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COMPLETE SPECIFICATION

Improvements in-or relating to Treating Carbon Monexide and Hydrogen
Synthesis Products

We, TEXACO DEVELOPMENT CORPORATION,
a corporation organised under the laws of the
State of Delaware, United States of America,
of 185 East 42nd Street, New York 17, New

5 York, United States of America (assignees of
HowarD VINCENT HEess, GEORGE DENJAMIN
ArNorp and Marvin Louis DRABHIN), do
hereby declare the nature of this invention
and in what manner the sammc is to be per-

10 formed, to be partienlarly described and
ascertained in and by the following state-
mefrt -—

This invention relates to a method for
{reating the product obtained by the catalytic

15 conversion of carbon monoxide and hydrogen
inio synthetic fuel.

Catalytie conversion of carbon monoxide
and hydrogen into synthclic fuel by contact
with a fluidized iron catalyst at an clevated

20 temperature of 500 to 756°F. and at a pressure
of 100 to 500 pounds per square inch resulis
in the formation of a product cerpprising a gas
phase and o lquid phase, the latter consisting
of approximately ome part ofl phass and two

95 parfs water.  Oxygen-comfuining organic
compounds, such as aleohols, acids, esters,
ketones and aldehydes are distributad
throughont the two phese liquid product;
the molecular weight of the ogygen-

30 containing compots
they are primarily found in the water phase
or in the ofl phase. The oxygen-containing
organic cumpuunds ordinarily found in the
water phase comprise lower molecular weight

85 compounds, such as C, to C, aleohols, esters

confaining up to about fonr carbon atoms and
C, to Cy organic acids with fraces of the
higher molecular weight compounds. The
oxygen-confaining  organic
40 ordinerily found in the oil phase comprise

higher molecular weight compounds, such as-

C; and higher alcohnls, esters comfaining

more than three carbon atoms-and C, amd

higher arganic acids with traces of the lower

45 molecular weight compounnds. If will be

noted thut there is considerable overlapping

in the distribution of the oxygen-containing
[Price 2s. Bd.]

determines whether

compotnds-

compotnd between the oil and water phages,
This overlapping is due te the fact thut
compotnds of intermediate molecmlar 50
weights, such as C; alcohals, are found in
substantial proportion in both oil-and water
phases, .

The disposal of the water phase in large
scale commercial operstion posts a serious b5
problem since the oxygen-containing arganic
compounds cemprtise as high as 20 per cent
of the water phase and their presence
therein would seriously pellute amy stream
or iver into which the water phase is 60
dumped. The oxygen-containing organic
compounds present in both the ol and water
phases are -valuable chemicals in their own
right and are in high demand es chemicals of
commmerce. The subject invention provides 65
a method for expediting the recovery of
vaygen-containing orgahic conrpounds-from
both the oil and waler phases and for
purifying the water phase to such an exfent
that it can be poured into rivers and streams 70
without fear of polluting them.

This invention involves treatimg synthesis
produet in ile vapor. state at an elevated
temperature of at least 500°F. with a basic
compound of an afkali metal or of an alkuline 75
earth metal or with mixtures of such basic
compounds. Vapor phase basic freatment of
synthesis product hydrolyzes esters present
in the- synthesis preduct to alcohols and
acids and decarbozylates acids indtally 8O
present in the synthesis product and those
formed by ester hydrolysis to hydrocutbons
or ketumes, As a consequence of vapor phase
basic trestment of synthesis product the
oxygenates remaining therein comprisc 85
mainly alephols and & small porfion of
katomes.

