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Description

BACKGROUND OF THE DISCLOSURE

Field of the Invention

[0001] The invention relates to a hydrocarbon synthe-
sis process with increased catalyst life. More particular-
ly, the invention relates to a slurry catalytic hydrocarbon
synthesis process employing a supported cobalt metal
catalyst in which catalyst half life is increased by using
a syngas feed containing less than fifty parts per billion
of nitrogenous, catalyst deactivating species.

Background of the Invention

[0002] Slurry hydrocarbon synthesis (HCS) process-
es are known. In a slurry HCS process a synthesis gas
(syngas) comprising a mixture of H, and CO is bubbled
up as a third phase through a slurry in a reactor in which
the slurry liquid comprises hydrocarbon products of the
synthesis reaction and the dispersed, suspended solids
comprise a suitable Fischer-Tropsch type hydrocarbon
synthesis catalyst. Reactors which contain such a three
phase slurry are sometimes referred to as "bubble col-
umns", as is disclosed in U.S. Patent 5,348,982. Irre-
spective of whether the slurry reactor is operated as a
dispersed or slumped bed, the mixing conditions in the
slurry will typically be somewhere between the two the-
oretical conditions of plug flow and back mixed. Itis also
known that Fischer-Tropsch type catalysts useful for
forming hydrocarbons from a syngas are rapidly, but re-
versibly deactivated by certain nitrogenous species in
the syngas feed, particularly HCN and NHj. Syngas
made from hydrocarbon feedstocks which contain nitro-
gen (i.e., natural gas) or nitrogen containing compounds
(i.e., resids, coal, shale, coke, tar sands, etc.) invariably
contains HCN and NH5 which contaminate the reactive
slurry and deactivate the catalyst. Certain oxygenates
and carbonaceous compounds which are formed in the
slurry as byproducts of the HCS reaction are also be-
lieved to cause rapid deactivation. Deactivation of such
catalysts by HCN and NH; may be reversed and cata-
lytic activity restored (rejuvenated) by contacting the de-
activated catalyst with hydrogen or a hydrogen contain-
ing gas (rejuvenating gas). Deactivation of such cata-
lysts by these species is reversible and catalytic activity
is restored (the catalyst rejuvenated) by contacting the
deactivated catalyst with hydrogen either continuously
orintermittently as is disclosed, for example, in U.S. Pat-
ents 5,260,239; 5,268,344 and 5,283,216. While meth-
ods have been suggested for reducing the HCN and
NH; content of syngas down to about 0.1 ppm (100 ppb)
by catalytic hydrolysis (U.S. 4,769,224) and chemical
scrubbing (U.S. 5,068,254), it has now been found that
even as little as 100 vppb of a combined total of HCN
and NH; in the syngas will result in a catalyst half life of
only four days for the case of a supported Co metal cat-
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alyst in an HCS slurry. It has now been found that re-
ducing the level of the HCN and NH; catalyst poisons
in the syngas below 50 ppb produces increased catalyst
life and requires less catalyst rejuvenation. A method for
achieving-such low levels has also been found and is
disclosed in copending US patent application Serial
Numbers 08/512,734 (corresponding with EP patent ap-
plication 96111013.7), 08/636,425 (corresponding with
EP patent application no. 97922432.6) and 08/797,368
(corresponding with EP patent application no.
98920021.7), respectively filed on August 8, 1995, April
23, 1996 and February 7, 1997.

