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PATENT SPECIFICATION

C3aldal(at b), C3alda(4: 8d), C3a(ldd: x); and 32, AZ(b: d). -
COMPLETE SPECIFIOATTON

[Improved Process for the Synthesis of Hydrocarbons

We, Srawpapn O DEvELOoPMENT (oM~
pANY, 6 corporation duly organisad and
existing under the laws of the State of
Delaware, United Btates of Amezica,
having an office at Elizabeth, New Jersey,
United Stotés of America, do hereh
doclare the muture of this invention, an
in whot manner the same is to be per-
formed, o be particularly described and
aseerteined in and by the following siate-
mentd:— : :

The prosent invention is concerned with,
an-improvel hydrocarbon synthesis pro-
oess.. [t mare particulazly rclates to an im.
proved kydrocarbon synthesis uperation
wherein the respecilve sireams are
handled in a moenner to segregate and
rerover oxvgensted compounds produced
in the reaction. By operating in acenrd-
ance with the present process higher
yialds of inproved produets are secured.

Tt is well lmown in the arh fo conduct
hydrocarbou synthosis reactions by con-
tacting hydrogen and osides of carbom
with catelysts under varions femperature

‘and pressure conditions, The ecatalyzts

employed are usually selected frem the
iron gromp metals, as, for exampls, iron,
coball and nicke). They are utilized either

-glone or on suitable carriers such as kiesel-

auhr, distomaceons earth, pumice, syn-

etic gels, siliow ehd alumina. Promoters
such as the carbonates or halides of the
slkali metals, particularly pofassium, are
used with the iron group metals. These
catalysts are employed either in fixed bed
or in fluid catalyst operations.

Tha temperatures cmployed wvary
widely, as, for example, in the range from
about 400° P, 4o about 800° F. and are
gonepally in tha range from about 500° T,
to about 700° ¥. 'The parirmlar temperz-
ture exoployad will depend upon, among
other - fuctors, the type of non-gaseous
hydrocarbon product desired, the sharac-
ter and the activity of tha particular cate-
lyst utilized, the throughpmt and composi-
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tion of the synthesis gases and upon the
reaction pressure. For ingtamee, when
utilizing 5 mixture of feed gases compris-
ing carbon menoxide and hydragen m the
ratio of one mol of carbon monoxide per
two mols of hydrogen at pressures in the
range atmospheric to 100 Lbs. per sguare
inch, and in the presencs of o cobalt cata-
lyst, the reaction jemperature 1is
generally in tha range from about 340° T,
fo wboub 500° F. On the cther hand, if
similar feed mases are wntilized empluoying
300 Ib. per sguare inch pressire and an
iron ca‘caﬁy&t, the femperature iy generally
in the renge from about 500° to about
700° B, :

The pressures likewise vary consider-
ably sud are o function of other operative
gondificns such as. catalyst employed,
activity of the catalyst, character of the
foed gases end the temperstures ntilized.
Pressuras in the range from 1 te 100

_ atmospheres have heen suggested. When

utilizing an iron type cibalyst, it hes been
proposed 1o use pressures in the ranpe
from about 25 to 750 1bs. gauge although
preferred pressures have been in the
raange below about 300 lba. gange. ‘When
employing eobalt catalysts, the preseures
gencrally em%lﬂyed hava been somewhat
lower, peuneratly arvund atmospherie pres-
sure, and seldom in execess of 100 1hs. per
square inch gauge. The choracter of the
food gasen depends somewhat wupon the
temperntures -and pressures and npon the
vatalysts employed. For exemple, when
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employing & cobalt type catalyst, it is ..