“This invention discloses four medifications
of vapor phase basic treatment of synthesis
product. The first medification involves 90
sepraration of the synthesis preduct into a guy
phase and a liquid product which latter
consisting of both il and water phases is
contacted in the vapor phase with a basic
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compound at 2 temperature between 500 and
1000°F, while the gas phase is recycled in
whole or in part fo the reaction zone, The
Dage-treated Jiquid product is separated into
5a gas fraction which is advantageously
recycled ¢o the reaction zune, and agusous
gk;sase from which oxygenates are removed by,
oxy?::fat&s ere separated Ly solvent extrac-
10 tion or silica gel adsorption, The second
modification  involves separation of the
synthesis product into a gas phase, a water
phase and an oil phase which latter is then
fractionated iuto a gasoline fraction and a
I3 gas-oil fraction; the gasolinc fraction is
combinied with the water phase and the
camposite thereby formed s contacted in
the vapor phase with a basic compound at a
temperature between 500 and 7000° F.
20 Separation of oxygenates from base-treated
composite is effected by the same procedure
empf:)yed in the first modification,
The third modification is concerned only
with the production of a rejectable water
26 and involves contacting the aqueous phase
alone with a basic compound in the vapor
phase at a temperature between 500 and
1000° ¥.  This wmodification is employed
where there is no demand for the oxygenate
30 by-product of synthetic fuel production but
where there is a necessity to produce a
rejectable water: This third modification can'

be used in connection with the process

wherein the oxygenates present in the fa.so]ing,
85 and gas-oil fraction are deoxygenate during
reforming the gasoline and gus-oil fraction to
Pproduce preminm gusoline and gas ofl, '
The fowrth modification involves contact-
ing the entire synthesis product inclucin
40 ﬁg gas phase with a basic cornpound o% '
the described type in the wapor p
temperature between 500 and 1000° F. This
modification is ordimarily not * employed
because the gas phase comprises approxi~
45 mately 75 weight per cent of tha tfotal
product when a recycle ratio of about 2: 1 is
employed which necessitates a base treater
ol very large capacity,
The liquid product, consisting of ofl and
50 water phases, obtained by the catalytic
conversion of carbon-monoxide and hydrogen
into liquid hydrocarbons by contact with 3
fluidized iron catalyst at an elevated tempera-
ture of 500 to 750° F. and at a pressure of
55 100 to 500 pounds per sguare inch contains
approximately 15 to 25 per cent exygen-
containing organic compounds. The distzribu-
tion of the various types of oxygen-containing
organic compounds in this 15 to 25 per cent

60 fraction of product is best illustrated by

considexing the concentration of the oxygen-~
coniaining organie compounds in the off and
water phases obtained by separation of the
liquid product at atmaespheric conditions,

and anm pil  phase from which.

e al-a

The aqueous phase separated from the liquid 85
product at atmespheric condifions contains
appreximately 20 per cent 0Xygen-containing
organic compounds which are distributed
among the varivus oxygen-containing orgamic
compounds approximately as follows : 12-per 70
cent aleohols, 3 per cent acids, 3 per cent
esters, 1 per cent aldehydes, 1 per cent
kctones. The oil phase separated from a
typical Hquid product at atmospheric condi-
tions, contains approximately 13 per cent75
oxygen-contajning organic compounds which
are distributed among the varicus type of
organic corapounds as follows: 7 per cent
alcchols, 2 per cent acids, 2 per cent esters,

I per cent aldeliydes, and 1 per cent ketones. 80
Tt will be noted that aleohols form the major
portion of the oxygen-containing organic
compounds in both the water and oil phescs ;
acids and esters are also present in the oil and
water phases i a substantial portion, 85
whereas aldehydes and ketones constitute a
relatively small fraction of both the water
and oil phases.

Treatment of synthesis product at elevated
temperature in the vapor state with a basic 80
compound of the type previously described,
bydrolyzes esters to aléchols and acids and
decarboxylates acids initially present and
acids formed by ester hydrolysis. Water-
soluble and oil-soluble alechols and ketones 95
are substantially umaffected by traatment of
the liguid product with a basic compound
under the a?orédescribad conditions. Water-
soluble end oil-soluble aldehydes are polymer-
ized fo high molecular weight mafcrials 100
which nndergo cracking,

An outstanding feature of the subject

_nvention is that hydrolysis of water-sohzble

and ofl-soluble esters is affected in tlie vapor
state. The vapor phase hydrolysis of esters 105
at elevated temperatures over solid bagic
compounds of the type hereinbefore
described, is 2 surprising and advantageous
result of the process of the subject invention,
Another oufstanding advantage of the 110
subject invention resides in the fact that the

