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i This invention relates to a process for treating
synthesis product obtained by the catalvbic conversion of hy—;
fdrogen and carbon monoxide inte synthstie fuel. rore speci-
éfically this invention discluses a nrocess for trezating the
synthesis product s0 as to substantially free it from the oxy{
genated compounds produced as by-products,

Vapor phase treatment of the oil-rich phase of Sy~

thesis product with surtace agctive contact maberials for

octans lmprovement is well known in the art. The octane rating
of the gasoline Pfraction of syntheasis product is substantially
improved by treating the oil-rich phase with contact materiale

jeuch as bauxite and Fullers earth. Treatmsat of the oil-rich

phase with such adsorptive materials not only deoXygenates the
oxygen~conbaining organic compounds, but also effects olefin
isomerization of the product material with accompanying oe-
tane improvement, The treatment of the synihesis product with
such contact meterials converts product olofins which are
malinly alpha in nature to olefins containing bLhe double bond

nearer the center of the molecule; which latter olefins are

substantially higher in cctane rating than alpha olefins.
This invention provides a method for deoxygenating

the oxygen-containing by-products of aynthetic fuel without

effecting substantial isomerization of sither the olefins inid
vially present in synthesis product or those olsfins formed by

e

i
ithe deoxygenation process. The process of the invention is
! particularly useful in breating the gas oilvFraction of Sy

thegls product. It is advantageocus to deoxygenate the gas oil

fraction, out the olefin isomerization which normally accom-
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~and will be mainly ewmployed to illustrate the process of the

Cof a product comprising a gas phase and ligquid phase, the

soodla
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panies the deoxygenation »rocess decreases the value of the
gze oil fraction as diesel fuel because the cetane raving of |
the gas oil fraction is substantially lowered. This inven-
ticn provides a method for sffecting deoxygemation of the gasf
oil fraction without eoncomitanbt substantial olefin isomarizaé
tion, As a consequence the cstane rating of the gas oil frac;
tion is wmaintained at a high lavel, %
In accordance with this invenbion the oil-rich phasé
of symthesis product is contacted at elevated temperature witﬁ
a base-promoted oxids of aluminum, titanium or thorium or

alkali-promoted mixtures thersof. Contact of the oil-rich

phass of synthesis product or a fraction thereof with base-

promoted alumina, titania or thoria deoxygenates the oxygen-
containing organie ecompounds contained therein without caus-
ing. substantial isomerization of the olefinic components of

synthesls product. Alumina is the preferred treating agent

invention. Alkalil metal oxidss are the preferred promoters,
but alkaline aarth metai oxides may also be employed. The

treating, agent may be maintained alkaline by the continuous
introduction of ammonia togsther with the oll-rich phase. :
Catalytic comversion of carhon moncxide and hydrogeh

into synthetic fuel by conbact with a fluidized iron catalyst

O .
at an elevabed temperature of 500 to 750 F. and at a pressurs;
of 100 to 500 pounds per aguare inech results in the Hormation

i

latter consisting of aporoximately ome part oil phase and ¢t w

ol
!
:
|
i
i
i
;
i

;

i
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i parts water phase, Oxygen-containing organle compounds such

i
i

1 i
jas alccheols, acids, 2 sters, ketones and aldshydes are distri-:

. buted throughout the two-phase liquid product; the molecular

welght of the oxygen~vontaining organte gompounds determinss

A

whether they are primarily found in the water-rich phasge op

in the oil-rich phase. The oxygen-conbaining organic com- ;

i pounds ordinarily found in the water-rich rhase comprise 1oweé

molecular welght compounds such as Cy to 06 alcohols, ssters
contalning up to about four carbon atoms and 02 o 06 arganic
10 i acids with traces of higher molecular weight conmpounds, The

oxygen-containing erganic compounds ordinarily found in the

¢il-rich phase comprise higher molecular weight compounds

1
%
such as {'.ILP and higher alcohols, esters conbaining more than %
i

three carbon atoms, 03 and higher erganic¢ acids and traces of!
15 lower molesculayr weight compounds. The considerable overiap- |

¥
EE o
A
&
e
¥

ping in the distribution of the oxygen~containing compounds

Rt e

o : betwsen the oil-rich and water-rich phase is due to the fact

that the gompounds of intermediate molesular weight such as

| G. aleohols are found in substantial proportion in both the

5

3 204 otl~rich phase and the watar-riech phase.

