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COMPLETE SPECIFICATION
Process for the Hydrogenation of Carbon Monoxide _ o
rapid discharge of the resction products andy |
imorenvar, 4o contribute (o the high'gas velo- ’
city mentioncd: tnder heading 2 above). 7
The three factors mentioned bove result 50
i the fact thut & considerabla dropr of pres--

We, RUHRCHEMIE ARTIENGESELLSCHATT
atdl LURGT (GESELLSCHAFT FUER TWARRME=
TECHNIK M.B.EL, of Oberhansen-Folten, Gec-
many and Frankfurt, Germany respectively,
both German Companies, do hereby declurs

the invention, for which we pray that & parent
mey be granted o US and the method by
which it is to be performed, to be particularly
describred in and by the following statement —

The invention refatcs 10 a Drocess for the
hydrogedation of carbon monoxide.

The latest technical devclopment of the
Fischer-Tropsch synthesis with fized-bed cata-
lyst bas shown that the following three condi-
fions, among others, must be complied. with
in order to obtuin tion which 1s satisface
tory both technically andl econepically:—

1. Tayer depths of catalyst of more than 5
metres and preferably of more {han 10 metres,
for example, 12 mcires in nrder to increase
the capacity of the individual reactor unit by
increasing its length without increasing the
cross section to & point ar which hindrance tw
conveyance OCCUrs).

7. Use of high sbsolnte gay velocities  (to
obtain kigh thronghputs as well as 1o ensure
4 sufficient transfer of heat to the walls of the
tubes coniaining the catalyst).

The high absolute gas velocities are comt-
pected with or related to the iayer depths. T
the case of catalyst layers of abont 5 meirs
depth, ‘gas velocitics of 60—80 onu/second,
basced on norat conditions are used: With
cotatyst beds having 2 layer depthy of 12 meires,

velacities of more than 1.3 metres/second,
preferably of 1.6—1.3 metres Jsecond are used.
When operation s effected with' recycling of
the synthesis gascs with the reaction gas being
recurned ar g recycle ratio of af least 1 2.3, the
COLTEs] ine velocities sre abont 2.4 metres/
second: and about 6 metres,second, rdspec-
tively. ' :
3. Recycling of the resction gas with a
recycle xatio of at least 1:2 (i order to effect

stre which: may, for ezample, amou: 10 Tl
atmepheres, occurs in catalyst beds of “this"

lind. Undcr these condittons, the synthesis 15 55

extramely sensitive to the eccurremce OT pre=

sence of catalyse dust. This dust may ACGUTHE .

late #n the catalysy bod et k
and increase the pressure
which: renders sadsfactor?
synthesis Do longer possible. Moreover, i
reactors consisting of tube bundles made upr
of u great number of fickividmal ‘catalyst tithes,,

drop to @ degree

operaic of the -
60

cal spots:or Zones :

it My canse pressure drops which vary greatly -

in the titbes thereby preventing « uniformy reac-
tion throughout the cubes. ~ o :

tive Tischer-Tropsch catalysts by any-mmove
ment or by any iransport of the
catalyst. It Ims been proposed, therefore, 10,

soreen the catalyst mass once again Or'4o. sub- .
ject it to wind-sifting immediately before it .

iz charped into the
reactor. Apart from
difficnlties enrajled by such g measure, paril-
culacly if it involves the preatment of g rediiced
catelyst in fiie absence of wir or oxygen; this
weasire s ot decisively effective Decatsel thic
catalyst, which has been freed. from -dust
upstream of the reactor, will - agndn . yield
abraded particles and dust duribg the stop of
‘charging ir info-the Teactor. S
"I tme new been fonnd, according to ihe
invention, that high-load synthesis of the Find.
refemved to can be operd L
manncr withonr hindrance by dust or forma-
tion of dust if the cdialyst -particles, prior 10

tubular system’ of

R R
Dust is easily formed firom the very sensf ¢

gramilated -

the: considerable te:vchmcal ; )
ke

80

opersted in a sufisfactory . 4 5 _

being charged into the reactor and either befors

or aftor reduction, are made abrasiod-resistamt

70

by impregnating them with hydrocarhons T

which are solid at réom or normal temperature

ag wniform a reaction as possible throughomt as, for example, solid paraffing. from the
+the whole length of the hed and to obtain a

[Price 3. 6d.1
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Fischer-Tropsch synthesis,

o0 -
the catalyst being

T
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' fmprepnored with from 5% o 60% of the

10
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20

T - may be «

- catalysts which have

Tiydrocarbens such that no substantial agglo-
meration
preferzed. catalyst is #n fron catalyst.

T it iz true that Fischer=Tropsch talysts

. have already been impregnated: with solid or -
" liquid hydrocarbons,

These fneagures were
{mken with the object of suppressithy the initial

- formetion of methane, arid not only were no
favourable observations made with regard 1o -
- fmprovement: in the passage of the gas, but, on-
©* the cantrary, at aggravation of the difficulties.

