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The present invention relates to an improved
hydrocarbon synthesis ]
ticularly concerned with g hydrocarbon synthe-
5is reaction wherein operating conditions are con-
trolled in a manner to secure a g00d yield of the
desired products with g minimum deterioration
of the catalyst. In accordance with the present
invention, the reaction gases are withdrawn
from the reaction zoné and cooled to condense
out water and condensable hydrocarbons, The
condensed products are removed from the uncon-
densed gases which uncondensed gases are treated
0 remove undesirable oxygenated compounds.
‘These gases relatively free of oxygenated com-
pounds are returned to the reaction zone, .

15 is well known in the art to conduct various
hwydrocarbon synthesis resctions by contacting
-hydrogen and oxides of carbon with various cata-
lysts under specific temperafiire and pressure
conditions. The catalysts employed are usually
selected from the iron group metals as for ex-
ample, iron, cobali and nickel. These catalysts
are employed either- slone or on suitable car-
riers such kieselguhr, diatomasceous earth, pum-
ice, silica and alumina.” Thege catalysis are also
employed in admixture with promoters such as

- oxides of chromium, zine,
end {he rare earth metals,

The temperatures employed vary widely as for,
example in the range from about 300° ¥. to 800°

"F. The temperatures however are generally in
~the range from about 350° F'. to 700° F. ‘The par-
.ticular temperature employed will depend upon,
‘among other factors, the type of non-gaseous
Bydrocarbon product desired, the character and
the activity of the particular catalyst utilized and
Upon the throughput and composition of the feed
gases introduced into the reaction zone as well
83 upon the reaction pressure. For instance,
when utilizing
ing carbon monoxide and hydrogen in the ratio
of one mol of carbon monoxide per two mols of
hydrogen at pressures in the range from atmos-
mhére to 100 Ibs./sq. inch and in the presence of
a fresh cobalt catalyst, the reaction tempera-
ture is generally in the range from about 340° F.
to 500° F. On the other hand, if similar feed
gases are utilized and the pressure is about 300
Ibs./sq. Inch and if an iron catalyst is employed,
the temperature is generally in the range from
about 500° F. to 750° F. _

‘The pressures likewise vary widely and depend
upon the above enumerated operating conditions.,
In general the pressures are in the range from
about atmospheric pressure to 300 Ibs./sq. inch
and highey.

aluminum, magnesium

& mixture of feed gases compris-
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process. It is more par-
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it is the usual practice to
operations. By this is
meant, no recycling of the reactant gases is car-
ried out. On. the other hand, it is desirable in
many respects to recycle at least g portion of
the reactant gases removed from the reaction
Zone. This is generally accomplished by cooling
the reactant gaseg removed overhead from the
reaction zone.in g cooling zone in order to con-
dense water and condensable hydrocarbons. The
uncondensed gases or at least a portion of these
gases are recycled to the reaction zone. By op-
erating in this manner it is possible to operate
at a higher guperficial velocity in the reaction
zohe as compared to a once through operation.

However, I have discovered that the catalysts
life in the resction zone is adversely affected by
the various oxygenated products produced in the
reaction zone and removed overhead with the
reactant gases. I have discovered that if these
oxygenated compounds are removed from the re~
actant gases before the reactant gases are re-
cycled %o the reaction zone unexpected desirable
resulés are secured. In accordance with my in-
vention, I propose to cool the reactant gases
which are removed overhead from the reaction

In these operations,
utilize once through

- Zone in a manner to condense water and con-
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densable hydrocarbons. The uncondensed gases
or at least a portion of the uncondensed gases
in accordance with my process are treated in a
treating zone to remove undesirable oxygenated
compounds.. In accordance with my invention,
I propose to remove from the recycle gases spe-
cifically oxygenated compounds formed in the
synthesis reaction which comprise for example,
methyl alcohol, ethyl alcohol and higher alco-
hols, ketones and various ethers as for example
methyl ethy] ketone, acetone, dimethyl ether and
raldehydes, such as acetaldehyde.