preferred o wse one mol of carbon
munoxide to two mols of bydrogen, while,
when an iron catalyst is niilized, agual
mols of hydrogen and carbon monoxide
in the feed synthesis gases are desirable.
The volumses of feed gases willized per
wolume of catalysts likewize vary con-
giderably. ¥n general; if i preferred to
use from about 600 fo 2000 volumes of
fee@ gases -per volume of catelyst per
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bour. Alse, it is frequently desirable to
recyele the synthesis fail gas to the
reactor. The recycle gas to fresh feed
ratio may be from 0.5 to 7.5 of recycle
5 gas to one of fresh feed. .
Qperations such as deseribed  are
genarally conducted under conditions to
secure the maximum yield of hydzoearhon
constituents confazining four or more
10 carbon stoms in the molecule. However,
- wader the conditions of the operatiun,
various side reactions occur which resalt
in the production of valuable cxygenated
compounds. In aceordance with the
15 imvention, we propose fo recover and
segregate thesc valuable oxygenated eom-
pounds from the Lydrosarbon eonstituents
i1 2 mamner to secure improved yields of
the various Teaction products.
3y The recovery and utilizetion of oxy-

genated products from = Eydrocarbon

synthesis have heretofore been snggested.
For example in a process for the produe-
tion of a.]iigh ogtane fuel, the revovery
o5 of sclected oxygenated enmpounds for
addition to the product fuel hes heen pro-
posed. In this laifer process the preduct

from the synthesis operation is condensed -

undar pressure to yield am oil and an
80 aqueons layer which may be separated by

decantation. Thereafter from the aqueous

layer acetone and methanal are separated

by sppropriate disfillation from the

gther aleohols present and are mixed with
35 tho final fuel. .

The present process is directed pri-
marily tu tho recovery of €,—C; alechols
and it has been found that by keeping
within the limits prescribed thet in addi-

40 ton to those compounds such as acetone

and methanol which do not form azeo-

tropes with water, that higher boiling

neutral ogygenated ecompounds, pariicu-

Inrly ethyl, .propyl, butyl and amyl aleo-

45 hnls, can be scparated by azeotropic dis-
tillation,

Tn accordence with the present inven-

tion, the reactant gnses removed overhead

from the synthesis reaciion zone are

50 cooled to vondense the same at a fempera-

ture in the approximate renge of from

40° to 100° F. The eondensate is passed

to a saparakion zone wherein an nil phase '

gnd an aqueous phase segregate. The

56 amguecus phase is distilled in a distillation
zone to remove overhead sn alechel rich
stream boiling below approximately 212°

T*. and to recover bs botoms a fraction
containing peids and residual undistilied
60 water. A portion of the aqueouns bottoms
froction is then preferably contacted with
the oil phase condensate to extraet neutral
oxygenated hydrocarbons _ therefrom
although it will ha understoed that water

5 from other sources could also be used. The -

product containing the neuiral oxy-
genated hydrocarbons extracted from the
oil phase condensate is then desirably
separated from the il phase and admixed
with {lie aqueons phase undergoing dis- 70
tillation.

In a preferred embodiment the bottoms
from the initial distillalion zone are
passed to a secondary distillation zone and
distilled under conditions to remove over- T3
head an agueous stream containing some
oxygenated organic compounds and to
remova aa botloms, a stream containing
less volatile oxygenated compounds. This
aqueous overhend stream from the 80
secondary distitlation zone is_wused to
countercurrently treat the oil siream
segregated in the separation zome. By
operating in aceordance with the present
process, unexpectedly desirable resulis B5
are secured and improved yields of high
qnality products arve seoured.

The process of the imvention mey be
readily undersiood by reference to fhe
aceompanying drawing illustrating one 90
modification of the same. Feed gases com-
prising oxides of carbon and hydrogen
gre introduced fnto reaction zone (1) by
mezns of feed line (2). Temperaturs and
pressure condifions are meintained in 95
reaciion zome (1) to secure the desired
ragetion products, For the pwrposs of
{llustration it is assumed that the catalyst
comprises an iron type cafalyst and that
the temperature in the reacHon =zone is 100
maintained in the range from zbout 530°
¥. {o shout §50° . and that the pressure
is maintained in ihe range from ahout 200
to about 800 ponnds per square iach.
After o wmufficient time of contact, the 105
reaction gases are removed overhead from
reaction zome (1) by means of lins (3),
passed through condensing zome (%) at
approximatsly 40 to 100° F. and inire-
duced inlo gas separation zone {5). Un- 110
condensed gases may he withdrawn from
the syslem by means of line (6). However,
at least a portion of the uncondensed
gages arc preferahly recyeled fo reastion
zone (1} by means of recyvle line (7) and1ld
centrolled By means of confrol valve (8).