SUMMARY OF THE INVENTION

[0003] The presentinvention relates to a slurry hydro-
carbon synthesis (HCS) process employing a supported
cobalt metal catalyst in which the short term catalyst half
life is at least 10 days, preferably at least 30 and more
preferably at least 40 or more days. By short term half
life is meant that the catalytic activity caused by revers-
ible deactivation of the catalyst is 50% that of fresh cat-
alyst and that this loss is substantially restored (the cat-
alyst rejuvenated) by contacting the deactivated catalyst
with a rejuvenating gas comprising H,. Catalyst activity
is defined in terms of the CO conversion to hydrocar-
bons. Thus, if under a given set of HCS conditions fresh
catalyst produces a CO conversion of 80 mole %, the
catalyst half life is realized when the conversion drops
to 40%, as a result of contact with the reversibly deac-
tivating nitrogenous species in the synthesis gas (syn-
gas) feed. By reversibly deactivating nitrogenous spe-
cies is meant HCN, NH3 and mixture thereof. It is also
an embodiment of the process of the invention that the
catalyst will have a long term half life of at least 100 days
and preferably at least 200 days. It has been found that
there is also an unrejuvenable catalyst activity loss
which occurs over time, which cannot be restored by
contacting the catalyst with H,, but which can be re-
stored by regeneration. The unrejuvenable, but regen-
erable loss in catalyst activity drops continuously, so that
eventually the catalyst has a CO conversion activity at
its long term half life only half or 50% of fresh catalyst
and this long term activity loss cannot be restored (the
catalytic activity cannot be rejuvenated) by contacting
the deactivated catalyst with H, or a H, containing reju-
venating gas. Thus, by long term half life is meant the
time it takes the catalyst to have only half the activity of
fresh catalyst and that this activity loss, while reversible,
is not restored by a rejuvenation process in which the
deactivated catalyst is contacted with H, or an H, con-
taining gas. Instead, the catalyst has to be separated
from the slurry and regenerated by processes that in-
clude oxidation or burning, rereduction of the catalytic
metal(s) and, optionally, passivation in CO and/or syn-
gas. Thus, long term loss of catalyst activity in the con-
text of the invention is regenerable, but not rejuvenable
with H,. Further, regenerable activity loss is different
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from irreversible catalyst activity loss due to, for exam-
ple, sulfur poisoning, which requires catalyst replace-
ment. The relatively long short term and long term cat-
alyst life in the practice of the invention is achieved by
using a syngas feed in which the total level of the cata-
lyst deactivating nitrogenous species HCN, NH; and
mixture thereof is less than 50 vppb (volume parts per
billion), preferably less than 20 vppb, and still more pref-
erably less than 10 vppb. A slurry HCS catalyst useful
in the practice of the invention comprises a catalytically
active cobalt component dispersed and supported on a
particulate inorganic refractory oxide carrier or support,
and preferably as a thin catalytically active surface layer,
ranging in thickness from about 5-200 microns. It is also
preferred the catalyst have a productivity of at least 150
hr-1at 200°C, preferably at least 500 hr-! and more pref-
erably at least 1000 hr'. By productivity is meant the
standard volume of CO converted per volume of catalyst
per hour. In a further embodiment, the catalyst em-
ployed in the process of the invention will have a meth-
ane selectivity of less than 10 mole % and preferably
less than 5 mole %. This means that less than 10% of
the CO converted is converted to methane. In one em-
bodiment the catalyst comprises catalytically effective
amounts of Co and one or more of Re, Ru, Fe, Ni, Th,
Zr, Hf, U, Mg and La on a suitable inorganic support ma-
terial, and preferably one which comprises one or more
refractory metal oxides. Preferred supports for Co con-
taining catalysts comprise titania and titania-silica com-
posites, particularly when employing a slurry HCS proc-
ess in which higher molecular weight, primarily paraffin-
ic liquid hydrocarbon products are desired. Useful cat-
alysts and their preparation are known and illustrative,
but nonlimiting examples may be found, for example, in
U.S. Patents 4,568,663; 4,663,305; 4,542,122;
4,621,072 and 5,545,674, with those disclosed in U.S.
5,545,674 being particularly preferred.