;
While it 1is true that the oxygén~cantaining by~ ?
.- H
. . i
T produets of synthesis conversion are waluable chemiecals, it i
B .il
i is often desirable Lo obtain a maximum yield of fuel, particus

larly gasoline and diesel fractions, from synthesis gas con- ?

25l version. Deoxygenation of the oxygen~containing organic com~§
pounds present in synthesis product offers a simple procedure;

i for obtaining a maximum yield of systhesis fuel. The subjeect!

:
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bass measured as alkali metal oxide or as alkaline sarth metal

oxide of at least 0.1 to 3.0 per cent. The base can be in-

~Lithium, eﬁe., are advantageously emploved as precipitating

';52%14

...5...

invention provides a method for affecting such deoxygenation i
without causing substantial olefin isomerization. As 11d1ca~%
ted previcusly, deoxygena%ion without olefin iseomerization isi
particularly advantageous in treatment of the mas ail fractio%
of synthesis product sinee thereby a diesel oil of good catané
rating can be obtained. The process of the invention is ad-
vantageously applied to the treatment of the gasoline fractioé
when 1t is desirable to obtain a zascline fraction rich in
alpna olefins. Alpha olefins boiling within the gasoline

fraction are excellent starting materials for the manufacture

of ehemical specialty products by processes such as the car-
bonylation reaction, that is, the reacticn of olefins with
G0 and H2 to produce carbonyl compounds.

The treating agents used in this invention contain

corporated in tha alumina, thoria or titanis during their

preparation, Alkaline sblutions may be employed to preeipi-

tate the tresting agents from solution of The soluble salts
of aluminum, titanium and thorium. The hydroxides, carbonate;

and bicarbonates of alkall metals such as sedium, potassium,

. ,,.m...m- S

agents, However, a basic substance such as alkali metal

oxides or alkaline earth mstal carbonates may be added to the;
catalyst after its preparation, It is also possible to main-

tain the alumina, titania or thordia treating agont on the

alkaline side by continuously incorporating ammonia or an ;
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Itha oii~riéh_ﬁhase is fractionated intc a gasolins fractlon
. and. gas oil Ffraction prior to deoxygenation. The gas oil
'fféctiqn is preferably contacted in the vapor phase with a
_base-gontaining treating agent of the described type abt a

:_-ﬁémpérature between 650 and 950°F, whereas contact of the

_bhi$ invention, the temparature is advantamgeously maintained

between 600 and 850°F.

-t0_500 pounds per square inch for contacting the oil-rich

24l

. phase of synbthesis product with base-promoted alumina, but

533314
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:
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1

ammonia compound such as ammonium hydroxide into the otl-rich]
i

phase subjected bo the deoxygenating treatment. The addition]

F

of as little as 1 per cent ammonia to the ovil-rich phase maink
tains the treating agent on the alkaline side during the va-
por phase deoxygenation treatment,

The oil-rich phase of synthesis product is con-

tacted in the vapor phase with base-promoted treating agent

at a tempsrature betwaen 500 and 1000%. It is possible to |
employ dilusnt gases such as gascous by-product of synthesis |
conversion, [lue gas and gassous hydrocarbons such as methanel,
te aid in the maintenance of the synthesis product in the
vapor phase during the gontact of the oil-rich phase with

breating agent such as base-promoted alumina. Advantageously;

gasoline fraction'is advantageausly effzeted at a temperature
o .
between- 500 and 700 F. When ths total oil-rich phase of syn-

thesis product is treated in accordance with the precsss of

«Q

It is possible to employ pressures from atmospherd

atmospheric pressure is ordinarily employed since it is easigr
to maintain vapor phase operation thereat. However, an at-

trative modification of the invention involves contacting tnd
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oil-rich phase of synthesis product in the vapor phase with é

base-containing alumina at a »ressure aquivalent to that pre-:

valling in vhe synthesis reaction zone, namely, a pressure of

200 to 400 pounds per square ineh.