- The condensate is withdrawn from gas

separation zone (B3 through vulve (8) and

passed into a liquid separation zona (10)

by means of line (11). Segregation he- 120
twoen the ail phase and the agueous phase
oceurs in liguid separetion zone (10). The
aqneous phase is withdrawn from the
bottom of liquid separstion zone (10) hy
means of line (12) and passed into initial
distillatinon mone {(18). Temnerature and
pressure conditions in initial distillation
zone {18) are comirolled so 8a o remove
gverhead, by means of line (14}, an aleo.
kol rich pbase boiling below approxi- 130
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mately 212° . This aleohol rich overhead
stream iz coocled and condensed in eon-
densing zona (15) and passed into separa-
tipn mone (16}, Uncondensed consiituents
5 are removed from separation zone (16) by
means of line (17) while the condensed
stremm cvmprising essentially alcohols is
removed from the bottom of separation
zone (16) hy means of line (18). These

10 streams removed by means of line (17)
and (18) -may be Ffurthor freated or
handled in any manner desirable in crder
to segregate fraciions of the desirad
specification. : .

15  The bottum streasn from initial diskilla-
tion zone (13} is removed by meuns of line
(19) and iniroduced into secondary dis-
tillation zone (20). Temperature and pres-
gure - penditions are maintained im

20 sceondary distillation zome (20) so as fo
remove overhead, by means of lina (21), a
phasa rich in water although confaining
seme oxygenated compounds.. The
aguecus phuse may be withdrawn from

95 the system by means of line (22), but is

.. preferably recycled by means of lme (23)
and handled in & menner as hereaffer
described, A stream containing -the
higher boiling oxygenated compounds is

40 removed as a botloms from secondary dis-
tillation zone {20) by means of line (24)
and bandled n any manmer desirable.
This streamn may be further treated ox
distilled in a menncr to segregata varions

35 fractions having the desired specifica-
thons,

In accordance with the preferred modi-
fisation of the invention, the oil phase
segregated in liquid separation zone (10)

40 is removed by means of lime (27) and
introdneed into the bottem of inifial

countercurrent treeting rone (28). The oil

phase flows upwardly through zone (28)
and is withdrawn by means of line (29)
45 and introduced inlc the boftom of

sceondary countercurrent ireating wone.

(80). The oil phase flows upwardlvy
through countersurrent treating zone (30)
and countercurrenily contacts the down-
50 fowing aquecus phase which is secured by
condensing at lsast a portion of the over-
head from zome (20) in condensing gome
(26). -Thizs aqueous condensed phase is
introduced into the top of countercurrent
65 treating zone (30) by mcans of line (26).
The treated oil phase 1s wilhdrawn by
means of lire (31) and is substaniially
completely fiee of oxygeneted com-
pounds, The aqueous phase is with-
60 drawn from the Dotiom of ‘secondary
eountergurrent iraajing zone (830Y by
means of line (32) and introduced into
the top of inifial countercirrent trealing
gone (28).* This agneous phase ia with-
66 drawn from the botiom of initial eounter-

current freating zone SEBS) by means of
line (33) and recycled to mitial distilla-
tion zune (18), by combining this stream
with the liquid siream passing from
liquid seperation zome (10) to initia) dis- 70
tillation zone (18) by means of line {12).