[0004] An HCS slurry process of the invention com-
prises reacting a syngas which contains HCN, HN or
mixture thereof in the presence of a solid, particulate
HCS catalyst in a slurry which comprises the catalyst
and gas bubbles in a hydrocarbon slurry liquid, at reac-
tion conditions effective to produce hydrocarbons from
the syngas, wherein the total amount of HCN, HN3 or
mixture thereof in the syngas is less than 50 vppb, pref-
erably less than 20 vppb and more preferably less that
10 vppb to achieve a short term catalyst half life greater
than 10 days, preferably greater than 30 days and more
preferably greater than 40 days, and with a long term
catalyst half life greater than 100 and preferably greater
than 200 days. Those skilled in the art will appreciate
the unusually large difference in catalyst half life result-
ing from a relatively small difference in concentration of
the HCN and NHj; catalyst deactivating species in the
syngas feed. It was not known that the relatively small
differences and extremely low concentrations of HCN
and NH; in the syngas feed would make such a large
difference in catalyst half life. The increased catalyst half
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life reduces catalyst rejuvenation requirements and con-
comitant hydrogen consumption, while maintaining
good productivity and selectivity to liquid hydrocarbon
products. The process of the invention has been dem-
onstrated with a slurry HCS process in which the syngas
is bubbled up through a three phase HCS slurry com-
prising the particulate catalyst and gas bubbles in a hy-
drocarbon slurry liquid, and in which the catalyst com-
prised a catalytically active cobalt component dispersed
and supported on a particulate inorganic refractory ox-
ide carrier or support, as a thin catalytically active sur-
face layer which met the above requirements for pro-
ductivity and methane make. This catalyst was of the
type disclosed and claimed in the '674 patent referred
to above.

[0005] A number of methods have been found to
achieve the low concentration of the HCN to NH; in the
syngas useful in the practice of the invention. These in-
clude catalytic hydrolysis of the HCN to NH5, followed
by scrubbing with water to dissolve out the NH; and,
optionally, the use of guard beds containing one or more
solid adsorbents, preferably acidic, to adsorb any HCN
and NH; that may break through. This process is dis-
closed in copending US application Serial No.
08/797,368 referred to above. Another method compris-
es cryogenic separation of nitrogen from natural gas
used as a syngas feed, so that not enough nitrogen is
present in the natural gas to produce the catalyst deac-
tivating species in the syngas generating unit. In this
process too, solid adsorbent beds will be placed be-
tween the syngas generation and the HCS reactor(s),
in the event of a nitrogen break through upstream of the
syngas generating unit and result in increasing the con-
centration of the catalyst deactivating species in the syn-
gas. In a more specific embodiment of a slurry HCS
process, the invention comprises reacting a synthesis
gas comprising a mixture of H, and CO and containing
HCN, NH; or mixture thereof, in the presence of a hy-
drocarbon synthesis catalyst in a slurry comprising said
catalyst and gas bubbles in a hydrocarbon slurry liquid,
under reaction conditions effective to form hydrocar-
bons from said syngas, said catalyst comprising a cat-
alytically active cobalt component dispersed and sup-
ported on a particulate inorganic refractory oxide carrier
or support, as a thin catalytically active surface layer,
said catalyst having a productivity of at least 150 hr'
and less than 5 mole % methane make from said syn-
thesis gas, and wherein the amount of said HCN, NH4
or mixture thereof present in said gas is less than 50
vppb so as to achieve a short term catalyst half life of at
least 10 days. The hydrocarbon slurry liquid comprises
hydrocarbon products of the HCS reaction which are lig-
uid at the reaction conditions and a portion is continu-
ously or intermittently withdrawn from the slurry HCS re-
actor as long as the hydrocarbons are being produced.
The hydrocarbon liquid withdrawn from the reactor com-
prises Cs,, primarily paraffinic hydrocarbons and is typ-
ically upgraded into more valuable products by one or
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more conversion operations, or sold neat. As the HCS
reaction progresses, the catalyst loses activity due to
the presence of the HCN, NH; or mixture thereof in the
syngas and must be either continuously or intermittently
rejuvenated by bubbling H, or an H, containing gas up
through the slurry in which it contacts the catalyst and
at least partially, and preferably substantially complete-
ly, restores the catalytic activity, as is disclosed in the
prior art referred to above and more preferably after all
or at least a portion of the CO has been removed from
the slurry.

