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EDIBLE OIL SOLVENT PRODUCTION 

APPLICABILITY OF INVENTION 

This invention herein described is intended for utili 
zation in the separation, and ultimate recovery of polar 
hydrocarbons from a mixture thereof with non-polar 
hydrocarbons, which separation is effected through the 
use of a water-soluble solvent characteristically selec 
tive for adsorbing the polar hydrocarbons. More specif 
ically, my invention is directed toward the separation 
and recovery of aromatic hydrocarbons from various 
mixtures thereof with non-aromatic hydrocarbons. 
My invention is particularly concerned with an im 

provement in the type of separation process wherein a 
mixture of aromatic and non-aromatic hydrocarbons is 
introduced into a solvent extraction zone. being coun 
tercurrently contacted therein with a solvent selective 
for the adsorption of the aromatic hydrocarbons. A raf 
fmate phase, comprising substantially all of the non 
aromatic hydrocarbons in the feed stock (at least about 
90.0% by weight), is removed from one end portion of 
the extraction zone, and an extract phase comprising 
the aromatic components and the solvent is removed 
from the other end portion of the extraction zone, with 
the aromatic solute being recovered therefrom in a sol 
vent stripping zone through the utilization of steam. 
The hydrocarbon-lean solvent emanating from the sol 
vent stripping column is recycled to the extraction zone 
wherein it further countercurrently contacts the hydro 
carbonaceous feed mixture. 
My invention is applicable for utilization with any hy 

drocarbon feed stock having a sufficiently high aro 
matic concentration to justify the recovery thereof — 
i.e., at least about 25.0% by volume. As a general rule, 
the overall carbon number range of suitable charge 
stocks is from about 6 to about 10, although both low 
er-hoiling and higher-boiling material is often present. 
These charge stocks will include, in addition to C6, C7 
and CH-aromatics, non-aromatics, which can predomi 
nate in C8 and Cs-paraffms, C,,~plus aromatics and 
naphthcnic material. Typical of various sources of suit 
able charge stocks constitutes the depentanized efflu 
ent from a naptha catalytic reforming unit, coke-oven 
by-products, resulting from the pyrolysis of naphtha to 
produce propylene, wash oils, etc. 
My inventive concept is speci?cally directed toward 

the solvent stripping facility integrated into a solvent 
extraction process. The term “solvent stripping" is uti 
lized to connote the technique wherein an aromatic 
rich solvent stream is contacted with steam to provide 
a solvent concentrate substantially free from hydrocar 
bons, a vaporous stream comprising steam. solvent and 
hydrocarbons, and an aromatic concentrate having a 
reduced solvent content and containing steam. The 
present technique is particularly advantageous in that 
it affords additional removal of hydrocarbons, and par 
ticularly aromatic hydrocarbons having more than 
eight carbon atoms per molecule from the solvent con 
centrate. A distinct improvement is afforded when the 
solvent concentrate is recycled for further utilization in 
the solvent extraction zone. As a general rule, approxi 
mately 50.0% of the aromatic hydrocarbons contained 
in the recycled solvent suffer from re-cntry loss; that is, 
they ultimately appear in the recovered rat'?nate phase. 
This is of significant import when the ultimate consid 
ered utilization of the raffmate phase is as a solvent for 
edible oils. 
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2 
Within the food processing industry, it is common 

practice to extract edible oil from various food materi~ 
als by contacting pulverized particles with a solvent and 
subsequently recovering the extracted oil by distillation 
or fractionation. Such food materials include corn, pea 
nuts, soy beans, etc. Generally, the extracted oil is fur 
ther puri?ed by contacting with caustic soda to effect 
the removal of fatty acids in order to further enhance 
the oil for human consumption. The purified oil is com 
monly referred to as “edible oil." Suitable solvents for 
use in extracting edible oils include-acetone, benzene, 
hexane, carbon disul?de, etc. One of the more com 
mon requirements for a satisfactory edible oil solvent 
is that it contains less than about 1.0% by volume of 
total aromatic hydrocarbons, and preferably less than 
0.5% by volume, and less than about 10 ppm. by weight 
of the water-soluble solvent. With respect to the aro 
matic concentration of the edible oil solvent, it is fur» 
ther generally required that the same contain less than 
about 0. l0% by volume of the heavier aromatic hydro 
carbons, or those having more than eight carbon atoms 
per molecule. A suitable source of edible oil solvent is 
the non-aromatic raffinate phase recovered from a sol 
vent extraction process, provided the aforementioned 
criteria are met. 