- water phasa, after removal of aqueous

ezeetropes of the low molecular weight
aleohols, ketones and hydrocarbons there-
from, is practically free from avids and other 115
oxygen-containing organic compounds. Con-
sequently, disposal of the water phase docs
not present a problem since it may be
empiied inte a river or a stream withont fear
of causing pollution,

"'A third advantage of the subject invention
tesults from the fact that a high recovery of
oxygen-containing orgamic compounds in
the form of alechols and ketones is reulized,

Alkali meial hydroxides, alkali metal 125 -
oxides, alkali metal salts, alkaline earih
metal hydroxides, alkaline earth muetal
oxides and alkaline earth metal salts are

120
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included asmong ihe basic compounds which
can be employed to effect vapor phase base-
treatment of ihe liquid product obiained by
the conversion of carbon monoxide and
5 hydrogen into synthetic fuel, The alkali
metals are the monovalent elements of the
first group of the periodic system, lithinm,
sodivmn, potassiom, rubidiin and csioum
the alkaline earth metals are divaient elements
10 of the second group of the periedic system,
beryllium, magnesinm, tum, strontinm
andbarinm. Both alkali metal compoundsand
alkaline earth metal componnds effect vapor
. phuse hydrolysis of ofl-soluble and waier-
15 soluble esters to alcohols and acids. Basic
allkali metal compouads and basic mixtures of
alkaline earth and alkali metal compounds
decarboxylate cil-soluble and water-soiuble
oecids mainly to hydrocarbons ; on the other
20 hand, basic alkaline earth metal compounds
decarboxylate acids mainly o ketones,

While both basic alkali metal compounds
and basic slkaline earth metel compounds
effect decarboxylation of acids and hydrolysis

25 of esters in the lignid product & high
degree of the clarification of the water phase
of the lignid product, the alkali metal group
or mixtures containing alkali metal p of
compounds are preferred because they are

30 more efficient. A guicker and more complete
treatment of the Hquid produect can he
effected with basic alkali metal compounds
than with basic alkaline earth metal com-
pounds. AS a consequence, a larger quantity

85 of liguid product can be treated in a unit of
time with alkeli metal compounds than with
alkaline earth meial compounds. Sodium
carbopate, sodinm phosphate, potassiom
carbonate, potassium phosphate, petassium

40 berate, sedium hydroxide and potassium
hydroxide are examples of bagic alkali metfal
compounds which can he employed in the
process of this invention. Sodiem carbenatc
and sodium phosphate are particularly

45 preferred compounds for nse in the method of
this invention, ot only are these compounds
particularly active in effecting hydrolysis of
estets and decarboxylation of acids, but they
are also Inexpensive chemicels, Calcium

50 oxide, calcinm carbonate, barium oxide,
barium carhonate are examples of basic
alkaline earth mefel compounds used in this
invention; calcium oxide and calcium
carhartate are preferred hasic alkaline earth

55 metal compounnds.

Contacting of the lignid product with &
basic material is effected at a temperature
between 500 and I000°F.; it has been
found that temmperatures between 700 and

60 950° F. are preferred. It is advisable to
employ temperatures in the upper part of

this range, that is, temperatures of 800 to.

1000° ¥, with alkaline earth metal com-
pounds, whereas temperatures between 700

and 900° F. are advantageous with an alkali 63
metal compound.

Pressures ranging from atmospheric to
about 500 pounds per square inch may be
cmployed for the basic treatment of the
liquid product of H,CO conversien to 70
synthetic fuel. Atmospheric pressure is
ordinarily employed.

Synthesls product is contacted with a basic
compound at a space velocity between about
1 and 10 volumes of lignid synthesis product 75
per volume of solid baste material per hour.
Space velocities between about 2 and § are
preferred.  As a general proposttion, higher
space velocities may be employed with alicali
metal compounds than with alkaline carih 80
metal compounds.

1t is possible to effect the vapor phase con-
tacting of the product of H,-CO conversion in
accordance with any of the usnal techniques
for catalytie wapor phass contacting, 85
Accordingly, the product in the vapor phase
can be passed through a fixed bed of solid
basic material maintained at a temperatore
between 500 and 1000° F. or the product in
the vapor phese can be contacted with a 40
finidized bed of basic material particles, The
vaporized product can also be contacted with
a moving bed of basic particles or with a
stirred bed of basic particles.