To recapifulate the invention essew-
tially comprises eondensing at approxi-
mataly 40 to 100° F. the reacient gases
removed overhead from the reaction zome 76
and segreguling en oil phase and an
agmeons phase. The ‘agueous phase is dis-
tilled in a digtillation zone to remove over-
head a phase eomprising essenlially aluo-
hols and distilling over at a temperature 80
below approximately 210° F. The boitom
gtream from: the initial distillation zone is
then preferably distiled in o manner fo
remove ‘overhead a stream comprising
essentizlly water, and {o  segregate a BB
bottom stream comprising essentially
higher boiling éxygenated compounda.
The overliead stream from the secondury
distillation zone iz preferably used to
countercurrently treat the oil phase and 80
is reryeled fo the initial distillation wone.

By operating in the deseribed manner,
unexpected desirable results are secured.
The oxygenated compounds produced dur-
ing hydvocarbon synthesis are distributed 90
between the oil and water phsses in an
amount which is o function of the rela-
tive volume of product oil and water and
the molecular weight and type of the
oxygenated compounds produced. The 100
latter factor determines the relative
soluhility of the eoxygenated compounds
in the two phuaes.l:c[s;]. normal operations
the ratio of water produced ta oil pro-
duced may vary over the vange from 106
about 0.8 o 3.0 volumes of water per
volume of oil, depending upon the operat-
ing conditions and calalyst employeg dur-
ing the synthesis aparation. Areordingly,
there ig o wide variation in {he properfion 110
of the tolal oxygenafed componnds exist-
ing in the water phose and this extends
over the range from about 85 40 809%. Ttis
ohvious, thersfore, that under certain con-
ditions treatment of only the water phase 115
for recovery of oxygenated products may
result in large losses of these valuable
products, Accordingly, it is highly desir-
able ta contsct the mil with fthe water
phase after substantially reducing its con- 120
tent of oxygensted produst. Tn order to
most effactively transfer the oxygenated
products from the oil to the water phass,
the operation is carried out counter-
ourrently. As ﬁ)rcviuusly pointed ont how- 125
ever, water other than that obfained from
the bottoms fraction of {he distilled
aguecus phase can alsa he msed, .

Another adventage in removing the
vxygenated compounds from the oil phase 130
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lies in the subsequent disposition of fhe
cil, Since the oxypenated products in the
o1], pLase ave generally of higher mole-
cular waight than thoss normally present
in the waler phase, it is obvious thet these
will be present through the enfire boiling
rangs of the gasoline and therafore eould
uob be zemoved by Ifractionation. By
removing these oxygenated compounds by
the technique herein described, subse-
uent dreafing by » wmethod such as
%auxite treating, in order to make a suit-
able gasoline, may be elminated or its
geverily reduced so that freafing losses
15 will be smaller, ]
Temperaiures and pressure conditions

of the process are as fellows, Tha fern-
perature in condensing zone (4) Is main-
tained, as previously indicated, in the

20 approximate range of 40 o 100° T'., pre-
ferably in the range from 50 to 80° F.
The praferred pressure in mone (4) will be
equal to the operating presgure in the syn-
thesis reaclor zons (1), Tn gemeral, it is

25 preferred that o pressuze of about 1 atmo-
gphere be employed in the initial and
secondary distillation zomes although in
cerlain cases it may be desirable to
operaie these zones at super-ntmospheric

30 pressure, in an awount up to the pressurs
existing in the synthesis zone (1). The
temperature ai the fop of the initial dis-

10

tillation =zome (13} should be below
approximatsly 212° F_, femperaturesin the
rangs of 208° or 210° F. to 212° ¥, bheing
preferred. The temperatures at the fop of
the secondary distillation zone (26) are 35
preferably in the rangs from 212° F. fo
220" ¥. and desirebly in the range from
218° F. 1o 218° F.