PRIOR ART 

It must be recognized that the prior art proliferatcs 
in a wide spectrum of solvent extraction processes for 
effecting the separation of aromatic hydrocarbons from 
a mixture thereof with non-aromatic hydrocarbons. No 
attempt will be made herein to delineate exhaustively 
the appropriate published literature; it will suffice sim 
ply to note several examples which appear to be exem 
plary of prior art practices and procedures, and to 
which the present invention is most suitably applicable. 
The greater majority of solvent extraction processes in 
dicate a distinct preference for a water-soluble solvent 
comprising an oxygenated organic compound. A re 
view of the relevant prior art indicates that the preva— 
lent solvent is either a sulfolane-type organic com 
pound, or an alkylene glycol, preferably a poly-alkylene 
glycol. While most prior an processes are intended for 
utilization with either of these water-soluble solvents, 
speci?c techniques have been illustrated which are pe 
culiar either to one, or the other. 

Illustrations of solvent extraction processes may be 
typi?ed by U.S. Pat. Nos. 3,466,346 (Cl. 260-674), 
3,396,101 (Cl.208-3l3), and U.S. Pat. No. 3,520,946 
(Cl. 260-674). U.S. Pat. No. 3,429,802 (Cl. 208-87) 
recognizes that an edible oil solvent can be produced 
from the raffmate stream recovered from a solvent ex~ 
traction process. However, there is no recognition of 
the utilization of a low molecular weight paraf?nic hy 
drocarbon in the solvent stripping zone, but rather the 
addition of a catalytic hydrogenation reaction system 
which processes the as-produced raf?nate stream. 

OBJECTS AND EMBODIMENTS 

A principal object of my invention is directed to 
wards increased solvent purity of the lean solvent 
stream recovered in a stripping column integrated 
within a solvent extraction process. A corollary objec 
tive resides in decreasing the quantity of aromatic hy 
drocarbons, and particularly those having more than 
about eight carbon atoms per molecule, in the lean sol 
vent stream recycled to the solvent extraction zone. 
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A speci?c object of my invention affords the produc 
tion of an edible oil solvent containing less than about 
0. l()% by volume of aromatic hydrocarbons having 
more than about eight carbon atoms per molecule. 
Therefore, in one embodiment, my invention affords 

a process for removing aromatic hydrocarbons having 
more than eight carbon atoms per molecule from the 
extract phase from a solvent extraction zone, which 
process comprises contacting said extract phase, con 
taining (i) solvent, characteristically selective for ad 
sorbing aromatic hydrocarbons, (ii) aromatics contain— 
ing less than nine carbon atoms per molecule and, (iii) 
aromatic hydrocarbons containing more than eight car 
bon atoms per molecule, with a lower molecular weight 
paraffinic hydrocarbon, containing from about three to 
about seven carbon atoms per molecule, in a stripping 
zone, and recovering said solvent reduced in the con 
centration of aromatic hydrocarbons having more than 
eight carbon atoms per molecule. 

In a speci?c embodiment, the present invention in 
volves a process for preparing a substantially aromatic 
free edible oil solvent which comprises the steps of: (a) 
contacting a mixture of aromatic and non-aromatic hy 
drocarbons with a water-soluble solvent, selective for 
the dissolving of aromatic hydrocarbons, in a solvent 
extraction zone, to provide (i) a ?rst solvent—rich ex 
tract stream and, (ii) a solvent-lean raf?nate stream; 
(b) contacting said ?rst extract stream with a paraffinic 
hydrocarbon having from three to about seven carbon 
atoms per molecule, in a stripping zone; (c) recovering, 
from said stripping zone, (i) a first vaporous stream 
containing said paraffinic hydrocarbons, (ii) a vapor 
ous, aromatic-rich stream, and, (iii) a second solvent 
rich stream; (d) introducing said second solvent-rich 
stream into said solvent extraction zone, as said water 
soluble solvent; and, (e) recovering said raf?nate 
stream as said substantially aromatic-free edible oil sol 
vent. 
These, as well as other objects and embodiments of 

my invention, will become evident from the following 
detailed description thereof. Briefly, however, with re 
spect to such other embodiments, these involve operat 
ing conditions, particular solvents, in-process separa 
tions and stream ?ows, preferredparaf?nic hydrocar 
bons for utilization in the removal of aromatic hydro 
carbons from the solvent stream to be recycled to the 
solvent extraction zone, etc. For example, preferred 
solvents include alkylene glycols, polyalkylene glycols 
and sulfolane-type organic compounds, while the pre 
ferred paraf?nic hydrocarbons contain from about four 
to about six carbon atoms per molecule. 

