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COMPLETE SPECIFICATION.

Improvements in or relating to the Separation of Hydrocarbons and Oxygenated
Compounds from Mixtures,

We, Stanpasp Oz DuvErormaxt Cod-
rany, a Corporation dnly organised and cxist-
ing under the laws of the State of Delavware,
United States of America, Elizabeth, New

5 Jersey, United States of Americs, do hereby
declare the nature of this invemtion and in
wlnt reanner the same is to be performed,
to be particulurly described and ascertained
in and by the follawing statement:—

10 The presenl invention is directed to a
method for ireating hydrvosarbon mixtures
containing oxygenated orgauic compounds
olefins, sromalic hydrocarhons, condenscd ring
and conjugated hydrocarbons resulting from

15 the renction of earbon monoxide and hydro-
gen over n cabalysl, In its more specific
aspects, the invention Is directed to fthe re-
moval of oxygenated compounds, arcmatic
hydrocarbons, condensed ring and conjugated

20 hvdrocarbons from such hydrocarbon mix-
lures to make the hf¥drocarbons suitable as a
feed stock for lubricaling oil synthesis,

Prior to the present invention, if has been
cuslomary tu praduce hydrocarbons and oxy-

25 genated urganic compounds by the Fischer-
1'ropach synthesis reaction wherein a mixture
of varbon monexide and hydrogen is contasted
with a catalyst under conditions to form a
product including hydrocarbons and exygen-

30 ated organic componnds. This material has
been proposed as a feed stock for polymeriza-
tHon io preduce polymers suitable for use as
lubricating ofls. Specifically, it has been
found that alpha olefins in the preduct resnit-

35 ing from the contact of & mixiure of carbon
monoxide and hydrogen with a catalyst under
suftable conditivns are quite useful for syn-
thesis to lubricsting oil polvmers. Tlawever,
this product contains considerablc amounts

40 of oxygenated orgsnic compounds which are
usually deleterions m polymerization reac-
tions. For example, Priedel-Crafts catalysts
such s5 aluminium chloride, react with oxy-
genated organie compounds which resolis in

45 deégradation of catalyst and in poor yields and
conversions.

We have also discovered that besides the
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coutwminating oxygenated organie compaunds,
the naphtha produced by synthesis of carbm
monoxide and hydrogen over a catalyst also 50
contains a comsidérahle amommt of material
having an aromatic or eondensed ring struc-
ture. These hydroearbon compounds have
been found to be undesirahle in the synthesis

of the alpha olefing for Iubricating ofl frac-55
tions. The undesirability of these compounds

is due to the fact that they compeie with the
olefins in the reactlon and are alkylated fo
form material of lower boiling poink then the
desirable polymur, Furthermore, the pres-60
ence of the ring structure in the lubricating
vil polymer eauses the polymer to be graded

in quality for usc as a lubricant. On the
other and, these ring structure hydrocarbong
are very valuahle compounds if they could 65
bie obtained frec of the contaminating oxygen-
ated compounds with which they are assoei-
ated in the syntlielic naphtha produced from
carhon monoxide and hydrogen. .

It has now hesi found that naphtha of the 70
type mentioncd before may be treated in a se-
quence of operations which will allow the re- -
moval of the deleterions compounds, Inuccord-
ance with the present inveniion, the naphtha
contaminated: with oxygenated organie com-75
pounds which. results from the Fischer-
Trapsch reaction is subjecied to o series of
treatments which includes conmtaciing the
naphtha with a solvent which will selectively
vemove the oxygenated ergunic compormds, 80
following which ihe solvent is removed from
the naphtha which is then subjected to a
treatment which will sclectively remove the
gromatic, condensed ring apd conjugated
hydracarbons and allow its vecovery for sub- 85
sequent treatment for production of substan-
tizlly pure aromatics. The naphtha which
has been trcated fo remove hoth oxygenated
organie compounds and aromatic, condemsed
ring md conjugated hydroearbons is then 83
polymerized to form a lubriesting oil poly-
mer, : :

Tt is, therefare, the main object of the pres-
ent invention o provide a process whereby
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naphtha contaminated wih oxygenated crganic
compaunds and aromatic, condensed ring

strneture and eonjugated hydroearhens i

treated to vemove the materials and then make
5 the nuphtha suitable as a feed stock for cata-
lyic conversions.

Another object of the present invegtion is
to provide a process for polymerizing olefinic
Lydrocarhons in the produck resuiting frome

10 the synthesis of hydrocarbons and oxygenated
orgunic compounds from earbon manoxide and
hydrogen whereby the deleterious cffcets of
contamineting bodies 1s obvlated. .

A still further objeet of the present inven-

13 tion is to provide a process whereby paxe
arematfics are recovered from the product of &
synthesis operation in which carbon monoxtde
aod hydrogen are contacted with an fron-type
catalyst to produce a product including aro-

20 matics, vther hydevcarbons and oxygenated
organic compounds.

