoxlde hydrogenastion, iron
catalysts requlre, as thelr perlod of use increases, n
gradual increase in the reaction temperaturs. The lower
starting éemperature of catalysts pre-treated according
to the invention provides an lncreased useful temperature
difference in connection with the pradual temperature
inerease reforred to above, Which & of great importance
for the increased length of catalyst l1life.

Purthermore, by means of the iron catalysts
pre-treated accordlng to the invention, the formation of

high melecular hydroecarbons, particularly the productilon
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of gynthetic products bolling sbove 32000., can De con-
siderably increaged, AL the same bLims, o counslderable
reduction In the formation of methane takes place, which

in some casnes decreases to less than half the usuel
quantities formed in known processes. Thers iz also an
improvement ln the CO/H2 consumption ratic of the gynthesls
gases passed through.

If water gas 1= used, and only paazed once over
the catalyst, 1.e. used without re-cycling, frequently
no useful gas-congumptlon is obtalned with iron catalysts,
whilch were reduced in the manner hltherto uvsunl. In the
majority of such cases considerably less hydrogen is used
up than is present in the gas mixture. Iron catalysts
pre-treated according to the Invention do not heve this
dlsadvantage, bubt show g considerably increased hydrogen
conaunpbion so that, In ths process of the invention,
eveon water gas can be usafully consumed In a single pas-
gage over Lhe catalyst.

The fact that a lowering of the synthesls tempera-
ture can be attelned ia of partlcular advantage with
catalysts which chiefly preduce oxygen-containing preducts,
that 1s to say, which have a comparatively high alkall
content of 1% ~ 10%, preferably frem 4% ~ 8% {calculated
ag KBQ. The formation of oxygenw-containlng carbon compounds
ia Ilmproved by low synthesis temperatures, so that lron
catalyste, pretreated according to the inventlon, effect
an incressdd yield in oxygen-contalning products.

With lron catalysts pretreated according to the
inventlon, the catalyst load also can be increassed far
above the normal load of 100 litres of synthesis gas per
litre of catalyst volume which is the normal load used up

to the present. In order to obtalin the same converaion




- %

B

16

15,

20

26

30

-4 - 517908
;s, it ls necessary to Increase the gynthesls btempera-
are acoordingly.- in the pre-tresatment of lron catalysts
hitherto usual, such an increase in the synthesis temperature
nearly slways resulted in a high inecrease in methane forma-
tilon which, In some clrcumstances, 1ncrease'so much that
the synthesis became uneconomical. In contrast %o this, the
new catalysts treated according to the process of the In-
ventilon, at lncreased loads, keep the methane content down
to economlcally reascneble llmlta.
In order to obtaln partleularly good catalyst
characteristlcs, care has to be taken that the gases used
in the reduclng pre—tr?atment contain nelfther carbon dloxlde
nor water vapour.
EXAMPLE 1.

A catalyst contaeining 5 parts copper per 100 parts

Aron was precilpltated wlth sodan solution from a solution which

contalned corresponding quantlities of iron nltrate and copper.

After careful washing, the precipltated mass was Impregnated

{
with potassium sllicate and then dried. The lmpregnasted mass

preferably contalna 3K20= 7.6 510, for 100 Fe. The catalyst
weg then reduced wlth a gas mixture whleh conslisted of
three parts by wlume of hydrogen and one part by volume of
nltrogen. The gas veloolty was 140 cm. per second, calculated
under normal condltlons, and the temperature was 300°C.
After a reduction perlod of 90 minutes the catalyast had a
reduction value which corregponded to approximately 40%
fres 1ron.

If a catalyst, pretreated in this manner, ls
uged for the synthesla wlth water gaa at a loasd of 100
litrea of gas per litre of catalyst per hour and 10 kg/bm?
pressure, a converslon of 65%¢ (CO # H,) is obteined at 209°C.
The methane formation emounta to approximately 6%. The
liguld produects contaln approxlimately 65% hydrocerbons
boiling sbove 320°C.
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If an Iron catalyst of the same composltion 1s
reduced, in the menner hitherto usual, wilth a gaa velo-
clty of only 45 cm. per second, then conslderably more time
1s needsd to obtein an egually high reduction velue. Thease
catalysts yleld only & converslon of 0% 1n the subseguent
synthesls with water gas at the normal losd of 100 litres
of gas per litre of cataelyst per hour, in spite of the
synthesls temperaturs being Increased to 215°C. The
methene formetlon then amounts to 7% = 8%. Only 59% of
hydrocarbons bolllng above 320°C. are conbained in the
liguid synthetle products.

EXAVPLE 2

An 1ron catalyst produced and pretreated ac-
ording to Exsmpls 1, whilch had received a scmewhat higher
impragnation with alksline sillcate (4.5 KBO: 10.5 3102 for
100 Fe), was loaded In the goynthesls operatlion wlth 300 litres.
water gas per litre of catalyst per hour. Thils load was
approximately three times ms hlgh as the usuml normal load.
| At o synthesls tempersturs of 226°C. and a
syntheals preassure of 10 kg/bme the (CO ¥-H2) converslon
gmounted to 65%. 60% of the synthebtlc products boiled
above 520°C. (paraffin yleld). The methane formation
wes approxlmately 7%.

If an iron catelyst of the some compositlon ls
reduced under the present usual condltions, that la to
say, wlth a gas veloclty of approximately 50-40 cm. per

gecond (measured linearly), the reactlon temperaturs has
to be increased to 238°C. in order to cbbtain the seme
convarsion, Under such condltlons the methane forme-
tion emounts to 10% ~ 1l%. The yleld in high molecular
hydrocarbons was reduced to approxlmately 56% of the

1ilguld synthetlo produocts.
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The embodiments of the invention in which

an exclusive property or privilege 1s claimed are

defined as follows:

R A process for the pre-treatment of lron-

containing catalysts with gases containing at least

one of hydrogen and carkon monoxlde, sald cabalyst

pre~treatment belng carrisd out with catalyst layers

of a thickness of at least approximately 100 centl-

meters and at high gas

2a A process as

volocitles of approximately

50 to 500 centimeters per second.

defined in clalm 1, wherein

* the thickness of the catalyst layers lles in the

range of 80 to 40O centimeters and the gas velocltles

are in the range 100 to 200 centimeters per second.

3 A process as
ag X»0.

he A process as

B A process as

|‘:vﬁherein the sald gases

6. - A process as

said gases used in tho
as possible from thelir
Ta A process as
gaid gases used in.the
ag possible from. their
8a A procesdy as

wherein the sald gases

iron ecatalysts contaln

defined in claim 1, wherein

" the iron catalysts contain 1 to 10% alkali caleulated K

defined in claim 3, wherseln the
L to 8% alkall calenlated as K,0.
defined in clalims 1, 2 or 3;

usad in the pre-treatment are

‘ freed as far as possible from thelr water content.

defined In claim 1, wherein the
pre-treatment are freed as far
water content.

defined in cleim 3, wherein the”
pre-~treatment are freed as far
water content,

defined in claims 1, 6 or 7,

used in the pre-treatment are

previcusly freed as far as posasible from thelyr carbon

dioxide contente