In further desctiption of the invention, 95
the modification Imvelving comfact of the
entire lquid product comprising water and
oil phases with 4 hagic compound in the vapor
phase at a-temperature between 500 and
1000° F. will be employed to Hlustrate the 100
invention. Accordingly, treatment of syn--
thesis product after base treatment will be
illustrated by the procedure employed to
treat the base-treated totul liquid prodnct.

After the entire Hquid product is contacted 105
with & basic compound, it is cooled and
separated into & gaseous fraction, a water
phasa and an ofl phase. This separation may
be effected at atmospheric conditions, but it
is advantageous to effect the sepuration at a 110
temperature between 200 and 400° ¥, and at
& pressure between 150 and 300 pounds per
square inch. Separation of the bage-treated
product into a gaseons fracHon, a water
phase and an ofl phase at the aforementioned 115
eleyated {emperatures and pressures effects
displacement of nom-acidic normally water-
saluble oxygenmates from the water phase to
the oil phase, Since the oxygenates are
mainly alcobols in ihe base-treated product, 120
separation at elevated temperaturs and
pressure  displages. normally water-soluble
alcohols and ketones from the water phase to
the oil phase thereby decreasing the amount
of aqueous azeotropes of aleohols and ketones 125
to be separated from the water phase by
fractiomation or flashing prior to its disposal.

After aloohols “and ketones have been
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separated from the water-phase in the form.
ol aqueous azeotropes, the water phase
contains less than 0.2 per .cent oxygen-
containing organic compeunds and may be
5 intreduced into a river-or-stesam for dispasal
withont fear of poliuting them. The gaseous
fraction- which comprises mainly gaseous
bydrocarbons, snch as -sthams, ethylene,
propane, etc., and which is of zelatively small
10 volume, only comprising up to 4:0 weight per
-cent -of base-treated Hquid -product, is
advantageonsly recycled -fo thereaction:wone
wherein hydrogen and carbon monoxide are
converted into synthefic fuel, The oil phase
15 separated. from the hase<reated liguid

educt is advaptugcously separated by .

cnal distillation into a gasdline fraction
and a gas-oil fraction. Division into gaseline
and gas oil fractiens is ordinarily made at a
20 temperature between 350 and  400°°F.
Alcohols and ketones ave reaflily separated
from the gasoline fraction by solvent extrac-
tion with a solveat, such as, ethyleme glycol,
diethylene glycol, propylene ghycol, aqueons
25 acetone or methanel, furforal, ete.  Selvent
extrackion does not work toe well for separa-
ticn of oxygen-containing erganic compaunds
from the gas oil fraction becauwse of the
similar-solubility chaxecteristics of the hydro-
30 carbons and high melecular weight alcohols
and ketones, Consequently, silica gel adso
tion is ordinarily employed to separate high
boiling aleohols and ketones from the gas cil
fraction. Alcohols.can alsa be removed from.
85 the gas eil fraction by the boricacid esterifica-
tion technoigue.

The effect of cortacting the liquid preduct
in the vaporstate-with a basie material of the
described type is iltustreted Dy the substantiat

4§ increase in alechol contant and suthstantial
decrease in acid and ester content of Both
the ol and water phases after treatment with
soditm carbepmate at a temperafure of
approximately 900° T, The oil phase, after

45 separutivn frem the liguidl product at
atmospheric conditions; had an  alcohel
content-of 8 volnme per-cent, an-acid-content
of 8 valwme per cent and en esker content of
3 volume per cent, whereas the water phase

5f separated:-frem: the lignid preduct at atme--
spherie conditions, had ap alsobol.content:of
‘12 volume per cent, and =zcid content of

8 volime per cemt and an ester content .of

3 volume per cent,  After é;he--tot&l -llllquid
55 product comprising. -oil and water phases.
' %s cantae’seg with a fixed hed of sodium
carbonate-at a temperature of about 900° E.,

a space velocity of % volumes of liquid produnct
per-vohume of solid basic-compeund per hour