Tt is preferred that the overhead stream
removed from the secondary disfillation
zue be condensed and cooled to a tem-
perature of approximately 100° F. The
sxount of aguecus phase used to connter-
currently treat the oil streams in the
countercurrent freating zunes is prefer- 46
ably in the range of 3 wolumes to 56
volumes of water {Jer volume of oil being
treated. In general, it is desired that these
units be run at & temperature in the
range from E0° F. to 150° ¥, and at sub- 5
gtantially atrospherie pressure. In order
to illustrate the invention the following
examples are given :—

40

o Exasrerw 1,

‘A sample of oil produrt was extracted §6
in 10 snecessive freatments, each freaf-
ment consisting of 2 vols. of distilled
water per volume of oil. The follawing
data illnstrate the extont to whichk the
oxygenated compuunds were remaved by
tha hateh treatment with water.

60

ExTracrion oF OXraEnaTen {(umeovsns Frou
Om. T'HASE BY MREANs or HLO.

Tatal Wash . Oxygenated
85 Water {(xygenated o4 Total Compnunds
Vol.[Vol. Comnounds Ozygenated Removed——cefm®
of Original Content Compounds  of Converted
Dump # 0al of Qil-Wt. % Removed Feed
¢ 0 8.8% 0 H
Kl 1 2.0 2.0 47 6.1
2 3.9 1.5 61 8.8
5 9.8 0.6 . 84 8.6
i0 18.8 0.4 9 11.5

The data show that after 5 dumps 84%
70 of the oxygenated materials originally
present in the oil phase had Teen
removed., -
The production of ozygenated com-
pounds during the hvdroearhon synihesis
80 operation is affecled greaily by bath
operating eonditions and the type of cata-
Lyst employed. For example, the hydrogen
content of the total fead gas influences the
type of oxygenated compounds produced.
85 Whenr wuming high- coneentrations of
hydrogen the yields of sleohols are
ineressed while ‘at the same time lower
yiclds of uldehydes and ketones are

obtained. Likewiss, jncreased operating
pregsure promotes the fvrmation of oxy-
genated compounds, Temperature, recycle
ratlo, conversion and hydrogen to carhon
monoxide fresh feed ratio are also factors
in determining the yield of. oxymenated
enmpounds. Ay mentioned, these varisbles
affect not only the total yield and type of
oxygenated compounds, but alsa the ‘mole-
culer weight of the oxypenated product
and, therefore, the distribution of fliese
cothponnds belween the ail. and watsr 100
phases. TIn viaw of the above, it will he

anpreeiated fhat the following cxample

llustrating the invention merely indicates

80

85
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one possible set of Tesults. from $he oil and their recovery effected. 86
Thus, wilth en cil yield of 175 ec.'s per
Exavern 11, cubic mcter of hydrogen and carbon
A hydrocarhon synthesis reaction was monoxide comsumed, fhe quantity of
conduched ab o temperature of 626° F.und  oxygenated produet removed from the oil

b 5t n pressure of 800 pounds per sgnare stream 1= about 21 0o.’s per cubic meler TO
inch. Aboat 750 volumes of synthesis gas  of hydrogen and carbon monoxide eofi-
per volume of catalyst per hour was used. stmed. The oxjgenated mhaterial present
The recyele ratio was approximately 2 in the wafer Iayer is aboub 35 ce.’s per
volumes of Tecyole gas per volume of fresh  cubic meler of h rogen and curbon

30 feed. The catalyst employed was an iron monoxide comsume . Thus, the tatal pro- 79
catalyst promoted with 15% of potassiwm  duction of nxygenated compounds ig about
corhonate. The overbead rewcting gas 56 ce.’s per cubic meter of hydregen and
streum wag ocoled to a femperature of  ¢arbon monoxide conguwmed in the syn-
ahont 60° F. The yield of hydrocarbons thesis reaction. Thas, by serubbing the oil

IS comprising 4 carbon stoms in the mole- phase an incresse of 0% in the vecovery 80
eule and higher builing constituents, of oxypenated compounds was seewred.
ineluding the uxygenated _numpounds As an ilustration of the molecular
therein, was 175 cc.'s per oubic meler of  weight and molecular type of the oxygen-