Briefly, the present inventico is bascd on
the discovery thut the product produmeed in
the so-called Fischer-Tropsch synthesis con-

25 tains, besides the msual oxygenated organic
compotnds suek ag ketones, esters, aldehydes,
organic acids,"olefins and paraffins, aromalin
hydrocarbons, eandensed ring hydrocarbons,
and compounds having conjugated honds such

30 as acyclic dienes and styrene and its homo-
logues. In accordance with the present in-
vention, this product may first be subjected
io a series of treatmenis, including distilla-
tion, to segregate u fraetion containing the

35 hydroearhons of ring structure, which is then
subjeeted to treatment with 2 solvent having
the ability to remave selectively the oxygen-
ated organic compounds of the type mentioned
sbove, leaving a rafiinate phase which is sub-

40 stantially free of the oxygensted organmic
comprunds,  This raffinate is then subjeeted
to a second ireatment with a solvent or ad-

" - sorber having the ability to remove relactively
the aromulic hydrocurbons, condensed ring

45 hydrocarbons and conjugated hydroearbons.
The raflinate from ihis treatment js then sub-
jected, after removal of solvent, to polymeri-
zation conditions in the presence of a Friedel-
Crafts type catalyst to oblain a polymer

50 having improved Jubricating oil qualities while
the extract in which the aromatie, condensed
ring and conjugated hydrocarbons arc present
is treated for recovery of them.

In one specific made of practicing the

55 present invention, the naphtha resulting from
the ecomtact of carbon monoxide and hydrogen
with & catalyst ander suitable conditions is
subjected to treatment with an aqueous alka-
line solution to remove acidic hodizs. The

60 nephtha is then subjected to a distillation
operation to segreghte a fraction boiling from
about 100° t about 800°F. This fraction Is
extracted with 2 solvent such as aqueons
methano] under conditions to cause formetion

65 of raffmnate and extract phases. 'Uhe raffinate

phase is sepurated from the sxtract phase and
solvent is removed therefrom, The raffinate
is then subjected %o treatment with a solvent,
such as lignefied sulfnr dinxide, to causc the
formation of a second raffinate and second 70
exiract phase. The second rafiinate phase is
separated from the second extract phasce and
treated for the vemovsl of sulphur diexide
and then subjected o contact with a Friedel-
Crafts type catalyst io produce a2 lubricating 75
oil having desivable characteristics,

In accordance with another modc of our
invention, & product such as that deseribed
above is washed with en wlkaline solation to
remove organie zeids, The product in (hiy 30
Particulsr mode is then exivacted with an
aguecus soludion of methanel to form a fvst
rafiinate sud a first extract phase and the two
are scparated from each other, The first raf-
finate phase is then distilled to segrepate frac- 85
tions boiling up to 400%F. and hetween 400°
and 600°F. 'The fraction boiling between
400° and f0O°F, i35 subjected to a second ex-
traction with a solvent or adsorbent havipg
the ability to separate aromstic, condensed 90
ring and conjuguted hydrocarbons fram the
paraifinic and olefnic constitvents in the frac-
tion. The second extrsction, such as, for
example, with sulfur diexide at 2 low temp- _
erature, causcs the formation of » second raf- 95
finzte and second exiract phesc which are
separated from eacl: other,  The raffngte
phase is then subjected to a distillation opers -
tion to remove solvent and the raflinsts is ad-
mixed with the fraction boiling wp %o 200°F. 100
Te this perticular mode of praeticing our in-
vention, advantage is taken of the discovery
that the materia] boiling below 400°F. does
not: contain any appreciable quantitfes of hy-
drocarbons having condensed ring strocture. 103
Neftlier does the materinl boiling below 400°
F. 'lieve npprecisble guantfties of hydro-
carbons having aromatic structures, Thus, in
accordarice with this particular mode of omnr
inventivn, only the fraction containing the 119
deleterions eompounds is subjected to the
eeties of extractions. The eomhined fraction
is suitable as a feed stock for the symthesis
of Tubricating oil polymer.

"Ti aceordance with a still forther mode of 115
our invention, a wtiziure of carbonm monoxide
and_hydrogen which is controlled at a retiv
in’ the range between 1.5:1 to 1.8:1 iy sub-
jected to conditions including contact with
a catalyst such as an oxide or metal of the 120
Group VIII, at a temperature in the
range between BHOOYF. and 6350°F. and a
pressure of 300 to 500 pounds per square
inch gauge. In this operution, it is desirable
to provide a recycle ratle of nnreacted mate- 125
rinl to feed mixture in the range from ahont
2:1 %o 5:1. Thiv synthesis prodnees a pro-
dyet including paraffinic, aromatie, and olefi-
nig hydrocarbon and exygenaled organte com-
pounds such as ketones, aldehydes, organic 130
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acid, cstrrs, aleohols and the like. The pres-
ence of the ozygenstcd organie compounds
makes the separation of the aromatic hydro-
carhons from the ather hydrocarbong of simi-
lar boiling points very difficuls. Therefoxe, in
accordance with this mode of anr imvention,
the product is subjected to a distillation
aperation to obtain o fraction heiling between
100°F, and 600°F, This fraction fs then
10 subjected Lo treatment to remove the oxygen-
ated organic compounds. The trestment may
involve extraction with aqueous methanol or
contacting with a treating reagent comprisin
an alkali mets] hydroxide, oil-saluble alkeli
15 metal petrolenm sulfonatc, and a hydrecarbon
hoiling In the lube oil hoiling range at a temp-
erature of approximately $00°F. Such treat-
ment, whether solvent exiracting or contact-
ingr, effcetively removes the oxygenated orga-
920 nic compounds from the hydrocarbon fraction.
The naphths now substantially ree of oxy-
genated compuunds is then subjected to s0l=
vent extraction for separation of ihe predomi-
nently aromslic hydrecarbons, condensed ring
25 gnd eonjugated hydroearbons from the pre-
dominzntly parafinic hydrocarbons. The raf-
finate may then be subjecied to pulymeriza-
tion vonditions in accordance with other
modes of our inventlon while the extract may
30 be ireated for removal of olefing and separa-
tion of pure arcmatic hydroearbans.