DETAILED DESCRIPTION

[0006] In a Fischer-Tropsch slurry HCS process, a
syngas comprising a mixture of H, and CO is bubbled
up into a reactive slurry in which it is catalytically con-
verted into hydrocarbons and preferably liquid hydrocar-
bons. The mole ratio of the hydrogen to the carbon mon-
oxide may broadly range from about 0.5 to 4, but which
is more typically within the range of from about 0.7 to
2.75 and preferably from about 0.7 to 2.5. The stoichio-
metric mole ratio for a Fischer-Tropsch HCS reaction is
2.0, but there are many reasons for using other than a
stoichiometric ratio as those skilled in the art know and
a discussion of which is beyond the scope of the present
invention. In a slurry HCS process the mole ratio of the
H, to CO is typically about 2.1/1. Slurry HCS process
conditions vary somewhat depending on the catalyst
and desired products. Typical conditions effective to
form hydrocarbons comprising mostly Cs, paraffins, and
preferably C,q, paraffins (e.g., C5.-Cyqp), in a slurry
HCS process employing a catalyst comprising a sup-
ported cobalt component include, for example, temper-
atures, pressures and hourly gas space velocities in the
range of from about 320-600°F, 80-600 psi and
100-40,000 V/hr/V, expressed as standard volumes of
the gaseous CO and H, mixture (0°C, 1 atm) per hour
per volume of catalyst, respectively. Slurry catalyst re-
juvenation conditions of temperature and pressure are
similar to those for hydrocarbon synthesis and are dis-
closed in the prior art. The syngas may be formed by
various means, including contacting a hot carbona-
ceous material such as coke or coal, with steam, or from
a feed comprising methane. A feed comprising methane
is preferred for convenience, cleanliness and because
it does not leave large quantities of ash to be handled
and disposed of. The methane containing gas feed is
obtained from natural gas or by burning coal, tar, liquid
hydrocarbons and the like and is fed into a syngas gen-
erator. The production of syngas from methane by either
partial oxidation, steam reforming or a combination
thereof is well known as is disclosed, for example, in U.
S. Patent4,888,131. In many cases it is preferred to cat-
alytically partially oxidize and steam reform the methane
in a fluid bed syngas generating unit (FBSG) as is dis-
closed, for example, in U.S. Patents 4,888,131 and
5,160,456. Irrespective of the source of the methane,
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nitrogen or nitrogen containing compounds are present
in the methane containing gas fed into the syngas gen-
erator, some of which are converted into NH; and HCN
during the syngas formation. These will deactivate a
Fischer-Tropsch HCS catalyst, particularly those com-
prising Co as the catalytic metal. As the prior art teach-
es, deactivation by these species is reversible and the
catalyst can be rejuvenated by contacting it with hydro-
gen. This restoration of the catalytic activity of a revers-
ibly deactivated catalyst is referred to as catalyst reju-
venation and is disclosed, forexample, in the 5,260,239;
5,268,344 and 5,283,216 patents referred to above. It
has also been found that both the short term and long
term catalyst half life of a Co containing slurry HCS cat-
alyst are unacceptably short unless the combined
amount of the HCN and NH4 present in the syngas being
fed into an HCS reactor is less than 50 vppb, preferably
less than 20 vppb and more preferably less than 10
vppb, so that the short term or H, rejuvenable catalyst
half life will be at least 10 days, preferably at least 30
days and more preferably at least 40 days and for the
long term catalyst half life to be at least 100 days and
preferably at least 200 days. As mentioned above, with
a Co metal containing HCS catalyst of the type disclosed
and claimed in U.S. Patent 5,545,674 in a reactive HCS
slurry, 100 vppb of a combined total of HCN and NH5
presentin the syngas results in the catalyst having a half
life of only 4 days. By half life is meant that the overall
activity of the catalyst body is reduced by 50% in 4 days.
An activity level of 50% is totally unacceptable. It means
that the productivity of the catalyst (and, concomitantly
the reactor), measured in terms of CO conversion, is on-
ly 50% of what it should be in 4 days. A productivity level
of at least 90% is desired. This means that in cyclic or
batchwise rejuvenation, the reactor is taken off-line for
one-quarter of each day to maintain the activity level at
no less than about 90%, during which time the catalyst
in the reactor is rejuvenated with hydrogen. As a prac-
tical matter, the reactor is off-line more than one-quarter
of each day, due to the time it takes to purge out the
syngas, pass in the hydrogen or hydrogen containing
catalyst rejuvenating gas and then restart the HCS re-
action. This results in a continuous average 25% loss of
hydrocarbon production from the reactor, even with re-
juvenation. Further, as the catalyst deactivates at other-
wise constant conditions, the conversion level drops re-
sulting in a decrease in liquid hydrocarbon make and a
small increase in methane make. Alternatively, conver-
sion can be held relatively constant despite the catalyst
deactivation, by increasing the reactor temperature, but
this results in a relatively large increase in methane
make and consequent decrease in liquid product make.
At a combined HCN and NH3 level of about 20 vppb in
the syngas, the catalyst half life is 20 days. This means
that about every fourth day the catalyst has to be reju-
venated, using the same amount of time and hydrogen-
ation for the rejuvenation as for the case above, yielding
an average production loss of only about 6%. At about



