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COMPLETE SPECIFICATION.
Process for Producing Cafalysis for Benzine Synthesis.

{A communication from abroad from
RUHKCHEMIE ARTIENGESELLSCHAFT, of
Oberhausen-Holten, Germzny, & body

mixtures of carbon monoxide and hydro-
[Rabenioast

Hrae s B

gen, by precipitation in the presence of a
carrier material, which catalysts, on
being regencrated are subjected to the

the carrier masses into the conversion

corporate organized and existing under action of an acid reagent, the carrier 55
5 the Laws of the German Btate.) material, selected from those hereinafter
T, ‘WiiriaM Epwasp Evans, of 40—43, defined is heated to incandescence, that is
Chancery Lane, London, W.C.2, of British %o say, to a temperature of over 1,000° C,,
Naticnalibty, do hereby declare the pature to reduce the solubility of or to render
of this invention and in what manner the insoluble those constitueots that are 60
10 same is to be performed, to be parficu- soluble in the acidic and alkaline reagents
larly deseribed snd ascertained in and by employed in the preparation or regenera-
the following statement ;— tion of the catalyst.
In large scale benzine synthesis from The ecarrier wmaterials that may be
carbon monoxide and hydrogen the eata- treated according to the process of the 65
15 lysts particularly employed are metals of invention are kiegelpuhr, powdered
the iron group (irom, cobalt, mickel) whose asbestos, chromiwm oxide, and steatife.
active comstituents have been precipitated The term * carrier material * is thus
on to kieselguhr. Certain diffienlties are hereinafter employed as designating only
involved in the production of such cata- this range of materials. 70
20 lysts, as the kieselguhr vsed as ecarrier The process may be modified as found
. mass gives off when brought into contact desirable in thab the carrier material is
with acidic and alkaline reagents solubls firsh heated to incandescence and then
constituents which have an cxtremely ireated with acid, for cxample, hydro-
prejudicial action on the catalytic sub- chloric acid, to dissolve out any remain- 75
25 stance. ing constituents which are soluble in
Thus, for example, when kieselguhr is acids,
added to the alkaline precipitating solu- In order to obtain a very fine distri-
tion for the metal catalysts a part of the bution of the carrier materials, they may
silicic acid of the kieselguhr dissolves in  be mixed with finely divided organic sub- 80
30 the form of alkali silieate, and is con- sfances such as wood-pulp, celiulose and
verted with the heavy-metal salts into the like, and then the organic substances
insoluble heavy-metal silicates which can- can be burned out in order at the same
not be reduced to metal, and which fime to obtain fine distribution and econ-
preindicially affect the activity of the version to the insoluble condition. 85
35 catalyst. - Further, the carrier materials produced
Further, such caialysts, when spent, as hereinbefore set forth by heat treat.
are treated by means of acids. There is ment are generally not completely in-
then a danger that substances will at the soluble in velation to alkaline solutions,
game time be dissolved that are capable sud the alkaline compounds produced are 90
40 of exerting in some measure a very likewise converted with the metal cafa-
injurious action on the activity of the Iysts to produce heavy.metal compounds
newly produced catalysts, which are inscluble and cannot be reduced
Care has thus to be taken that both to metal, and which may considerably
during the first production of the catalysts affect the activity of the catalyst and even 95
45 =as well as during the treatment of spemt lead to the formation of a completely
contact or catalyic masses no injurious inactive material.
ecnstituents are dissolved. . It is therefore advisable even when
According to the invention, i the pro- wusing such carrier materials for the pur-
duction of catalysts of the iron group, pose of avoiding the damage to the cata- 100
B0 suitable for the catalytic comversion of lysts which has been referred to, to place
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vessel only when the precipitation of the
catalytically active metals is almost
ended, so that the precipitating solution
has no Jonger a sirongly alkaline reaction.
5 Thus, when working with alkaline solu-
-+ fGions, for example, in the use of
.- -kieselguhr or powdered ashestos, the
possible damage to the catalyst may be
prevented, by reducing the period of
10 confact with the alkaline precipitating
solutiop. as much as possible and by firsh
introducing the silicate-containing ecarrier
material into the alkaline solution when
the- precipitation of the catalytic metals is
15 wholly or almost complsted and the

‘ solution is no longer strongly alkaline,
- In the same way as it is necessary to

prevent any of the constituents of the .

carrier mase from dissolving on the pre-
20 cipitation of the catalytically active sub-
stances, care must be taken that during
~- the regeneration of the catalysts which
have . become ipactive mo foreigm sub-
stances shall enter the solation which con-

25 tains the catalytic metals. Thus there-

is. the damger that the catalyst may have
»- abgorbed substances from the vessels or
from the contact furnace, for example,
through the synthesis gas, these sub-
30 stances also becoming dissolved on the

regeneration of the spent catalyst and -

---affecting the ocatalyst on precipitation.
Furthermore in this way foreign sub-
stances. may enter into solution during

85 regeneration, as, for example, from the
material of the vessel employed for carry-

--ing out this process (either by being

© mechanically removed or chemically
dissolved) forthermore from the chemicals

40 employed  during  regeneration, for

example, from the nitrie acid employed -

--for dissolving the catalystz that have
become inactive.  Moreover, during the
regeneration of the catalysts, constituents

45 which were jnsoluble on the first produc-
tion of the catalyst may pass into solu-

- -tion from the ocarrier mass under the

" possibly sharper conditions involved in
the dissolving of the spent catalysts.

50 These moxious impurities are rendered
ineffective by cansing them to be removed

- from ‘the solution containing the catalytic
substances by a precipitation. by first add-
ing a small quantity of the alkaline pre-

65 cipitating agent. The actual metal
catalysts are then, after the removal of

.- the first precipitate, for example, by
‘filiration, precipitated by the further
addition -of the alkaline precipitating

60 solution. In this case also it'is advisable
B0 add to the precipitating mixture the

- substances o be employed as carrier
masges after the precipitation of the metal
catalysts is completely or almost com-

65 pletely finished.