The process of my invention may be more
readily understood by referring to the attached
drawing iliustrating one modification of the
same. Peed gases comprising oxides of carbon
and hydrogen are introduced into reaction zone
| by means of feed line 2. The quantity of feed
gases introduced into the reaction zone is con-
trolled by means of control vaive 3. Temperature
and pressure conditions in reaction zone | are
maintained to secure the desired products. For
purposes of illustration it is assumied reaction
Zone { comprises an iron catalyst. The tempera-
ture in the reaction zone is in the range from
about 150° F. to 550° F. and the pressure main-
tained is in the range from about 200 p.s.i.g. to
750 p.5. 4. g. After a sufficient time of contact, the
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regction gases are rermoved overhead from the
reaction zone { by means of line 4 passed through
egoling zome § and introduced into seperation
sone 8. For the purpose of illustration cooling
zone 5 is maintained at & temperature to cool
the reactant gases to a temperature in the range
from sbout 70° F. to 150° F. In separation zone
§, the condensed water and condensed hydrocar-
pons are removed by means of line 7 controlled
by means of valve 8. This stream is handled in
eny manner to secure the separation of the con-
densed water from the hydrocarbons and to se-
cure any desired cut of hydrocarbons. The un-
condensed gases are removed overhead from sepa-
ration zone 6 by means of line 8 and handled as
hereinafter described.

A portion of the gases may be withdrawn
through control valve {0 and removed from the
system by means of line {{. The amount of gases
withdrawn from the system by means of line tt
is preferably controlled by & pressure control sys-
tem tied in with the pressure of reaction zone I.
Any suitable means may be used which is illus-
trated by means of broken line 2.

In accordance with my invention, I withdraw
uncondensed reactant gases through line 13,
through control valve means {4 and introduce
these gases into the bottom of an absorption zone
§8. These gases may be compressed to any de-
sired pressure by means of compressor means 16.

These gases flow upwardly through absorption
zone 15 and contact down flowing absorption
means which is introduced into absorption zone
15 by means of line {1. The absorption medium
may be any medium which will remove OXy-
genated compounds from the reactant gases. For
the purpose of illustration, it is assumed that the
absorption medium comprises polyethylene gly-
col. The reactant gases substantially free of
oxygenated compounds are removed overhead
from absorption zone 15 by means of line 18 and
introduced as a recycle stream into reaction
zone f.

The absorption medium is withdrawn from the
pottom of absorption zone 5 by means of line 18
and passed into recovery zone 20. Temperature
and pressure conditions are maintained in re-
covery zone 20 so as to remove overhead by means
of line 21 the oxygenated compounds. These
compounds are condensed in condensing zone 22
and withdrawn from the system as a final product
by means of line 28. These compounds are
handled in s manner to segregate any desired cut
or fraction. The absorption medium is with-
drawn from the bottom of recovery zone 20 by
means of line 24 passed through cooling zone 25
and re-introduced by means of pump 26 and line
17 into the top of absorption zone i5. The de-
sired temperature in recovery zone 20 is main-
tained by means of heating means 21.

The process of my invention may be varled
widely. The invention generally comprises re-
moving reactant gases from the reaction zone,
treating these reactant gases in a manner to re-
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move oxygenated products and then recycling said
gases relatively free of oxygenated products to
the reaction zone.

The catalysts employed in the reaction zone
may be any suitable catalyst as for example, iron,
cobalt or nickel supported on any suitable carrier
and containing any desirable promoter and the
like, ‘The operation may either be a fixed bed or
a fluid type operation wherein the catalyst is
maintained in the fluld state. Temperatures and
pressure as well as feed rates may be adjusted to
secure the desired products. The amount of
gases recycled to the reaction zone inay be ad-
justed over a wide range.

Although an absorption zone utilizing poly-
ethylene glyeol is shown tor the removal of the
oxygenated compounds from the recycle gas, it
is to be understood other absorption medium as
for example water, water methanol mixtures,
ethylene chlorchydrin may be employed.

Other means likewise may be used for the re-
moval of the oxygenated compounds from the re-
cycle gas other than an absorption system. For
example, solid absorbents silica gel or similar dry-
ing agents may be employed.

The process of the present invention is not to
be limited by any theory as to mode of operation
but only in and by the following claims in which
it is desired to claim all novelty insofar as the
prior art permits. i

I claim:

1. Improved process for the production of hy-
drocarbons containing more than one carbon
atom in the molecule from gases comprising 0Ox-
ides of carbon and hydrogen which comprises con-
tacting said feed gases in a reaction zone with
an iron catalyst under temperature and pressure
conditions to secure hydrocarbons containing
more than one carbon atom in the molecule, re-
moving overhead reactant gases and cooling the
same to condense water and condensable hydro-
carbons, separating uncondensed gases from the
condensate, and treating at least a portion of sald
uncondensed gases with a solvent adapted to re-
move substantially all of the oxygenated hydro-
carbons which are formed in said reaction zone
from said gases, and recycling said solvent treat-
ed gases free of oxygenated compounds to sald
reaction zone.

2. Process in accordance with claim 1 in which
said reactant gases are solvent treated with poly-
ethylene glyeol in an absorption zone.

JACK C. DART.
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