7 EP 0 979 258 B1 8

40-50 vppb, itis about 15%. At a combined level of about
10-12 vppb, the catalyst half life is about 40 days and
the catalyst has to be rejuvenated for one-quarter of a
day only every 8 days, yielding a productivity loss of only
about 3%. The catalyst half life is about 30 days when
the combined amounts of HCN and NH; is about 13-17
vppb. In the case of a slurry HCS process, the catalyst
in the slurry can be either continuously rejuvenated with
the reactor remaining on-line using the methods dis-
closed in U.S. Patents 5,260,239 and 5,268,344. Nev-
ertheless, the case of a catalyst half life of only 4 days
will still consume five times more hydrogen rejuvenation
gas than if the half life were 20 days, and ten times the
amount required for a 40 day half life.

[0007] While prior art methods have included catalytic
hydrolysis and chemical scrubbing for reducing the syn-
thesis gas HCN content to 0.01 vol% or 100 vppb, even
100 vppb of HCN in the syngas is an unacceptably high
level. Further, HCN removal by alkaline scrubbing and
with alkaline ferrous sulphate solutions is hampered by
the presence of other acidic materials in the syngas, par-
ticularly CO,. Washing with water which contains chem-
icals is further disadvantaged by process complexity,
costly chemical consumption, and waste disposal de-
mands. Also, while NH5 is water soluble, HCN is not sol-
uble enough in water to be able to remove it down to the
low levels of less than 50 vppb, preferably less than 20
vppb and more preferably less than 10 vppb required to
achieve reasonable levels of catalyst half life. Chemical
scrubbing processes are not selective enough to re-
move the HCN down to these levels. Some prior art cat-
alytic conversion processes have employed relatively
low activity catalysts which require excessive catalyst
volume and/or high processing temperatures. Other
processes have employed sulfided catalysts which will
leak out sulfur and irreversibly deactivate an HCS cata-
lyst downstream. Processes which rely primarily or sole-
ly on adsorption to remove the HCN and NHj require
impracticably large quantities of adsorbent to achieve
useful operating times to reduce the combined HCN and
NH3 concentration to the desired levels. The methods
disclosed in the copending patent applications referred
to above are preferred for achieving the low levels of
HCN and NH; required for acceptable catalyst half life.
[0008] Inaslurry HCS process according to the prac-
tice of the invention, liquid and gaseous hydrocarbon
products are formed by contacting a syngas comprising
a mixture of H, and CO with a Fischer-Tropsch type of
HCS catalyst, under shifting or non-shifting conditions
and preferably under non-shifting conditions in which lit-
tle or no water gas shift reaction occurs, particularly
when the catalytic metal comprises Co, Ru or mixture
thereof. Suitable Fischer-Tropsch reaction types of cat-
alyst comprise, for example, one or more Group VIlI cat-
alytic metals such as Fe, Ni, Co, Ru and Re. Particularly
preferred in the practice of the invention is a catalyst in
which the catalytic metal comprises a catalytically active
cobalt component dispersed and supported on a partic-