It must be emphasized thet in accerdsnce
with this mode of onr fnvention, it is possible
to obtain higher purity sromatfes from syn-

35 thesis mephthas than has been possibie from
products resulting fram cstalytic conversions
of hydrocarhon fractions ohtained from petro-
lenm. This is due, primarily, to the ratic of
olefins to paraffins in the non-aromatic portion

40 of the aromatic fraction of synthesis naphtha
which is appreciably higher than in the cor-
responding fractions from ronverted peiro-
lewm fractions. For example, the olefin to
paraffin ratic in the synthesis naphtha ex-

45 tract is approximately 10:1 while the olefin
te paraffin Tatio in extracts from converted
petrolenm fraction is in the range of 1:1 to
1:10. Thus, when acid treating the former
fraction the olefins are pasily removed while

50 in the latter case the olefins are in & minor

smonnt and paraffng are present in major
quaniittes and are unaffceted by the acid.
The invention will now be further illus-
trated by reference to the drawing, in which:
Yix. 1 is 2 flow diapram of one mode af
praclicing our inveamtion;
Fig, 2 presents a flow diagram of a second
mode of practicing the invention; and
Fig. 3 presents a flow diagram of a third

60 mode of practicing the mveniion.

Tteferring now te the drswing and speci-
feally to Tig. 1, mumernl 11 designatcs a
charge line throngh which a hydroearbon
fraciion, which ig Lhe product obtained by

85 synthesis of hyvdrocarhons and oxygenated

T

55

organic compounds from ecarbom monoxide ¢
and hydrogen over a catslyst, is introduced
into the system. The product flows through
line 11 and is admixed with an alkaline soln-
tion introduced thereto by line 12, as will 70
be deseribed further. The mixture of prodnet
and alkaline solution is mtimately contzeled

in an incorporstor 1¥ and the mixiure dis-
charged by way of line 14 inio a sestling
vassel 15. Settling vessel 15 is of sufficlent 75
capacity to allow scparation by gravity be-
tween the hydrocarbon fraction and ihe al-
kalime solution. The alkaline solution is re-
moved from vessel 15 by line 16 and recycled

in part by line 17 and pump 18 to line 12.80
A partion of the used alkaline solution may
be discharged from the systern by manipula-
tivn of valve 19 in line 16 and ar equivalent
amount of fresh alkaline soluiton to compen-
sele for that withdrawn may he introduced &5
inta the system by opening valve 20 in lige
12. The hydroeerhon fraction separated from
the alkaline solution in vessel 15 is withdrawn
by line 21 und discharged into a2 fractienation
zone 22, Fractionation zone 22 is Mustrated 90
by a single distillation tower provided with

a heating meeans illustrated hy coil 23. It

iz to be understaod, however, that fractioma-
tion zone 22 misy be a series of fraclional
distillation tuwers, each equipped with sui{-95
able internal baffing equipment to provide in-
terna} eonlact hetween vapors and liquid.

The treatment with alkaline saletion in in-
corporator 13 and vesscl 15 serves to remave
organic ucids from the hydrocarbon naphiha 100
which is then subsequently distilled In frac-
tionation zone 22 to remove material having
less than 5 earbon atoms which is withdrawn
from the system by line 4. Feavier frac-
tions boiling about BOC°F. are withdrawn 105
from fracticuation zone 22 by line 25 while

“a fraction having b or more carbon atoms and

boiling up to GODYE. is withdrawn by line 26.
This fraction will contain the desirable alpha
mono-olefins and is also ronfaminated with 110
aromatic hydrocarbons and conjugated con-
densed ring stractures. The fraction is also
contaminated with oxygenated organic com-
pounds, sneh as ketones, aldehydes, esters and
orgenic acids, which may not have been re- 118
moved in vegsel 15 iu the alkaline sslution
separated from the bydrocarben. Canse-
quently, it i3 necessary in accordamce with
the present invention te subject this fraction
boiling up to 600°F. to a solvent extraction 120
treatment with' squeovs methanal or other
suitable polar solvent hLuving the ability to
separate oxygenated organic compounds from
hydrocarbons, Such selvenis are, for ex-
ample, squeots acetome, aqueous acetic acid, 125
mono- or di-ethylene glyeols, and the Hke.
Tn this particular instance aguepus methanol
conlaining approzimately 2095 of water is in-
troduced info sm extraction tower 27 by line
28, The hydrocarhon fraction boiling up to 130
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600°F. is mtroduced theveto by Iine 26 as
has been described. The conditions in ex-
traction tower 27 are adjusted to produce a
raffinate plmse and un exiract phase. . The

§ yafizate phasc will include substantially only
hydraocarbons while the extract phasa will in-
clnde the solvent and the ozygenaled vrganic
compounds remuining in the naphtha aftcr
the treatment in vessel 15 . The extrack phase

0 may be removed from extraciivu tower 27 by
line 29 for further treatment and recovery of
the solvent and nxypenated arganic com-
povnds conlained therein, The raflinate phase
discharged by line 80 from extraction tower