.. hydrogen =znd carbon monoxide c¢on- ated products formed mcidental to the

20 verbed. The yield of the aqreons phase was  hydrocarbon synbhesis process, the follow- 85
about 285 ce.’s per cubic meber of bydro- ing detailed omalysis of the overhead
gen aud carbon wonoxide converted. The  fraction leaving the initial distillation
temperatwre in the initial distillation zone  zone is presented below:
was maintained to remove uverhead com-

QB stituents whoss aqueous nzeotropes boiled _ .
below about 212° F. The overhead stream  ARALYSIS oF OXYGENATED PronuoT FROM
from ‘%he initial distillation szode com- TwaTrar DiseirnaTion Zowe. 80
prised about 16% volume per cent. of the .
aqueous phase snd contained oxygenated W, %

80 compounds m about B0% comceniretion. Type of Compound (Dry Basis)
The wvxygenstsd compounds compzised — :
meinly alcohols having 2, 3, 4 and 5 Acetsldehyde = - - - 1.0
carbon atoms in the molecule, together
with some low bofling aldehydes and Acelone - = - - 20

85 kofones, Specific aleohols ave, for Methamel - - - - 09 U
sxample, othyl alcohol, ropyl alechol, :
butyl a,lcohof and amyl alechol. The Methyl Ethyl Ketone - - 1.6
acidg wers in the bodtoms fraction Ethanol .- - - 370
together with esters and other higher TIsopropamecl .- - - -~ 3%

40 hoiling aleohols, aldehydes and letones.

These ligher boiling oxygenated com- n-Propamel - - - - 19.2
pounds in aqueous solmflon pass fo the Sec.-Butanol - - - 17 100
gecondary distillation zome which was mn-Bulanol - - - - 185
maintained ot & tempersure just euffi-

46 oient to Temove water overhead. Itisde- Amyl+ Higher Aloohols - 10,6
girable that both the initial and the Esters - - - - - 10
seoondary distillation zomes hove an Acids (Mainly Apetic) - - 5.0
efficioney of about 20 o0 40 plates and thal
the reflux ratic he in the range of abont TUnlknown « = = - 09 106

50 5 to 10 volumes of reflux per volume of _ —_—
fresh feed. Total -, - - - 100.0

Tha oxygen content of the oil nitially :
separated from the water phase contained Ii will be noled that ethyl aleohol is
ahout 6% Dby weight of oxygen. This the predominant compound in the above

55 represenfs aboub 28 ce’s per cubic meler group. The presence of aleohels up to and
of converted hydrogen und oarbon  including the amyl aleohnls in the over-
monoxide congemed, caleulated us 5  head fraction frem the initial distillation 110
carbon atom compownds from the hy- zone operating at 212° TF. is the result of
droxyl, carbonyl, parboxyl and ester their coming over in the form of agmeous

60 oxygem eonfents. . ageolrupes whick boil considerably below
o dn seeordance with our process by freat-  the hoiling point of the pura compounds.
ing the oil sfream with about 8 volumes The oxygenated compounds removed 115

of water per volume of oil at laast 78% of
these oxygenated compounds are removed

froxn the second distillation zome zre as
follows:
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Axarysis or Oxyeenarwp PRODUCT FEOM
Seconpany DISTILLATION ZONE,

Type of Volume %

Ozygenated Compound of Totul .
& Alechols - - - - 3%
Agids - - - - - 20%.
Aldehydes & Eetones - -  43%
Esters - - - - - 5%

The oxygenated prodocts removed
10 _from the secondery distillation zone ere
much higher boiling than those removed
from the injtial distillation zone and
their boiling range is approximately 220°

F. o 5007 1.
15 'The process of the invention is not to
be limited by azy theory as to mode of
operation. :

Having now pariieularly deseribed and

ascerbained the nature of cur said imven-
tion, und in what manner the same 15 to
be performed, we declare that what we
claim is:—