treating agent at a space velocity hetween about 1 and 10
volumes of liquid product per voluwe of treating agent per
hour. Spavas velocities betwsen about 2 and 5 are preferrad
]

i

5 The oil-rich phase is contacted with base~promoted
i

i

f

and are most often employsd in the process of thig invention.g

10 Advantageously, the deoxyrenation of the oll-rich

i
phase by contact with base-promotead alumina, titania, thoria i
i is e ffected in the presence of a small wantity of steam of 3
the ordar of 10 weight per cent or less. The catalyst is kept
clean during the process by the addition of stezam with the re4
15 sult that the catalyst 1life ia substantially increased. A4
portion of the water phase.separated from syathssis nroducth
is advantagsously used to wrovide the dilusnt steam. The

oxjgennccntaining organic compounds present in the portion of!

the water phase employved as diluent steam are decxXygenated by

20 i contact  with the base-promoted alumina, so that the water, i
after separation from the treated oil-rich phase, can be re- |
jected without contaminating the stredm into which it is !

empt led,

i
i
i

It is possible to effect vapor phase contacting

o

of the oll-rich phass or a fraection thereof with base—promote@
Ltreating agent in accordance with any ol the usual techniques!

i
!
]
}

]
ks
)
&
3
A
B
i
.').:

for catalytic vapor phase contact. Accordingly, the oil-rich

i

phase in the vapor state can be passed through a fixed bed of!
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- The oil-rich phase after separation from liguid product at

 per. cent an ester content of 3 volume per cent, an acid con-

the aforedessribed conditicens with bass-promoted alumina,

585814
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so0lid particulate base-promoted alumina wmaintained at a tam-
o}
perature of 500 to 1000 F. or can be contacted with a fluid-

ized bed of basa-promoted alumina. The vaporized oil-rich

phase can also be contactzd with a moving bed or with a
stirred bed of base-promoted treating agent.

‘ Tha oil-rich phase af'ter treatment with alumina,
titania or thoria having an alkali content of 0.1 to 3.0
walght per cent alkali metal oxide or alkaline sarth metal
oxide is substantially free from exygen-containing organie
compounds. Thz effsct of contacting ths oll-rich phase of
synthesis product in the vapor state with an agsut of the ded
seribed type is illustrated by the results obtained when con-
tacting the oil-rich phase at a tempzrature of SSDDF. with

alumine having a gsodium coxide econtent of about 0.5 per cent.
atmospheric conditions had an. aleohol content of & volume

tent of 3 volume par cent as indicated by saponification,

neutralization and hydroxyl nurbers. After treatment under

the oil-rich pbhase had an alcohol content of 2 volume per
cenﬁ and contained substantially no esters and acids. 1In
Table I, thers is shown the effeet of conlacting the oil-rich
phase of gynthesis product with alumina containing about 0.5
per cent Nanl; thé changes in the saponification, nentraliza-

tion and hydroxyl pumbers arée striking.
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TABLE T

Effect of Base~Promoted Alumina on M l-dich Phase

Untreated 0il-iich Phase of D i-Rich Phase After Contact
Svntheslis Product with Bzse-Promotad Alumina

Sap. HNo. 40 1
Neub. No. 15 i
Br. No, 85 100
OH No. 25 7

The effect of this treatment on olefin isomeriza-
tion is illustraled in Table If wherein thers are shown the
cetane numbers of the diesel fréction and octane numbars of
the naphtha cut before and after conbact with bass-containing

g}umina, For comparative purpose there are also included in

 Table II the octane and cetans ratinés of the gasoline and ga

oill fracticons of an oil-rich phase which was contacted with a

conventional treating agent such as bauxite.