15 27 may be treated in a tower, not shown, for
recovery of any disgolved selveni therein and
then discharged inte a sccomd  extraction
tower 31 wherein the primary ratinats ig sub-
jeeled Lo exireetion with a solveot, such as
20 liquefied, sulfur dioxide at a low temperature,
to canse the formation of a second raffinate
and e second extract phase. The solvent cm-
ployed in the second exiraction zone 31 shonlid

be a solvent which will selectively separate
25 aromatice, condensed xing structure and com-
jogated hydrocarhoms from other hydro-
carbong, sock as olefing and paraffng, Such
solvents, begldes sulfar dioxide, will incinde
phencl, aniline, tri- or hexa-ethylene glycols,
30 sulfolames, sulfolenes and furfural.  Salid
selectiva adsorhents snch as silica gel may also

be need. Im this pardicelar imstanee, it will
be assumed that sulfur diozide {5 the solvent
and that it i3 employed at p temperature of
35 the order of —30°F. Solfur dioxide will be
introdweed by lne 32 into the top of extrac-
tion tower 31, the hydrocarbon raffinate fvom
primary cxtraction zonc 27 being introduced
by line 80. Conditlons are adjusted in cxz-
40 |raction zone 31 to form a second raffinate
and a second exiract phase. The second ex-
tract phase will inchide suhstantially all of
the solvent and the aromalie, condensed ring
and conjugated hydracarbons which may be
removed by line &t for vecovery of the solvent
and these bydrocarbons, The second reffmate
phase swill be withdrawn by linc 22 info o
golvent recovery atripping zone 34 for re-
moval of solvent from the raffinate. Stripping
zone 34 is egquipped with e kealing or tem-
pevatnre controlling means lustrated by coil
¥3 fuor removal of the solvent, in this par-
tioular instance, sulfur diexide, from the
raffinate. Sulinr disxide fs romoved by line
86 for rense in the process while the sulfur
dioxide-frec raffmatc is discharged by lins
87, 'The raffinate now substzntizlly free of
exygeneted grganic compeunds and aromatic,
condensed ring and conjugeied hydrocarbons

- 50

" 60 may then be polymerized in polymerization

zone 88, While polymerization zone 88 has
heen showa sy a bleek, it will be wnderstand
to indude all auxiliayy cquipment necessary
to. eoudoet such polymerizations. Line 39

" 84 jg provided for the introdaction of sluminum

chloride into polymerization zone 38 and
aleminue  chioride sludge is  discharged
thzrough line ¢0. The polymer, which will
incInde unresected hydrocarbons, may be rze-
covered from polymerization zone 58 by line 70
41 and sohjecied to distillation or treatment
far recovery of the desirable product having
hubrienting oil characleristics.

In a second mode of practicing our mven- _
tion, a product sifler to that smployad with 75
respect to the cxample deseribed in conjune-
tion with Fip. 1 s intreduced Into the system
by line 80 from z somree nol shown, Line
50 discharges the product into 2 caustic wash-
ing zone 51 which, for convenience, i illns- 80
trated as a rectangle. It will be undersiood
of course that caustic washing zonc 51 will
mclude means for intvoducing, withdrawing
and cirenlating eatistie, which, for conveni-
ence, may include line 52, provided for in- 85
iroducing fresh cansife, and line 53 for dis-
charge of the used canstic, The naphthe is
separated from the caustic solution in zone 51
and is withdrawn therefrom by Yine 54 injn a
first exivaction gone 35. Bytraction zonc 55 90
i€ similar to extraction zone 27 deseribed with
respeck te Fig. I and is provided with a line
86 Ior iniroduction of a polar solvent, such
as agquepus methansl, thareto. Similar ta
exiraction zone 27, other polar solvents of 95
the type mentioned may be nsed in extraction
zoma 585, Thesa solvents should have the
ability to remove selectively oxygenaled
organic compounds from hydrocarbons. Con-
ditions aye adjnsied in extraction zone 55 for 100
formation of 2 primary rafinsie and & prim-
ary extract phase which are separated from
each other. The exttack phase will includa
the greater portion of the solvent and ihe
oxygensted organic compounds and may be 103
removed from exbraction zone 55 by lipe 57
for zecovery of the solvent for reusc and oxy-
genated organic compounds which are gaite
valuable in therselves.

The primary raffinate phase iz removed 110
from extraction zone 55 by line 58 and rimilar
to’ the mode of Fig. T wuy also be trested
by means not shown for recovery of the sol-
vent. In this particular instance, It is as-
sumed that such means, although not ghown, 115
are provided and the substantially solveni-
free raffivate is introduced by linc 58 into a
distillation zome £,  Distillation mone 59,
similar to disiillation zone 22, may be » series
of distillation towers but for convenicace is 120
ghiown a5 one tower. Distillation zone 59 is
equipped. with a hezting means illustrated by
coll 60 for adjusting temperaturc and pres-
surg therein to canse removal by line 61 of
u fraction having 5 or more carbon atoms 125
boiling up to 406°F. and hy linc 62 a fraction
bniling befween 400° and 600°T. and hy
line 68 a fracltion boiling above 600°F.