.of charging the catalyst apd _a - non-mmiform

arrangement of the catalyst in the catalyst space’
were observed due to sggiomeration of imdivi- -

dusl catalyst particles. (See Kainer, “Die
Koblenwasserstoffsyiithesé | -mch - Fischer
“Tropsch ”, 1950, page $8—89). Furthermdte,
manner have not been charged to reactors with
catalyst layer depths of more than-3 mogtes,
Tr-was not to be foreseen, therefore, that the
ditfoultics meationed. above o the ligh-load

: 2'5. synthesis with catalyst layer deprhs of at ledst

5-ritetres conid be overcome by

& pTOCEsS
according to the inventlon™ - . T

" The imprepmation of -the- catelyst particles
ected in 2 manner koevwn per se. Tt

35 possible, for cxample; to apply- & solution of
" solid hydrocarbons dn lower  boiling- liguid
hydrocarbons and to evaporate thie solvent aiter
she impregnation, ¢r v improghate the-catalys:
“yrass with the solid hydrocarbens jn & molted
state and to remove the exedss of the impreg-

5 . pating agent whilst sdll ot To afy case, the.

- impregnation st be cffectd . in* such 2

nignner that no sibstanrial- excess-'ol the
- jmpregnating agent Teinains on the surface of
" the individual “particles- so that dgglomerition
'_d{kﬁ ,not_occur‘ e o= e e e . - .- P

- icatalyst moiss can also be impregnated and:is

55

S } A process for the hydrogetiation: of carbén.”

. thereby made insessitive fo thc wr, which Tt

_considerably facilitates- the: téansport and the
. chiarging of the teduced catalyst mdsy inoca

‘sized particles’ prior-to the-impregnatior, The
is<dependent upon the porosity-of-the particu-
“lar catalyst; ‘very porous cafalysts need more

impregpating agent than: very densc catalysts..

L XWIIAT WE CLAIM IS ™

of the catilyst patticles occurs, The :
the catilyst particles with normally selid hydro
_carbong in a liquid phase, the catalyst belng -
mpreghated with an amount-of the hydrogat-. -

-exaploying the: impregmaied ocatelysi In - rthe
_sufficient “to_ensure. adequaie transfer of the

‘heat of Teaction

been impregnated in this

" An additional and " particular “adventdge of
" the process Tesides i the facr that'a Toduced

‘effected with the normally solid hydrbcatbons .

. K is itportant that the’ granilar  catalyst
. S *_rigss Be complerely frecd-from diust cr-mmder .
_— .
" quantity of impregnating agent to be dppliéd

“preceding cliims, n whictr: fhe  Catalyse + .

‘at least 1.3 mietres/second (meAshréd- nhder

monoxide in -t_he- THEsEnce of & Med—bed, pa;- :
ticulate catalyst, which comprises removing: "o
dust from: the cafalyst pasticles, impregnatng

bons; constityiting frora 5% to 60:% by weight'
of the catalyst, such that oo substantial agglo-
meration of individual caralyst pariidles ocours,.

hydrogenation jo g layer of a"deprh of up least. © -
5. metres, anxh using gas welocities which arg.-.e.

2. & process'according o Clifg 1, mwhmh b
gas velocities of more than. 60. cm./second™ -

"{measured under normal. conditiongy are-fwed.

-3, A "process actording 1o Claim 1o Clah  °
2, i which the catalyst is Teduced-or activated * 72
piter the imprepmation, ~* . o el od
" 4, A process for the hydrogenation: of carbomy
monoxide with the. ust of a fixed-hed atd~
lyst in a layer depth of more than 3 metres
and with removal of - the heat 'of ‘reaghon
through: the walls of the synfliesis. reactor and
at o' gas velocity of ‘mete than: 60 . /second
meastred under-normal condifons; nrwhichk . 7
dnst iz scparated from the catalyst'mass, hefore - -
ot after reduction, the dust-fres caralyst mass .8
being then impregrated with fiofmally:=solid -
hydrocarbons in 2 liquid phae, fhe impregod- «~
fion being sicch that oo substantial agpiomena- -
fion of mdividual catalyst penticles copurs ;-
whilst the amounr 6f hydrocarbons on the cafu--
Lyst is within fhe range 5—60% Dby weight.” = 7.

3, A procesg according to uny oner of e T
pieceding clairs, i whicl the catlyst ds.d .-
- 6; A process according Tt any one of. fie 5
preveding claims, in which the normally golid -
fiydracarbong are hydrocafbors  obtaitied by .
the Fischer-Tropsch synehiesis; "~ 50 0000 4
- 7. & process according 4 sny oné- of the -
preceding clatms, in which the itnprepnation is. -10(

in solution i 4 Yiquid hydrocarbori. -~ -
" 8, Aprocess according fo-any oner pf

employad e loyer of more fhans 10 mefres
- 9; A process gecording 16 ariy one of the. -,
preceding claims, in-Which thel gas velocity.ds: =

normal conditions). -- - - 5
1 EDWARD EVANS & 00y
“§3.64, Chancéry Lane, Lohdon, W.C.2,:
: - Agents for the Applicants.- - -
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