TABLE XX

“Bffect of Base-Promoted Alumina on Olafin Isomerization

Gotane No. of Diesel ot Claar Octane gﬁﬁ {CFRM) of WNaphtha

;
i

S

Untreated 3Syathesis
Product 1.5 £0,0

.5 yrnthesis Product

Treated with base- .
promoted dlunina 37.0 57.1

Synthesis Product
Treated with
Bauxite 3143 15.9
It i3z apparent from Table II that contact of the
oil-rich phzsz with base-prometed alumina has substantially
less effect on the cetane number of the diesel fraction and

the octane number of tha naphtha fraction than eoataclt with

a conventional treating agent such as bauxite. The cebtane
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10E ectane improvement elfected by contaect with the bhase-prometed

15

586314
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rating of the diesel Iraction is lowered from 41.5 ke 37.0 by |

ftreating with alkali~promoted alumina, whereas it is lowered

j
!
i

to 31.3 by bauxiie trei}ment; the oectane number is raised froq

60 to 67.1 by treating with alkali-premoted alumina, and to ;

75+5 by bauxite treatment. It 1z readily apparent that ole-

fin dsomerization is substantially minimized by treatment of
the synthesis produet with base~promoted alumina, The produc%
i tion of olefins from the oxygen-containing organic compounds

|
accounts for a substantial porition ol the cetans lowsring and%

aluming.

The primary advantage of the procsas of.the sub je ot
| application resides in the fact that the gas oil fraction is
| deoxygenated without éﬂffering too great a less in cetane
ratiﬁg. ..

énothef advantage of the subject invention is that
it antiéipates the time when.oxygen—contéining organic com=-
_pounds normally present in synthesis product, which are at
preszant in demand as chemicals of commeres, have become a gluf
on the hérket because of the huge supplies available from a
plirality of synthstic fuel plants, In such ingtance this
limrention rrovides a method for converting a major portion of
oxXygen-contalning orgaanic by-products into fuel by deoxygena-
tion without olefin isomerdization.

In the accompanying figare there is presented a
Tlow diagram wherein a preferred modification of the subject
invention is deseribed in detail. In the modification de-
seribed herealter only the diesel fraction of syuthesis prod-

uct will be subject to contact with base-promoted slwnina.




LT atme R T e

10

15

20

-1l

Hydrogen and carbon monoxide arse igtroduced

. . . b . i
through a pipe 1 into a2 synthesls reactor 2 wherein gonversion

of carbon monoxide and hydrogen into liguid hydrocarbons is

ceffected by contact with an irvon catalyst maintained in a
ifiuidized state at a Lemperature betwesen 500 and 7000F. and
at z pressure between 150 and 500 pounds per sguare inch.

An effluent comprising unconverted hydrogen and |
carbon monoxids, products of reaction comprising water, gaseo
and liquid hydrocarbons, and oxygen-conbaining organic com-
pounds issues from the synthesis reactor 2 through a pipe 3
and is introduced into a heat exchanger ) wherein the oroduct |
is cooled to a temperature hatween 150 and 400°F., preferably
200 to BOOOF., without any reduction in pressurs. Thereafter
the effluent is introduced through pipe 5 into a separator 8
maintained at a tenperature between 150 and AODOF. and at a
pressure between 150 and 500 pounds per sSquare ilnch. In the ;
separator 8 the synthesis effluent is separated into a gas '
phage, an oil-rich phase, and a water-rich phass.

it is advantagsous to effect separation of syn- |
thesis ﬁroduct inte a gas phase, an oil-rich phase, and a
water-rich phase at temperature between 150 and 400°F. and at |

2 pressure oquivelent to that prevailing in the synthesis re-

actor, Jeparation ol the synthesis product into a gas, g

water-yrich, and an oil-rich phase at sn slevated temperature
=

and pressure effects displacement of nornally water-sgluble,

oxygen-containing organic compounds from the water-rich phass:

to the ailurich.pﬁase. SBubssquent vapor phase'treatment of

the oil-rich phase with basic alumina gives o greater yield

RS = OO

=]
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fesd between about 1:1 and 5:1 is maintainsd. A draw-off !

pipe 10 affords a means of withdrewing a portion of the non-

~agent.