60 and-after separation of the base-treated Hquid-
-produet into oil and water phases at atmo-.
spheric conditicns, the oil phass had an-
alcchiol confent of 18 velame per -cent, an
acid-content of Jess thand{il voliuneper-cent,

and -an.ester content of 0.1 volume per cent, 55
after the aforementioned treatment, the
water phase had an alcohol content of 13
volume per cent, an.acid content of less than
0.1 volume per cant, and an ester comient of
loss :tham 0.1 volume per cent, The decrease 70
in the.acid and ester contents.of both oif and
water phases.and the -increass in the alechol
content, of hoth phases. are significant. As
has. been indicated previously alcohols and
kctones are readily removed from :the water 75
phase in the form of agueous azeotropss by
flashing,

I the accompanyin wre {here is
presented a -ﬁm?an diag%amﬁg[,lxlm'herain the
modification of the invention invelving 80
contact-of tlie entire lignid product inclading
watcr and oil phases with a baslc compound
in the vapor state is described in detail.

‘Hyédrogen and carbor monoxide are intro-
duced through a pipe 1 inte a synthesis 85
reactor 2 wherein, conversion of carlion
manoxide and hydrogen inta liquid- hydre-
carbans. is. ¢ffccted by contact wath an iron
catglyst maintained in a flwid state at a
temparature between 500.2nd 750° F. and 2.gp
pressuré between 100 and 500 pounds per
sguare inclt.

An  effment comprising unconverted
hydrogen and cartbon monexide, cathon
dioxide, and products of seaction comprising g5
waiter, gaseous and liquid hydrocarbons and
oxygen-containing organic compounds issues
from the synthesis reactor 2 through a pips 3
dnd js introduced into a heat exchanger 4
wherein the produet is cooled {o & tempera- 100
tare between 150 end 400° F. and preferabl
to a temperature-between 200 and g00° Fy
without any reduction in pressure. There-
after, the ¢ffluent is intreduced through =
Pipt §.1o a separator 7 meintained al a 105
terrperatore hetween 160 and 460° 8, and
E;eféi‘&bly at 200 to 800° ¥. and a pressure

etween 150 and 500 pounds per square inch.
Advantageousty, the separalor is maintained
at " approximately the same presswre as is 110
cuployed for the .conversion -of carhon
menoxide and hydrogen in the synthesis
reactor 2. In the separator 7, the effluent is
separated into.a gas phase and jnto a liquid
preduct comprising ofl .and water phases.

Saparation -of the synthesis prodnct into a
gas phase and a two phase liquid product is
advantageously effected ai an  clevated
temperature of between 150 and 400° T, and
at a. pressure equivalent to that existing in 120 -
{ht synthesis reactor i order fo relieve the
load on the heat cuchange facilities, Since
the liquid prodnct is raised-to a femparature
of 500 to. 1000° F. immediately after the
separation of the gas phase therefrom, 125
sepavation of the preduct at an elewnted
temperature of ahout 150 to 400° F. rather
‘thazn.at atmospheric comditions reduces the

115
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amannt of heat exchange required to vaporize
the liguid product,

The gas phase iz removed from the
separator 7 through a pipe 9 throngh which i

§ isrecycled io the synthesis reactor 2 so that a
recycle ratio of recycle pae to fresh feed
between about 1 to 1 and 5 to 1 may be
maintained. A draw-off pipe 10 afiords
means of withdrawing that portion of the gas

10 phase which is not recycled.

'The two-phase lquid product is withdrawn
from the separator 7 through a pipe 12 and is
introduced into a heat exchanger 13, wherein
it iz heated to a temperaturc of approzi-

15 mately 500 to 1000° F. and preferably to a
temnperature between 700 and 850° F, There-
after, the liquid product which is still under a
pressure of approximately 200 to 300 pounds
per sguare inch, is introduced through a pipe

20 14 into a base treatcr 20 containing a basic
material of the type heretofore described and
maintained at a temperature between 500 and
1000° ¥. and at atmospheric pressure,

The modification involving contact of the

25 total synthesis product with a basic
compound in the vapor phase is fllustrated in
the drawing. If this altemative is employed,
the effinent leaves the reactor 2 by a pipe 8
and is then introduced directly into the heat

30 exchanger 13 through a conduit 8, In this
alternative, the total effluent which leaves
the reactor 2 at a temperature between 500
and 700° F. is raised to the sclected base
treating temperature which falls between

95 500 and 1000° F. in the heat exchanger 13
and is then introduoced into the base treater
20.