10

15

20

25

30

35

40

45

50

55

ulate inorganic refractory oxide carrier or support, with
the total thickness of the catalytically active layer in the
range of from about 5-200 microns. For support particles
of a diameter greater than these values, the metal will
be impregnated as a thin surface layer no thicker than
this range. For support particles smaller than the upper
limit of this range, the catalytic metal may be either uni-
formly impregnated throughout the particles or deposit-
ed as a thin(ner) surface layer. Paraffinic, Cg, hydrocar-
bon products are preferred and preferably more than
50% of the C5, hydrocarbons will be paraffins. Prefera-
bly the catalyst will have a productivity in excess of 150
hr-! at 200°C and exhibit a methane selectivity of less
than 10%. More specifically and as set forth above, the
catalyst comprises catalytically effective amounts of Co
and one or more of Re, Ru, Fe, Ni, Th, Zr, Hf, U, Mg and
La on a suitable inorganic support material, and prefer-
ably one which comprises one or more refractory metal
oxides. Preferred supports for Co containing catalysts
comprise titania and titania-silica composites, particu-
larly when employing a slurry HCS process in which
higher molecular weight, primarily Cs, paraffinic liquid
hydrocarbon products are desired. Useful catalysts and
their preparation are known and illustrative, but nonlim-
iting examples may be found, for example, in U.S. Pat-
ents 4,568,663; 4,663,305; 4,542,122; 4,621,072 and
5,545,674, with those disclosed in U.S. 5,545,674 being
particularly preferred.

[0009] The hydrocarbons produced by an HCS proc-
ess according to the invention are typically upgraded to
more valuable products, by subjecting all or a portion of
the Cs, hydrocarbons to fractionation and/or conver-
sion. By conversion is meant one or more operations in
which the molecular structure of at least a portion of the
hydrocarbon is changed and includes both noncatalytic
processing (e.g., steam cracking), and catalytic
processing (e.g., catalytic cracking) in which a fraction
is contacted with a suitable catalyst. If hydrogen is
present as a reactant, such process steps are typically
referred to as hydroconversion and include, for exam-
ple, hydroisomerization, hydrocracking, hydrodewax-
ing, hydrorefining and the more severe hydrorefining re-
ferred to as hydrotreating, all conducted at conditions
well known in the literature for hydroconversion of hy-
drocarbon feeds, including hydrocarbon feeds rich in
paraffins. lllustrative, but nonlimiting examples of more
valuable products formed by conversion include one or
more of a synthetic crude oil, liquid fuel, olefins, sol-
vents, lubricating, industrial or medicinal oil, waxy hy-
drocarbons, nitrogen and oxygen containing com-
pounds, and the like. Liquid fuel includes one or more
of motor gasoline, diesel fuel, jet fuel, and kerosene,
while lubricating oil includes, for example, automotive,
jet, turbine and metal working oils. Industrial oil includes
well drilling fluids, agricultural oils, heat transfer fluids
and the like.

[0010] It is understood that various other embodi-
ments and modifications in the practice of the invention
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will be apparent to, and can be readily made by, those
skilled in the art without departing from the scope and
spirit of the invention described above. Accordingly, it is
not intended that the scope of the claims appended
hereto be limited to the exact description set forth above,
but rather that the claims be construed as encompass-
ing all of the features of patentable novelty which reside
in the present invention, including all the features and
embodiments which would be treated as equivalents
thereof by those skilled in the art to which the invention
pertains.

Claims

1. Aslurry hydrocarbon synthesis process for making
liquid hydrocarbons from a synthesis gas mixture
comprising H, and CO which contains HCN, NH5 or
mixture thereof, said process comprising reacting
said gas in the presence of a hydrocarbon synthesis
catalyst in a slurry comprising said catalyst and gas
bubbles in a hydrocarbon slurry liquid, under reac-
tion conditions effective to form hydrocarbons from
said synthesis gas, at least a portion of which are
liquid at said reaction conditions and wherein said
slurry liquid comprises said liquid hydrocarbons,
said catalyst having a productivity of at least 150
hr-' and comprising a catalytically active cobalt
component on a particulate inorganic refractory ox-
ide carrier, and wherein the total amount of said
HCN, NH3 or mixture thereof present in said syn-
thesis gas is less than 50 vppb.