oJedld

w]?=

of synthatic fuel when normally water-solubles organie com-
pounds have been displaced from the water~-rich phase to the
oil-rich phese prior to the doxvgenation treatment. %
Howaver, it must bs understood that this invantion
is not limited to a process wierein the synthesis product is
separated into gas, oil and waber phases at elevatsd tempera-
ture and pressure prior to tresatment with base- promotsd alu-
mina, titania and theoria., The deoxygenating treatment of
this invention is applied with excellent results to & syntne-
gls nroduct which has been separated inte zas, oil-rieh and
water-rieh phases at atmospheric conditions.
| The zas phase is removed from the ssparater 3
through a pipe 9, through which it is recycled to the synthe-

sls reactor 2 so that & recvele ratio of recycla gas to fresh
;

recycled gas phase. Advantageously a portion of the gas phas

L1

is employed as a gassous diluent for the contact of the oil-

rich phase in the vapor state with alkali-promoted alumina.

To this end a pipe 1l connects with pipe 9 and s2rves as a
conduit for. introducing a portion of the zms phase lato the

treating zone wherein the oil-rich phazse conbacts trsating

Toe water-rich phase is withdrawn from the separa-

tor g through a pipe 14. This water phage may contain from

5 to 20 per cent oxygen~containing organiec compounds depend-

ing on the temperature prevailing in separator 8., The oxygan-

econtaining organic compounds present in the water phase
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lng organic compound content of the water phase is substan-

.able for disposal by processes which are disclosed inco-pendin

applications.

and a gas oil fraction by fraectional distillation. The zaso-

_ . : o
bauxite at a temperature betwean 700 and 850 . whereby

~13-

comprise low molecular welght organic acids, such as acetic

and propionic uacids, low beiling aliphatic alcohols, such as

£
i

ethyl and propyl alcohols, and minor wmantities of low-boiling

aldehydes, ketones and esters, The non-acidic, oxygen-contain-

tially reduced by separation of the synthesis product into i
gas, water and oil phases at elevatsd temperature and pressure

The water~rich phase is advantageously introduced g
through pipe 14 into a stabilizer 38 wherein alcohol-water !
azeotropes ars flashed from the water phase and are taken off
overhead from the stabilizer 38 through a pipe 39, The bnlk
of the water phase is withdrawn from stabilizar 38 through

pips 40. 4 portion of this water phase is advantagecusly used

as steam diluent for the vapor phase contacting of the oil-rich

phase with base-promoted treating agent. A& pipe 41 connechs
with a pipe 40 and serves as a mesns df withdrawing a portien
of the water-rich phase to serve as diluent steam in the vapor

phage centacting., The bulk of the water-phase is made zuit-

The oill-rich phase is withdrawn from ths ssparator
B threough a pipe 16 and is thersby introducsd inte a fraction-

gting towar 17 wherein it is separated into a gasoline fractig

line fraction 1s baked off overhead from the fractionating
tower 17'through a pipe i8. The gasoline fraction is ordinars:

ly conbacted with an adsbrbent, such as Mllers zarth and
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oxygen-containing organic cowmpounds oresent therein are de- ;
oxXygenated, and the octane vrating of the gasoline is substané
tially increased as a result of olsfin isomerization. Tt is
also possible Lo extract oxygen-containing organic compounds
from the gasoline fraction by solvent extraction with sol-
vents such as ethanol, glycol and agusous methancl prior to 5
contacting with an adsorbent at elevated temperature for
cetane improvement, '

It ie also feasible to contact the gasoline frac-
tion with base~promoted alumina, thoria or titania in accord-
ance with this inventien in order to provide a gasolins fracd
tion rieh in alpha olefinms. Howaver, in ordsr Lo simplify
this detailed desceription of the invention, only the pas oil
fraction will be contacted with base-promotad aslumina.

A4 gas oil fraction is withdrawn from the fractions
ting column 17 through s pipa 20, This gas-oil fraction may
contain from 5 to 25 per cent oxygen-containing organic com-
pounds which are distributed between acids, glcohols, esters,
! _aldehydéé and ketonas, Thies gas oil Zraction has a cetane
rating of approximately 41, The gaz oil fraction is intro-
duced through pipe 20 into a heat exchanger 21 whersin it is
vaporized and faised to a temperature betwasn 630 and QOOOF.