Returning o the preferred medification,
the liquid product in t%e vapor state confacts

40 in the base treater 20 a basic compound of an
alkali metal or of an alkaline earth metal or
a mixfure of such compounds. For purposes
of description, it will be assumed that the base
treater 20 contains an alkali metal salt, such

45 as sodium carbonate. The basic treatment
of the liguid product in the vepor state with
sodinm carbonate hydrolyzes the esters to
alcohols and acids and decarboxylates the
acids initially present together with those

&) formed by ester hydrolysis to form hydro-
carbons,

The water-soluble and cil-soluble aldchydes
are polymerized by vapor phase contacting
with sodium carbenate to high molecular

56 weight cumpounds which are pariially
cracked to smaller molecular weight hydro-
carbons. The vil-seluble and ‘watersolubie
aleohols and ketones arc substantially un-
affected with the exception that the alcchel

60 content is substantielly increased by ester
hydrolysis.

The base-ireated liquid product with its
acld, ester and aldehyde content substantially
reduced, but with an increased content of

alechols and hydrocarbons, is introduced 65
through a pipe 23 into heat exchanger 28
wherein it is cooled to a temperatura between
150 and 400%F . and: preferably to approxi-
mately 250° F. The base treated product
wlich is mosily in the liquid phase is then 70
introduced through a pipe 27 into a separator
30 wherein it is separated into a gaseous
fraction, an oil-rich phase and a water-tich
phase at elevated ternperatnre and pressure,

Separation of the hase-treated lquid 75
product into an oil phase and water phase at
an elevated pressure between 150 and 500
pounds per square inch and at an elevated
tempereture of 150 to 400° F, effects displace-
moent of alcohols and keiones normelly 80
soluble in the water phase into the oil phase.
The gaseous fraction comprising 4 relatively
small amount of gaseous ]Ejr(ld.rocarbons, such
as ethane, butenes and butanes, is withdrawn
from the separator 30 through pipe 31 through 85
which it iz recycled to reaction zome,
The pipe 31 leads into the pipe 9 tlwough
which the gas phase originally separated from
the syntbesis product is recycled to the
gynthesis reactor:2, If the alternate pro-90
cedure comptising hase treatment of the fotal
synthesis product is employed, the gaseous
fraction separated from the base-treated
product in the sepatator 30, will be of large
volume. '

The oil phase is withdrawn from a separator
80 thraugh a pipe 33 and is introduced into
a fractioneting column 34 wherein the oil
phasa is separated into a gasoline fraction
and a gas ofl fraction. Separation of alcohols 100
and ketoncs from the ofl phase is expedited
by separation of the oil phase into a gasoline
fraction and a gas oil fraction. The gasoline
fraction is taken off overhead from the
fractionating column 84 through a pipe 35 105
and ardinarily comprises a 850 to 400 E.P.
fraction, Alcohols and ketones are readily
removed from the gasoline fraction by solvent
extraction with a gasoline-inuniscible solvent,
such ag efhylene glycol, diethylene glyeol, 110
propylene glycol, acetone and furfnral.

The gas oil fraction is withdrawn from the
fractionating column 34 threngh a pipe 86.
Alcohols and ketones and the traces of acids
and esters remaining therein are advantage- 115
ously separated from the gas oil fraction
adsorption on ai-adsorbent, such as silica gel.