_the solution

Exawere No. 1. .

A earrvier substance in a condition that
is usable according to the invention is
seoured by drying raw kieseloubr in the
atmosphere, caleining it at 600 o 700° ¢. 7@
and then raising it fo ineandescence atb
temperatures of 1,000 to 1,100° C. After
this heat treatment fhe tfotal of the
impurities soluble .in a 259 HNO,
amounts to about 19 ; without heat freat- 74
ment at the last-mentioned temperatures
the quanfity of the soluble impurities
amounts to about from § to 129,

By the intense heating of the
Ideselguhr, moreover, the solubility of 80
the ldeseiguhr in alkaline solvenis and
precipitating  agemts i copsiderably -
lowered and amounts to only about- one. .
fifth of the solubility of the untreated ~
kieselgubr. The dissolving in alkalies of 85
constituents of the heated Keselguhr can -
be further reduced by introducing the -

kisselcubr into the solution to be preeipi- .-

tated only when already the greater part
of the acotive contact substances is pre-- 90
cipitated out by the alkaline precipitas-

ing agent. The solubility of the
kieselgubr in the precipitating solution
that has a content of about 1% of sods
after the precipitating action has ceased ofF
amounts to only 0.3%, while of the non-
heated kieselguhr about 1.5% is dissolved .
by a precipifating solution of the same = -

strengtb. . -
Examreir No. 2. 100
A erude solution obtained by dissolving
& spent cobalt contact substance i dilute .
nitric acid, confained the followng in- -

purities (caleulated in perosmbages of
cobalt) -105
FeOs — - - - 2.369,
B 4
S0, . - - = 0.819 .

With this solution_the preliminary pre- .
cipitation was effected in the following 110

msanner : while heating to from 50 to . -

60° C., soda was gradually added while
was - being continuousty
stirred, until the Px value of the solution
had reached 6.3.  Filiration was then 115
effected from the precipitate obbained,

which confained the hydroxides of iron s

and aluminium as well as the separated
out silicic acid. The filtered solutiom then -
contained the following impurities (calen- 120

lated on cobalt) .
Fe 04 - = = 0.03Y%

ALQ,. - = — not demonstrable

Bi0y ~ -~ ~ -~ tracesunder(.01% .

The effectiveness of the contact sub- i25- -

stances produeced from the solutions corre- -
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sponded fo the purity of the solutions.
During a working pericd of 165 hours
there arose the following difference :

Maximum yield
of oil obtained.
Contact substance from
crude unpurified solu.
tion — - —~  — 50 cc. per cu. m,
. Synthesis gas
Contact substance from
a solution purified by
a preliminary precipi-
tation - = = 9400 per ¢u. m.
Synthesis gas

Highly refractory materials, such as
chamotte and porcelain, have before been
proposed as oasriers for compounds or
miztures of metal oxides of the iron
group with cerfain acid-forming metal
oxides, intended for use as catalysts in a
process for the manufacture of hydrogen
or hydrogen-containing gas  mixtures
fram hydrocarbons such as methane.

It has before heen proposed, in connce-
tion with carriers for catalytic material
intended more parbicularly for the con-
version of mineral oils into oils of lower
boiling point, to grind minsral bauxite,
adding water {o ib, to produce a very
stiff paste and then raising the tempera-
ture graduzlly until the whole mass is at
& red heat, that s to say, a temperature
between 900° and 1000° .

It has also been proposed, in the pre-
paration of catalysts for use in gaseous and
liguid phase chemical reactions, to employ
carrier materials consisiing of silicates
of alumina, such as aluminous fireclays,
that have been indurated by calcination
and have subsequently been treated with
mineral acids while iIn small Jump or
granular form, the porosity and perme.
ability being increased, where required,
by selecting an aluminous fireclay which
contains a proporiion of carbonaceous
coal-like matber and spitably regulating
the calcination.

Having now particularly deseribed and
ascertained the nature of my said inven-
tion and in what manner the same i
to be performed, I dedlare that what F
elaim is —

1. A process for producing catalysts of
the iron group, suitable for the catalytie
conversion of mixtures of carbon mon-
oxide and hydrogen, by precipitating the
catalytically active substances in  the
presence of a carrier material, such cata-
Iysts, on being regenerated, being sub-
jected to the action of acid reagents, in
which the carrier maiterial as hereinhsfora
defined is heated to incandescence, that
is o say, to a tempersture over 1000° (.,
to reduce the solubility of or to render
insoluble those constituents of the carrier
material that are soluble in the acidic
and alkaline reagents employed in the pre-
paration or regeneration of the catalyst.

2. A oprocess acoording to claim 1,
characterised in that the period during
which the carrier material remains in the
alkaline solution as used for the precipi-
tation of the active substance is™ main.
tained as short as possible, the carrier
material being first introduced into the
solution after the precipitation of the
catalytically active substances has ocom-
pletely or almost completely stopped.

3. A process for the regeneration of
catalysts prepared according to claim I
or claim 2, wherein the soluble consti-
tuents that have besn dissolved out from
the carrier mass by means of acid are
removed from the solution by a pre.
Liminaty precipitation before the precipi-
tation of the catalytically active sub-
stances. o

4. A process acgording to claim 1 or
claim 2, wherein the carvier material is
treated with acid after being heated to
ineandescence. . ‘

Dated this 23rd day of March, 1837.
EDWARD EVANS & CO.,
40-—13, Chancery Lane, London,
Ww.C.2,

Agents for the Applicant.
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