The fracticn boiling between 400° and
600°F. in this particular instance containg 130
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& substantial amount of aromatics preseut in
the orginal naphtha snd aleo condensed ring
and conjugated hydrocarbons. This fraction,
therefore, is then subjected fo irestment in

5 » sccond extraction wone 63 with 2 solvent
having the =hility to remove selectively these
types of hydrocarhons from the other hydro-
carbons eontained in the fraction introduccd
in zone 64 by line 62, Similar to the solvents

10 employed in extraction zone 31, any solvent

having the ahility to remove selectively
sromatic, condensed ring and econjugated
hydrocarhons from other hydrocarbons may
be emploved. However, sulfur dioxide is the
15 preferred solvent which may he used at =
fow temperature of upproximately —50°F.
This solvent may be inlroduced into exlrac-
tion zonc 64 hy line 65 and conditions are
adjusted in zone 6% to cause the formation

M 4 a secomd rafinate and n second exiract
phase. T'he second extract phase, which will
include a substantial amount of the solvent
and the aromatie eondenscd ring strucfure
hydrocarbons may be withdrawn by lne 66

5 for further treatment for recovery of the <ol-
vent and the hydrocarbons which have beea
removed. Thesc hydrocarbons in themselves
are valuzhie materials and may be recorered
for farther wse. The raffinsle is withdrawn

30 from extraction zone 64 by line 67 and is

discharged thereby into a solvent slripping
zone 68. Solvent stripping wone 68 is pro-
vided with z temperature adjusting means
which is illustrated by coil 69 for adjustment

85 of temperature and pressure in zone 68 for

recovery of solvent from the raffinate. This

recovered snlvent may be refirned to cxtrac-
lion zone 64 by Ime 70 ag will be described
farther. The substantially solvent-free

40 raffinate iz withdrawn from stripping zone

68 hy line 71 and has admized with it the
fraclion holling up to #00°F, withdrawa from
distillation zane 59 by line Ait. The combined
fractions boiling up to 600°F. substantially
45 free of oxygenated organic compounds and
ohjeclionable aromatic, condensed ring and
conjugated hydrocarbons may then be sub-
jected to the eatalytic conversiom operation,
such as polymerisation, in the presence of 2
50 Friedel-Crafts type cotalyst in zone 72.
Qimilar fo zone 88, polvmerization zome 72

]
U

is provided with e line 73 for introdunction

of aluminum chioridc and line 74 for with-
drawal of zlumimumm ckloride sludge.  The
- 55 produet, including labricating oil polymers,
mav be withdrawn by Iine 75.
The solvent removed from stripping zone
68 by line 70 is rccycled to extraction zoune
64 zlong with s diluent which may be normal
50 butane, normal pentane or the Tke introduced
by line 76. The normsl butape ov narmal
pentane serves to cause substantially complete
separstion belween the nom-aromatic and
arcmaabic constituents in the fraction intre-
&5 duccd in extraction zene 64 by line 82.

Referring mow to Fig, 8, auraeral 80 desig-
nates a synthesis unit which is provided with
mesns for contackng a feed gas with a suit-
able catalyst to prodoce hy%d’;ocarbuns and
oxygenated organie compounds from carbon 70
monoxide and hydrogen. It will be nmder-
stapd that, for convenience, synthesis unit 50
is shown as a block and will include means
for contacting the feed with the catalyst,
separuling products from the catalyst, and rc- 7S
eyoling unreacted material. Leading to syn-
thesis unit 80 is line 81 by way of which a
miziure of carhon monexide and hydrogen
is introduced into the system. Conditions
are maintained in unit 80 to obtain a produet 80
containing hvdrocarbons and oxygenated com-
pounds. This product is removed from wmit
90 by linc 92 and discharges to s trealing
zone 98 in which it is trealed with ap alkaline
solution such as sodinm hydroxide fntrodueed 85
by line 24. The sodiun hydroxide is removed
from zone 98 by line 95 cither for reuse or
ix discharged from the sysiem. The ireated
product is then discharged by line 96 info
Qistillation mons 9%, It will be understood 50
that digtillation mone 97 may include o series
of digtillation towers, but for convenicnee it
is shuwn as o single distillation tower with
a heating menns such ag illustrated by eoil
98 for adjustment of tempseraiure angd pres- a5
sure thevein. It will be understond that zonc
97 will be equipped with suitable internal
baflling eguipment such as bell cap trays to
insure intimate contact between vapors and
liguid. _

A fraction boiling below 100°T, js removed
from zone 57 by line 09, while & heuvy frac-
tion boiling above 600°YF. is removed by line
100; a fraction boiling in the range bebween
100°F. dnd 600°F. is withdrawn by line 101 108
and routed thereby to a ireating zome 102
which may be either a solvent extraction
opuration or other treating operations in
which oxyeenated compounds are removed.
Tor example, it may be a sclvent cxtraction 110
zome: in which agueous methanol is employed
as u solvent or zone 102 may be a contacting
zone in which ‘the naphtha boiling in the
range indicated iy contacted at o temperainre
of approximately 300°F. with a #reating 115
acent comprising sodinm hydroxide, sodium
mahngany sulfonates and = Iuhe ofl fraetion,
gich ag a solvent extract of a lubrieating oil
fraction. A freelion substantially free of
oxvgenated compounds is discharged from 120
zome 102 hy line 103 inte solvent extraction
#ome 104, whercin it is contacted with a sol-
vent selective for removal of avomatie, com-
depsed ring and conjugaled hydroearboms,
such as sulfur dioxide which may be inlro- 125
duead by line 106,

Conditions are adjusted in zone 104 to form
rafinzte und extract phases which are separ-
ated from each other. The rafinate phasc
may be remavéd by Line 108, freed of sol-130