The gasoline fraction cbiained in the afore-
described manner has an alcohol content of -
9 volume per ocent, an acid content of 0.1 120
volume per cent, an ester content of 0.1
volume per cent and a ketone content of 1
volume per cent.” The ges oil fraction
obtained in the manner described above, has
an alcohol content-of 7 volume per cent, an 125
acid content of 0.1 volums per cent, an ester
content of 0.1 volume per cent and a ketone
content of 1 volume per cent. The high
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uloohel content and the Iow ester and acid.
eortends of the gasaline and gas oil fractons
5 The wa'é%r phase is withdrawn from the
ssparator 30 through a pipe 40 and is intro-
dnced therethroogh to 2 fash tower 41,
Agqueons azectropes of aleehols, ketmes znd
hydrocarbous are removed from the flash
tower 41 through a pipe 48, Tlereafter, the
10 azeotropes may be further separated into
individual constituemts. The teject water
"obtained from the flash tower 41 through a
draw-nff pipe 43 has an alcohol content ess

than 1.0 volnme per cent, =n acid condent less -

15 than (.1 vohime per rent and an-ester content |
less than 0.1 volumc per cent. The water
Phase thus substantially free from onganic
compounds, may be rejected throngh the pipe

- 43 and poured into a nearby body wf water

20 without danger of polluting same, '

It will be understood thut the foregoing
detailed description is merely ilustrative of
the process of the inventfon and is not .
intended as any Hmitetion thereon. The

25 synthests product can be cosled and separated
into e gas phase and o Yguid product at
almospheric conditions Tather than at
elevated femperature and mressure in the
detalled description prior to contacting the

30 Ligwid product in the vapor phase with 2 hasic
compound, Morecver, it is also possible to
separatc the basatreated product info a
gascous fraction, a water phase and ap off
phase at atmospheric conditiens rather than

d5at  clevated temperatire and  super-
atmogpheric pressure as dn the detafled
description.

As has been indicated previously, a basic *

alkaline carth metal compound,” such as
40 calcinm oxids or mixtures of basic alkali’
metal compounds and alkaline earth metal
compounds, san be employed for the vapor
phase ireatment of the liguid synthesis
product, The tse of a hasic alkaline earth
45 metal componnd increases the kebone content
of the Hquid predurt by decarboxylation of
acids to ketones.
Moreover the two ofher described modifica-
- tiers of the invention can be employed with
50 slight modificution in the procedure desersbed |
~ heretofore in detail, Thus the aqusons phase”
alone or 2 composite consisting of gasoline
fraction and agneous phase can be spntacted
in the vapar phase with a basic compound,
Having now particularly described and
ascertained the nature of our said inveation
and in wlat marmer the same is to be per-
formed, we declare that what we-laim is
1. A process for treating synthesis product
€0 contaimng water, hydrocarbons and oxygen-
containing compounds -comprising aleohols,

esters, acids, aldehydes and ketones and

which is obtained by the catalytic conversion . .

of wcarbon .monoxide and Iydrogen infe

-5aid  Dase-ireated
- sepurated into o gaseous fractiom, a water

- per square inch.

 precedin

synthetic fuel which comprses contacting 65
said entire synthesis produci or a portion
thereaf in the vaper phase at a temperaturc
of 300 to HO0° F. with a basic material
selested from the group consisting of alkali-
metal compounds, atkaline earth compounds 70
and mixtnees thereof, whersby esters ame
hydrolyzed fo acids and alecohdls and acids
are decarboxylated to hydrocarboms or
ketones.

2. A process according te clajm 1, wherein 75
product is cooled and

phase snd an vil phase, and alecchols and
Kketones are remeved from said water phase

© and said water phase is subsequently rejected, 80

3. Aprocess accerding te claim 2, wherein .-
said hasc-treated product is cooled to a
Lemperature of abont 160 to 400° F., and said

~ base-treated preduct is separated at am

elevated temperature of about 150 to 400° F, 85
and at an elevated pressure inta said gaseous
fraction, said water phase and said oil phase,
said gaseons fraction being recycled to the
conversion of carbon taonoxide and hydrogen,
and the oxygen-containing organic com- 90
pounds being-separated from said oil phase,

4. A process according fo claim 2 or 3, in
which alcohols and kefones are separated
from the water phase by flashing.

8. A process according to any ene of the 93
preceding claims, in which said product is
-cnntact-as with the basic material at a
temperaiure of 700 to 950° F,

6. A process according to any one of the
preceding claims in, which the catalylic 100

*_conversion of carbon monoxide and hydrogen

into synthetic fusl is effected by comtact with

a0 iren catalyst at a {cmaperature of 560 to
750° F. and at a pressere of 100 t0.500 pounds 05
) 1
7. A process according Lo any ona of the
claims, in which the product is
contacted with & basic alkali metal salt,

8. A process according to claim 7, in which

the product is contacted with sodiem 110
tarbenate.