2. A process according to claim 1 wherein said hydro-
carbon liquid produced by said reaction comprises
Cs, hydrocarbons.

3. A process according to claim 2 wherein said Cs,
hydrocarbons comprise primarily paraffins.

4. A process according to claim 2 or claim 3 wherein
at least a portion of said Cg, hydrocarbons are up-
graded by one or more conversion operations to
more valuable products.

5. A process according to any one of claims 1 to 4
wherein said catalytically active cobalt component
of said catalyst is dispersed and supported on an
inorganic refractory oxide support.

6. A process according to any one of claims 1 to 5
wherein said catalytically active cobalt component
is present on said support as a layer of from 2 to
200 microns thick.

7. A process according to any one of claims 1 to 6
wherein said catalyst has a methane selectivity of
less than 5 mole %.
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8.

10.

A process according to any one of claims 1 to 7
wherein said total amount of said HCN, NH3 or mix-
ture thereof present in syngas is less than 20 vppb.

A process according to any one of claims 1 to 8
wherein said total amount of said HCN, NH3 or mix-
ture thereof present in gas is less than 10 vppb to
achieve a short term catalyst half life of at least 40
days.

A process according to any one of claims 1 to 9
wherein said catalyst has a long term half life of at
least 100 days and a short term half life of at least
30 days.

Patentanspriiche

1.

Suspensions-Kohlenwasserstoffsyntheseverfah-
ren zur Herstellung flissiger Kohlenwasserstoffe
aus einer H, und CO umfassenden Synthesegas-
mischung, die HCN, NH; oder Mischungen davon
enthalt, bei dem das Gas in Gegenwart eines Koh-
lenwasserstoffsynthesekatalysators in einer Sus-
pension, die den Katalysator und Gasblasen in ei-
ner Kohlenwasserstoffsuspensionsflissigkeit um-
fasst, unter Reaktionsbedingungen umgesetzt
wird, die geeignet sind, Kohlenwasserstoffe aus
dem Synthesegas zu bilden, von denen unter den
Reaktionsbedingungen zumindest ein Teil flissig
ist, wobei die Suspensionsfliissigkeit die fliissigen
Kohlenwasserstoffe umfasst, der Katalysator eine
Produktivitat von wenigstens 150 h-1 aufweist und
eine katalytisch aktive Kobaltkomponente auf ei-
nem teilchenférmigen, anorganischen, feuerfesten
Oxidtrager umfasst und wobei die Gesamtmenge
an HCN, NH3 und Mischungen davon, die in dem
Synthesegas vorhanden sind, geringer als 50 Vol.
ppb ist.

Verfahren nach Anspruch 1, bei dem die durch die
Reaktion hergestellte Kohlenwasserstoffflissigkeit
Cs., Kohlenwasserstoffe umfasst.

Verfahren nach Anspruch 2, bei dem die Cs, Koh-
lenwasserstoffe hauptsachlich Paraffine umfassen.

Verfahren nach Anspruch 2 oder Anspruch 3, bei
dem zumindest ein Teil der C5, Kohlenwasserstoffe
durch eine oder mehrere Umwandlungsschritte zu
wertvolleren Produkten veredelt wird.

Verfahren nach einem der Anspriiche 1 bis 4, bei
dem die katalytisch aktive Kobaltkomponente des
Katalysators auf einem anorganischen feuerfesten
Oxidtrager dispergiert und getragert ist.

Verfahren nach einem der Anspriiche 1 bis 5, bei
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dem die katalytisch aktive Kobaltkomponente auf
dem Trager als Schicht mit einer Dicke von 2 bis
200um vorliegt.