100
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vent and subjected to polymerization condi-
tions as has been described with regpect to
Figs. 1 and 2. The exiract phase is dis-
charged from zome 104 by line 107 to a sol-
5 vent siripping zone 108, for removal of sul-
fur dioxide by adjustinent of tempersture and
pressure therein by a heating meens illns-
trated by coil 102, The solvent js removed
by line 110 for further use while the sol-
10 vent-free extract is discharged by line 111
inta a tresting zone 112 in which the avomatic
naphtha is subjected to contact with a treai-
ing reagent such ay aluminum chloride, sul-
furic acid, toluene sulfonic acid, wnd other
15 treaiing reogents having the ability to resct
with olefms. In this particvlar instance it Is
assmed that aluminom chloride is emplayed,
which is introduced into zone 118 by line 113
from a sourcc not shown. Aluminum chioride
20 veacts with the olefins and i3 removed as
sludge by line 114. The aromutic estract
may be discharged from zone 112 by linc 116
into & distillation zome 116 which is provided
with a heating means such as coil 117 which
25 allows adjustment of temperatures and
pressures for segregation of pure aromatics
as will be described. Zone 116 is provided
with internal bafling equipment such as bell
cap trays and other packing material for in-
30 timate contact between vapors and liquids.
While zone 116 is shown as a single fower, il
18 apparent that it may be a series of towers
for separate recovery of differanl boiling
. aromatic fractions, Conditions aze adjusted
35 in mome 116 Lo allow removel by line 118 of
a fraction consisting snbstantially of toluens:
higher boiling fractions may be recovered hy
lines 1312 and 120, respectively.
Thus, it will be seen, in accordanee with
40 this mode of our invention, it is possible Lo
remove oxygenated orgunie sompounds and
aromatic and other ring struclure compounds,
to produce valuahle lubricating oil, and aiso
to ohtain substantially purs avomatic com-
45 pounds from naphtha produced by hydro-

genation of carbon oxides. Heretofore, it

hag not been realized that aromatic and other
ring struetare hydrocarbons were present in
. synthesis naphihas. Nor bag #f been veslized
- &p that these compounds deleteriously affected
the quulity of polymers produced from suth
naphthas; similorly, it has net heen apple-
ciated that synthesis naphthas are a rich
sourve of valuable aromatic hiydroearbens.
55 It will be seen from the foregoing deserip-
tion that our invention accomplishes both of
“these ends. -
* Thus, our invention is dirceted tv a process
for increased uiilization of naphtha produced
80 by catalytic hydrogenatioh of carbon oxidcs,
wherein said naphtha {s employed for the
production of synthetie lubricating oils and
‘chemieal raw materials, | By the use of our
“process, better conversion  (selectivity) of
G5 olefins to Iubricating oil is obtained and Tuhri-

cating oil of better quality is obtained than

is otherwise possible, In addition, by the use

of our process aromatic concentrates of high
purity suitable for the manmfacture of sol-
vents and chemiesls are recovered. In this 70
operation, the total synthesis naphha is fed
‘to.a caustic wash operation for the remaval

of cerboxylic weids and Jow molecular weight
oxygenated compounds. Removal of ecar-
boxylic acids prior to distillation results in 73
the elimination of the formation of additional
guantitics of high molectlay weight esterg in
the distillaion step, sald esters which if pre-
sent in the feed to solvent emtraction for
oxygenated compound removal wounld ke diffi- 80
cult to removc and lowcred extraction
efficiency would result. The caustic washed
naphtha distillate of the desired boiling
range {Cs-600°F. iz shown in the exsmple)

in fed 4o a unit for removal of axygenated 85
compoonnds, The solvent employed for this
purpose may be aqueons methanol or some
nther polar solvent of similar characteristics

for oxygenated compound removal. The rafiin-

ate from the extraction of oxygenated com- 90
pounds s then fed to anather nmit wherein
arpmatic condensed rivgandeonjugated hydroa-
carhons are extracted and 2 raffinate suitable

foi use as a charge stock to inbe synthesis is
pigpired. The agent employed for extraction g5
of ‘the sromatic, condensed ring end conju-
gated hydrocarhans may be a selective solvent
such ‘as lignid sulfor dioxide, or a selective
adsorbent such as silica gel, or some other
agent of simjlav characteristics for aromatic 100
removal and reeovery of high purity avromatic
extracts. In elther casc, conditions of opera-
tion are adjusted in a manner well-known to

the art for the recovery of material of high
aromatic content. It is necessary for efficient 105
recovery and efficient removal of the aromatics
from the naphtha that the oxvgenated com-
pounds be removed from the naphiha before
the sulfur dioxide extraction step im order
than high seleclivity in extraction of are- 11¢
matics may be obtaimed. The aromatie ex-
tract from the sulfur dioxide or silica gel
cxtraction step oy then be processed in a
number of ways familisr to the art for the
recovery of aromatic material of the desiréd {15
boiling range and other characteristics. Tor
example, the extract will contain small qoan-
tities 'of olefins, which may be undesirable.
These olefing may be eliminated by treai-
ment of the aromatic cxtract with sulfuric 120
acid of 83 to 90 per cent purlty, and then re-
digtilled for the preduction of aromatics hav-
ing desirable characleristivs with regard to
colar, odor, and stability.” =~

. The removal of sromatics from the de- 28
oxygenated naphtha prior to the polymerisa-
Hon step results In increased selectivity of
vonversion of olefing o lube oil. ¥or ex-
ample, when a swvothesis naphtha deoxy-
genated by usc of a polar solvest bul not 130
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freed of aromatics is cmployed as feed stock
conversions of olefins to materials boiling ont-
side (heavier than) the feed range is 90
_to 95 per vent, but conversion o lubricating
3 il is only 65 to 85 per cent.  fn the other
hand, if the aromatics are removed prior to
pulymerizstion, conversions and selectivity of
the olefins to lubricating oil of over 80 pex
cent may be rcelived. It has bren shown
10 that if uromatics are present in the fecd to
Tube synthesis that considerabel alkylation of
the aromatics with olefins occurs, with net
Towered oonversion of clefins to synthetic Jube
oil, and production of sub-lube aromatic
15 materials of higher hoiling range than the
feed, and unfit for usc us lubrieating oils.