1. A process for segregating oxygen-

20

duets obtained by the hydrosarbon syn-:
thesis reaclion of hydrogen with carbon
monoxide, which comprises nooling said
vaporous producls af a femperature m the
approximate range of 40° F. to 100° F.
to condense therefrom an oil phase and
an aqueons phase, separating from the oil
phagze the aqueous Pphase condensaie
which coniains acids, esters, aldehydes,
ketones and alechols dissolved in waler
produced by the remetion, -frectionally
distilling from the separated agueous
phase condensate a light distillate frac-
tion of oxygenated hydrogarbons boiling
below approximately 212° T'. and con-
taining mainly ethyl, propyl, butyl and
amyl alechols with water which distills

30

3b

40

azeotropically therewith and recovering .
said light distillate and 2 bottoms frac-.

tion containing eeids amd residual undis-

4b tilled water.
2, A process aceording to Claim 1,
wherein szid 0il phase epndensate is con-
tocted with watcr, desirably in the form

of a portlon of ihe bottoms fraclion of .
said digtilled agueons phase, to exiract

50
acutral oxygenated hydrocarboms there-
TOTN. -

3. A procass accarding to Claim 2,

wherein the product confaining neuiral

oxypenatad hydrocarbons extracted from
the oil phasc condensate is geparated from
the @il phase snd- admized with the
aqueons phase condensate undergoing dis-

b5

wherein the secondary distillation zone is

ated hydrocarhons from the vaperous pro-...

- tpining higher ]:mili]:ﬁl oxygenated hydro-

tillation.
4. A process aceording to Claim 1, GO

* wherein the botiows fraction of said dis-
tilled aqueous phase is passed fo a

secondary distillation zone from whioch a
fraciion containing higher boiling oxy-
genated hydrocarbons is recuvered, ihe
overhead fraetion from said secondary
distillation. wone heing econtacted with
gaid oil phase condensate to exiract
peutral oxygenaled hydreearbons there-
from. v '

5. A proccss neeording to Claim 4,
whereln the overhead fraclion from said
secondary distillation =zone containing
neutral oxygenated hydrocarbons ex-
tracted from the oil phase condensate is
sepazated from the oil phase and admixed
with said aqueous phase condensate
undergeing initial distiliation,

.B.. A process according fo Claim 4 or 5,

70

75

80
operated at substantislly aftmospherie
pressure znd the overbead fraction re-
covera] therefrom hoils in the range

. from R12° o 220° B,

7. A process according fo say ome of 85
the t&r&cedjn ¢laims, wherein the initial
disti

lativn of said aguccus phase gonden-

.sate is carrviad ont at substaniially atmo-

spheric pressure and at a temperature of
208° F. or above.

8. An improved process for the segre-
gation of oxygenated hydrocarbons from
the vaporous reaetion produets obtuined
by the resction of hydrogen and carbon
monoxide, which comprises condeusing 95
said reaction products at temaperatires in
the approximate range of 40° F. to 100°
F., separating an agueous phase from a
non-zqueous phase of the condensate thus
formed, distilling said agueous phase io 100
separate at least two distillate fractions
therafrom, the firet of said fractions being
a light distillate fraction econtaining
neutral oxygenated hydrocarbons includ-
ing O, through O alechols which distill 105
azeolropleaily wilh water at tempera-
tures below approximately 212° F., a
second of suid fractions being a heavy
distillate fractinn, rich in water, and con-

90

110

earbons which is further disiiiled ai fem-
peratures batween 212° F. and 220° F.,
to yield o rvesidual fracticn containing
coneentrated free fally acids boiling
ahove 220° T,

9. A procesg aeccording fo Claim 8, in
which a portion of said heavy distillate
fraction of the aqueous phase is used to
exiract oxygenated hydrecarbuns from

said mon-agquecus phase. 120
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