Verfahren nach einem der Anspriiche 1 bis 6, bei
dem der Katalysator eine Methanselektivitdt von
weniger als 5 Mol.% hat.

Verfahren nach einem der Anspriiche 1 bis 7, bei
dem die Gesamtmenge an HCN, NH; oder Mi-
schungen davon, die in Synthesegas vorliegen, we-
niger als 20 Vol.ppb betragt.

Verfahren nach einem der Anspriiche 1 bis 8, bei
dem die Gesamtmenge an HCN, NH; oder Mi-
schungen davon, die in dem Gas vorliegen, gerin-
ger als 10 Vol.ppb ist, um eine kurzfristige Kataly-
satorhalbwertszeit von wenigstens 40 Tagen zu er-
reichen.

Verfahren nach einem der Anspriiche 1 bis 9, bei
dem der Katalysator eine langfristige Halbwertszeit
von wenigstens 100 Tagen und eine kurzfristige
Halbwertszeit von wenigstens 30 Tagen besitzt.

Revendications

Procédé de synthese d'hydrocarbures en suspen-
sion pour la fabrication d'hydrocarbures liquides a
partir d'un mélange de gaz de synthése comprenant
du H, et du CO, qui contient du HCN, du NH3 ou un
de leurs mélanges, ledit procédé comprenant la mi-
se en réaction dudit gaz en présence d'un cataly-
seur de synthese d'hydrocarbures dans une sus-
pension comprenant ledit catalyseur et des bulles
de gaz dans un liquide hydrocarboné de suspen-
sion, dans des conditions réactionnelles efficaces
pour former des hydrocarbures a partir dudit gaz de
synthése, dont au moins une partie est liquide dans
lesdites conditions réactionnelles, et dans lequel le-
dit liquide de suspension comprend lesdits hydro-
carbures liquides, ledit catalyseur ayant une pro-
ductivité d'au moins 150 h-1 et comprenant un com-
posant de cobalt catalytiquement actif sur un véhi-
cule d'oxyde réfractaire inorganique particulaire, et
dans lequel la quantité totale desdits HCN, NH; ou
de leurs mélanges présente dans ledit gaz de syn-
thése est inférieure a 50 vppb.

Procédé selon la revendication 1, dans lequel ledit
liquide hydrocarboné produit par ladite réaction
comprend des hydrocarbures en Cs,.

Procédé selon la revendication 2, dans lequel les-
dits hydrocarbures en C5, comprennent principale-
ment des paraffines.
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Procédé selon la revendication 2 ou 3, dans lequel
au moins une partie desdits hydrocarbures en Cg,
est ennoblie par une ou plusieurs opérations de
conversion en produits plus intéressants.

Procédé selon I'une quelconque des revendications
1 a 4, dans lequel ledit composant de cobalt cata-
lytiquement actif dudit catalyseur est dispersé et
supporté sur un support d'oxyde réfractaire inorga-
nique.

Procédé selon I'une quelconque des revendications
1 a 5, dans lequel ledit composant de cobalt cata-
lytiquement actif est présent sur ledit support sous
la forme d'une couche de 2 a 200 micrométres
d'épaisseur.

Procédé selon I'une quelconque des revendications
1 a 6, dans lequel ledit catalyseur a une sélectivité
pour le méthane inférieure a 5% en mole.

Procédé selon I'une quelconque des revendications
1 a 7, dans lequel ladite quantité totale desdits
HCN, HH; ou de leurs mélanges présente dans le
gaz de synthése est inférieure a 20 vppb.

Procédé selon I'une quelconque des revendications
1 a 8, dans lequel ladite quantité totale desdits
HCN, HH; ou de leurs mélanges présente dans le
gaz est inférieure a 10 vppb pour obtenir une demi-
vie a court terme du catalyseur d'au moins 40 jours.

Procédé selon I'une quelconque des revendications
1 a9, dans lequel ledit catalyseur a une demi-vie a
long terme d'au moins 100 jours et une demi-vie a
court terme d'au moins 30 jours.



	bibliography
	description
	claims