_ and'prefarably to about 7505F. A wortion of the watsr phase}

combinas with the gas oil fraction in pipe 20 and is vaporiszed,
therewith in exchanger 21l. This added water phase ordinarily
congtitutes 10 or less weight per cent of total gas oil fracT
tion, '

The gas oil fraction and added water phase at a

' e O .
temperature of about 750 F. leaves the heat axchanger 21
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mized by the treatment.

- heat exchanggr_28 wherein it is cooled to atmospheric condi-

. duced through a pipe 29 inte a separator 30 wherein diluent

"be rsjected through pipe 34 without fear of polluting a river,

555314
wl5m

through a pipe 22. A porvion of the gas phase separatad frow|

i
H
i
i
i
i

synthesis product in separator & flows through the pipe 11 an&

combines with the vaporized gas oil fraetion in the pipe 22.
Frior to combination with the vaporized gas oil fraction, theg
diluent gas phase is raised to a tcmperature of aboul ?ODOF. |
in & heat sxehanger 24, ?
The vaporized gas oil fraction, géseous diluent andé
diluent steam are introduced te a treating zone 206 wherein itg
contacts alumina containing about 0.5 per cent sodium oxide
at a temperature between 6550 and 900°F. Treatment of the gas

¢il fraction in the vapor state with base=-promotzd alumina

results in substantially complete deoxygenmtion of the gas-oil

fraction. However, olefin isomerization jis substantially mini

The decxygenated gas oil fraction issues {rom the

treating zone 26 through a pipe 27 amd is introduced into a
tions. Thereafter the condensed gas oil fraction is intro-

water is separated from the condensed gas oil fraction. The
separated water is substantially free from oxygen-containing
compounds as a result of the deoxygenation treatment and may ;
The gas oil fraction is then introduced through pipe 31 into
a fractionating tower 32 wherein the ftreated gas oil fraction

ls geparated into a high-boiling residue, a diegel fraction,

and small gaseous fraction forwsd by countact of the gas oil

!
fraction with base-promoted alumina. ' i
;
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The gaseous fraection is taken off ovarhezd from the§
fractiocnating tower 32 through a pipe 33 and is recycled therﬁ—
' through to the synthesis reactor 2. The pipes 33 leads into

the pipe 9 through which the gae phass separated from synthe-

it

e

5 8is product is recycled to the synbhesis reactor. Thls gaseo

fraction comprises mainly gaseous olefinic hydroscarbons, such
¥ .

as ethylene, propylens, butene and amylenc. This gaseous

fraction constitutes about 0.5 to 10.0 per cent of the gas

oil fraction contacted with alumina and is approximatsly 90

E; 10 § per cent olefinic in nature. This gassous fraction is an ex-
r cellent recycle pas to the syathesis rzactor, since it sub-
stantially.incréases,the vield of eondensable hvdrocarbons

| formed during the synthesis reaction.

A diesel fraction substantially free of oxygen-
..15 containihg organic compounds is withdrawn from the f{ractiona-

.ting Lower 32 through a pipe 35, This diesel fraction constl

tutes approximately 75 to 95 per cent of the gas oll fractiom

" fed to the treating zone 26, This diesel fraction contains
1355 than 2 weight per cent oxygen-containing organic compounfs
20 I and has a cetane rating of substaﬁtially the aéme as the un-
treated gas oil fraction, .

A high boiling residuum comprising approximately 5

to 25.per cent of the gas oil fractioen fed o the btreating

‘gmome 26 is withdrawn from the fractionating column 32 throug@

Fi

g 25 | a pipe 36, This high-boiling residuum has a bolliing point

A ©
L over 650 F.

i The above detailad description presents only a pra-

ferred modificatlon of the subjeet invention. Another modi-
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fication comprises contacting the total oil-rich phase of

synthesls product with base-~vromoted alumina, titania, thorig

o ;
in the vapor phase at a vemperaturs bstween 600 and 1000 T, ;

It is also feazible to treat both the gasoline fraction and

i
;
{
I

5 4 the gas-oil fraction separately with the bare-promot e treat-|

ing agent of the type describsd in this invention.