In order to illustrate the invention further,
two povtions of a nephtha, resulting from
contact of earbon mopoxide and bydrogen

20 with an iron-type catelyst, sneh as promoted
iran oxide, under suitable conditions tn form
a product of hydrocarbons and ozygennted
organic compounds, were treated, "The total
product was distilled to obtain a frgelion
95 boiling belween 160° and 400°T., This frac-
tion was distilled over a mixtore of sodium
muhogany sulfonaies, a phenolyie extract of
a lubricating oil fraction, and sodium
hydroxide with sn amount of sodium
80 hydroxide in the mixziure of approximately
41.5% by weight., During this distillation,
substantially all the organic acids were re-
moved. This fraction was divided info iwo
portions. One was treated with two 80%
35 ivests of a solvent comprised of 20% water
and A0 methanol, The rafiinate was separ-
ated from the solvent and subjected to inspec-

tion. This fraction was then polymerized at
150°F. cmploying alominum clloride as 2
eatalyst, The sluminum chloride wus added 40
slowly over a peviod of about one hour and
the reaction continued for another five hours.

In the serond instance, the fraction boil-
ing between 160° and 400°F. which had been
distilled over the mizture of sodinm sulfon- 45
ates, lubricating oil phenol extract and
sodium hydroxide was subjected to treatment
in accordance with the present invention in
which It was extracted with $wo 10095 treats
of 80G% agueous methanol. Following this 50
treat, the raffinate was freed of methanol
solvent and then extracted with five 100%
treats of liguefied salfur dioxidc at —a0°F.
Norme], butzne was cnployed in the solvent
axtraction with solfur diozide lo facilitate 55
separation. The fruclion, whicli was sth-
jected to the series of ireais as deseribed,
was then polymerized at 150°F. employing
aluminum chloride as the catalysk, with the
aluminum ohlaride being added slowly over 60
a period of zbout one hour and the reaction
conlinned for another five hours.

The follmeing table presenty the resulls
of the Inspestians of the product subjected to
treatment in sccordance with the foregoing 65
description. In the first column, the feed in-
spections and the polymerization data on the
meterial which Luve been extracted with
aqueous methano] are given. In the second
column, inspeetion and polymerization data 70
are given for the fraction which had been
treated in accordance with the present in-
veniion.

TarLe I

75 Teed Inspections:
Bromine Number ...
o, Alpha Olefins (of Tota (Mefins)
Oxygen Compornd, Wt. % of Total
Functional Groups
80 Specific Gravity at 60°F. ...
{Htraviolet Absorption coefficient,
K at 232 Millimicronz
255 Millimicrons .
258 Millimicrons
Infrared Coefiicient at 14.3 micron
Polymerization Data:
Catalyst Added (grams AlCL per 100 ml
charge) -
Lube ¥ield, Vol
80 Lube Ingpeelions:
Vigeosity at 210°F., B.E.U.
Viscosity Index .
(ravity, ® APT ...

e pun are

85

% of Feed ..

wer

ana e

. o 5
L S 100.3
882" a7.8
0.05 0
0.7379. 0.7420 80
1,788 0.748
1.709 0.578
0.858 01383
0.248 0 86
1.5 15
52.3 50
50
754 67.8
o7 108
827 38.8

1t will be sesn from the foregoing daja

95 that the material treated in accordance with
the present invention gives improved results

pg indicated by the quality of the lubricating
oil polymer. It will he noted that the bro-
mine number of the product treated in aec-

cordance with ‘the prosent Irvention is sab- 100
stantislly lhe ssme, if not greatey thar the
material treatcd oply with the methanol. It

will also be noted that the alpha plefin con-

tent is substantially the same for the twe
materials while the oxygen comfent of the 105 .

s ——
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metexials treated in accordancs with the pre-
sent invention has been reduced to zera. The
higher specific gravity of the material treated
in zceordence with the present invemtion in-
dicates removal of aromatie, vondensed ring
and conjugated hydrocarbon compounds. This
ig ulsy indicnled by the uliraviclet absorption
cocfiicient K at 282, 985, and 288 milli-
microns wave lengths. It has been estab-
10 lished that high absorpiion cosiicients at
these wave lengths indicate the pressuce of
cerlain aromatie and condensed ring strue-
turc hydrocarbons. Similarvly, the infrared
coefficient at 143 microns of the product
15 treated in accordanee with the present inven-
tion is substantially Icss than thal in which
aqueous methanol was used. Again this is an
indication of sabstantially complete removal
of aromaiic constitucnts. The polymeriza-
20 Lion data farther indicates the advantages of
the prescuot invention. While the Inbricating
ofl yield was substantially the sume for the
Lwg runs, it will be noted that the quality of
the product treated in sccordance with the
25 present inventfon is substantially greater us
indicated by the viscosity index than that
treated in the conventional manner,
While not shewn by the data, runs wezc
made on the same stocks in which smaller
30 guantities of catalyst were added, In the
product trealted in accordance with the pre-
sent invention by the same smonnt of cata-
Iyst, substantially greater yields of pelymer
of higher t{nality were also obtained,

The catalyst emploved for the polymerisa-
tion process is one of the well known Friedel-
Crafls Lype of catalyst such as illustrated by
alymiram chloride, boron trifluoride, ferric
chloride, titanium tutrachloride, zine chloride,
und many others toe nmmerons to mention
here.