'9. A process according to-any one of claims
1 to 8, in which the product is contacted with
a busic alkaline earth salt.

10. A process according to any one of the 115
preceding claims wherein said synthesis
product is separated into a gus phase and a
Liquid product, and seid lquid product
contacted in the vapor state at said clevated
temperatare of 560 to 1000° T, with the basic 120
componnd.

1, A process according fo claim 19,
wherein sald gas phase is recycled to the
catalytic conversion of carbon monexide
and hydrogen without contact by said basic 125
compound, .

~12. A process according to claims 2 and 11,
in which said gaseous fraction separated fram
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the base-treated product and the gaseous
phase separated prior to the freatment with
said hasic compound are both recycled to the
conversion of carbon menoxide and hydrogen,
5 13, A process according to claim 10, 11 or
12, wherein said synthesis product Is
separated at an clevaied temperature of
150 to 400° F, and at an elevated pressure
into said gas phase and said liquid product,
10 14. A process for t{rvating a product
containing watcr, hydrocarbons and oxygen-
containing organic compounds comprising
aleohols, esters, acids, aldehydes and ketones,
and which Is obtmined by the catalytc
15 conversion of carbon monoxide and hydrogen
inte synthetic fuel, which comprises
separating said cFmdu-:i: into o gas phase, a
water phase end an oil phase, fractionating
said oil phase into a gasoline fraction and a
20 gas oil fraction, combining said water phase
with said gasoline fraction to form a compo-
site phase consisting of said gasoline fraction
and said water phase, contacting said
composite in the vapor state at 4 temperatore
29 of 500 tv 1000° F. with & solid basic material
selected from the group consisting of alkali
metal compounds, alkaline earth compounds
and mixtures thercol, separating said compo-
site into a gaseous fraction, a water phase and
302 gasoline fraction, separately removing
aleohols and ketones from said wuater phase
and said gasoline fraction.
15. A process according ta claim 14, in
which the composite is contacted with said
35 Dasic material at a temperature of 700 to
950° .
16. A process according to cither of claims
14 or 15, in which the separation of the
synthesis product info a gas phase, a water
40 phase and an oil phase is effccted at a
temperature of about 150 to 400° F. and at
elevated pressura.
17. A process according fo any one of
claims 14 to I8, in which the base-treated
45 composite is separated into a gaseous fraction,
a water fraction and a gasoline fraction at an

clevated temperatnre of 150 t0 4007 T, and at
elevated pressure,

18, A process according to any one of
claims 14 to 16, in which the separation of 50
the Dbase-treated compesite into a gaseous
iraction, a water phase and a gasoline is
effected nunder atmospheric conditicns.

i8. A process for 1ireuting = product
containing water, hydrocarbons and oxygen- 53
confaining organic compounds comprising
alcohols, estersg, acids, aIdPehyd&s and kit{mca
and which is obtained DLy the catalytic
conversion of carbon monoxide and hydrogen
into synthetic fuel which comprises separating 60
said product into a gas phase, an vil phase and
a water phase, contucting seid water phase in
the vapor siate at 2 temperature of 500 to
1000° ¥, with a basic compound selected
from the group consisting of basic alkali 63
metal compounds, basic alkaline earth metal
compounds and mixtures thereof, thereafter
condensing said water phase and removing
hydrocerbons, alcohols and ketones from said
water phase, 70

20. A process according to claim 19,
wherein said product is scparated inte gas
phase, vil phase and water phase at an
elevated tempearature of 200 to 300° F, and at
an elevated pressure of 150 {v 500 pounds 75
per square inch.”

21. The process of treating carbon
monoxide and hydrogen synthesis products
substantially as hereinbefore described.
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