Obviously many medifications and variations of the

Invention as hereinbefore sst forth may be made without de-

parting from the spirit and scope thersof, and, thersfors,
10y only such limitations should be imgosed as gre indicated in

the appended claims,

N
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The embodiments of the lnvention in which an exclu—f

sive property or privilege is claimed are defined zs follows: |

1. A process for treating the oil-rich phase of thd

synthesis product obbtained by catalytic conversion of carbon

monoxids

bhase from said synthesis product and contacting said oil-ricH

rhass in

1000°F. with & breating agent comprising a metal oxide selectdd

from the
mixbures
selected

alkaline

treating

treating

treating

ozxide,

otl«rich
Fraction

treating

and hydrogen, which comprises separating an oil-rich
the vapor state at a temperaturs between 500 and

group consigting of alumina, titania, thoria and
thereof and 0.1 to 3.0 weight per cent of a promoter
from the group consisbting of alkali metal oxides,

parth metal oxides and amixtures thersof,

2. A process according to Olaim 1 in which the

agent is alumina.

3. A process éccording te Claim 1 in which the

agant comprises alumina and an alkali metal oxide.

ke A process accordling to Claim 1 in which the

agent comprises alumina and an alkaline earth metal

5, A process according to Claim 1 in which the

phage ig fractlonated into a gas cil and gasoline
and the gas il fraction is contacted with the

agent ®

6. A process for treating the oil-rich phase of

the synthesis produet obtalned by catalyltic conversion of

carbon monoxlide and hydrogen, which comprises separating an

oll-rich

phase from sald synthesis product, adding ammonia

to sald eil-rich phass and contacting said ammonia—contaiﬁingi

oil-rich

phase in the vapor slate at a temperaturs betwsen

1
1
i
i
|
I
i
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‘] and 1000°F, with a treating agent comprising a metal oxidé
selected from the group cnﬁsisting of alumina, vitania, thoria
fand mixtures thereof and 0.1 to 3,0 welght per cent of a é
promoter selected from the group congisting of alkali metal

oxldes, alkaline earth metal oxides and mixtures thersof,

7- & process according to Claim © in which the
ladded ammonla constitutes less than 2 weight per cent of the

oil-rich phase.

8. A process for treating the oil-rich phase of the
synthesis product obtalned by catalytic conversion of carbon

monoxlde and hydrogen, which comprises separating said synthe-

#is product inte an c¢il-rich phase and & water-rich phase,
contacting said olil-rich phase in the vapor state in the
presence of added steam at a temperature of 500 to 1000°F.
with a treating agent conprising a metal oxide selected from
the group consisting of alumina, titania, thoria and mixtures
thereof and 0.1 to 3.0 welght per cent of a promoter sclected
from the group consisting of alkall metal oxides, alkaline

fearth metal oxides and mixtures thersof.

9. A process according to Claim & in which the
udded steam is obtained from a portion of the water-rich

rhase sseparated from the synthesis product.

10. A proecess for treating the cil.rich phase of the

synthesls produet obbained by ecatalytie conversioen of carbon

monoxide and hydrogen, which comprises separzting =aid synthe-
sis preduct inte an oil-rich phase, a water~rich phase and a

gaseous phase, contacting said oil-rich phase in the vapor

state in the presence of 2 gaseous diluent at a temperature of

= ; : 500 to 10Q0°F. with & tresting agent comprising a metal oxide
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.ected from the group consisting of alumina, titania, thoria

!an& mixturcs thereof and 0.1 to 3.0 welght per cent of a

Epromoter gse¢lected from the group consisting of alkali metal
[

oxides, alkaline earth metal oxides and mixtures thereof.
3

1l. A process according %o Claim 10 in which the i
gaseous diluent is derived from the gas phase separated from

the synthesis product.

Ciie e P
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