Fhe fron-type ecatalyst employed in the
synthesis step may be ron, cobalt, or nickel

w1

40

or an oxide thereof, Preferably the synibesis .

45 catalyst is Fe.0: or Pes(ds, with the former
in the gamma form.

Having now particularly described und
ascertained the natore of our said invention
. and in what manncr the sawe is io be per-
50 forraed, we declare that what we ¢laim is:(—

1. A process for the separation of olefins
from the mixture of hydrocarbons and oxy-

- wenated organic compounds produced in the

Fischer-Tropseh svnthesis process compris-
55 ing treating the mixture with 2 solvent hav-
ing the shility to remove selectively the oxy-
genated organie rompowmds to form an extract

phase containing the oxygenated organic .

vompounds and g rafiinate phase, separnting
G0 this rafinate phese, snd treating it with a
solvent or adsorbent which will remave selee-
tively the avomatie hydrecarbons, condensed
ving hydrocarbons and conjugated hydro-

_ carbons to leave g second raffinate phase from
65 which clefins suitable for polymerization to

pradoce lubrieating oil stocks may be
separated,

2. A process as claimed in Claim 1 where-
in the selactive solvent for the oxygenated
crganic compowrds is a pelar solvent such as 70
aqueous methanol, aguedus acelone, agueons
acetie acid or mono- or di-cthylene glyeol

3. A process ay claimed in efther of Claims
1 or 2 wherein a selective solvent is nsed for
the yemoval of the arvomatie, condensed ring 75
and conjugeted hydrocarbons such as sulfur
dioxide, phenol, anilinc, tri- or hexa-ethylena
glycols, a sulpholane, a sulpholenc or fur-
fuxal.,

4. A process as claimed in Claim 8 where- 85
in the treatment with the selective solvent for
the extraction of the svomadic, rondensed
ring and conjugated hydrocarbons comprises
treglment with liquid sulfur dloxide at =
temperature of about —5C°F,

. A process as claimed in any of Claims
1 to & wherein the first raffinaie phase is
freed from the solvent for the oxygenaked
coinpounds hefore freatment with the solvent
for the arometic, cundensed ring and eon- 90
jngated hydrocarbons.

6. A process as claimed in any of Claims
1 to & wherein the mixture is subjected (0
a preliminary treatment with an aqucous
alkali solvent io vemove acidic hodies before 95
traatment with the sclvent for the oxygenated
compounds, .

7, A process as claimed in any of Claims
1 te 6 whexein the mixbure iz Iractionally
distilled prior to the treatment and only ibe 100
fraction boiling up to 600°F.; and preferably
the fraction boiling from 100-600°F., is sub-
jertéd to the solvent treatmrxmt.

8] A process as clafmed I any of Claims
1 to ¥ wherein the raffnate fraction, after 105

.thee extraction with the solvent for oxygenated

compounds, iz distilled to yield a fraction
hoiling up to 400°F, and a fraction hoiling

Jrom  400-600°F., and a fraction bofling
. shove 600°F,, and the fraction builing be- 110

twoen 400 and 600°F, is subjected to the
treatment with the selective solvent for the
aromnatic and conjugated and vondensed ring

. hydroearbons.

9. A procoss ss claimed jn Claim 8 where- 115
in the Fraction hoiling below 400°F. is com-
bincd with the raffinate phase after the ex-
traction of the feaction beiling between 400

amdl 800°F. with the solvent for the aromatic

snd conjugated and condensed ring Tiydre- 190
earbons.

10. A process as claimed In sny of the
preceding elaims wherein the rafiinate phase
ohtained after treatment with the seleetive
solvent for the aromatic and conjugated and 125
condensed ring hydrocarbons is digtilled to
remove any entrained solvent, and is then
polymerized to produce hydrocarbons boiling
in the labricating oil vange.

11. A process as claimed in Claim 10 130
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wherein the polyrerization is effected by con-
tacting with a Friedel-Crafts type catalyst.
12. A process as claimed in sny of the
preceding claimsz wherein the extract phase
5 from the treatment with the solvent for the
avomatic, comdemsed ring and conjugated
hydrocarbons is treated to recover the aro-
matie, condensed ring snd conjugated hydvs-
carbons,
10 18. The process for recovering olefins from
mixtures of hydrocarhons comtaiming them

togother with erematie, condeosed ring and
conjugated hydrocarboms, and ocxygerated
compounds as hereinheforc described with
reference to the seeompanying drawings, 15
14. A method far the preparation of Jubri-
cating stocks as hereinbefore described.
" Dated this 14th day of Marsh, 1849,
J. T, ''YSON,
Brettanham Housc, 6th Floor, South Wing,
Lanecastar Place, London, W.C.2,
Agent for the Applicants.
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