SUMMARY OF INVENTION 

Although applicable to a multitude of hydrocarbo» 
naccous mixtures. further discussion will be limited to 
the separation of aromatic hydrocarbons from a mix 
ture thereof with paraf?ns and/or naphthenes, and the 
recovery of a non—aromatic raf?nate stream suitable for 
use as an edible oil solvent. Initially, the mixture of hy 
drocarbons is contacted with a water-soluble, oxygen 
containing solvent particularly selective for the extrac 
tion ofthe aromatic hydrocarbons. There is recovered 
an extract stream containing aromatic hydrocarbons 
and a major proportion of the water-soluble solvent 
(more than about 99.0% by weight), and a raf?nate 
stream containing non<aromatic hydrocarbons and a 
relatively minor proportion (less than about 1.0%) of 
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the water-soluble solvent. The raffmate stream, also 
containing less than about l 0% by volume of total aro 
matic hydrocarbons, is generally contacted, in counter 
current flow, with water to recover the selected solvent 
and to provide a hydrocarbon . oncentrate substantially 
free from solvent. The extract stream is contacted with 
steam, in a solvent stripping zone, to recover an aro 
matic hydrocarbon concentrate from the water-soluble 
solvent. The latter is then recycled to the extraction 
zone for further use in extracting aromatic hydrocar 
bons from the charge stock. 
The aromatic hydrocarbon concentrate is generally 

withdrawn, as a principally vaporous phase, from an in 
termediate portion of the solvent stripping zone. As 
such, it contains signi?cant quantities of steam and sol 
vent, as well as entrained liquid (principally solvent). 
This aromatic concentrate is introduced into an en 
trainment separator for the removal of the greater pro» 
portion of the entrained liquid phase therefrom. The 
separated liquid phase is returned to the solvent strip 
ping zone, while the balance of the extract phase is con 
densed and introduced into an extract receiver for sep 
aration into an aromatic-rich product stream and a 
water concentrate. 

In an alternative embodiment. not shown in the ac 
companying diagrammatic illustration, rich solvent 
from the extraction zone initially enters an extractive 
distillation zone and then a solvent recovery column. In 
the extractive distillation zone, additional lean solvent 
contacts rich solvent from the extraction zone. Non 
aromatics present in the rich solvent are removed via 
extractive distillation, in which technique, non 
aromatics have a higher than normal vapor pressure in 
the presence of many of the aromatic selective sol~ 
vents, thus permitting removal of small amounts of 
non-aromatics by distillation. Of course, the tempera 
ture and pressure in an extractive distillation column 
are too low to allow recovery of aromatics from the sol 
vent; therefore, a second column is generally required 
to recover aromatic hydrocarbons from the solvent. 
Accordingly, in this alternative embodiment, a recov 
ery column, operating at either a higher temperature, 
or lower pressure, or both, recovers aromatic hydrocar 
bons as an overhead vapor fraction. The recovery col 
umn is generally refluxed with condensed aromatic hy 
drocarbons. Lean solvent is recovered from the bottom 
of this column, but steam stripping is required to re 
move aromatics from the solvent. In this alternative 
embodiment — i.e., extractive distillation followed by 
a solvent recovery column — the practice of the pres— 
ent invention helps remove the deleterious amounts of 
aromatic hydrocarbons which would otherwise remain 
in the lean solvent. In this alternative embodiment, par 
af?nic stripping augments steam stripping in the sol 
vent recovery column. 

In accordance with the inventive concept of the pres 
ent invention, a lower molecular weight paraf?nic hy‘ 
drocarhon is utilized as the stripping agent in the strip 
ping column. Preferably, the same is utilized in admix 
ture with steam, with the mole ratio of paraffin to steam 
being in the range of about U. l:l.() to about l0.0:l.0. 
Suitable paraf?nic hydrocarbons contain from about 
three to about seven carbon atoms per molecule, and 
include propane, normal butane, isobutane, normal 
pcntane, isopentane, neopentane, hexane, isohexane, 
heptane and isoheptane. Preferred paraf?nic hydrocar 
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bons contain from about four to about six carbon atoms 
per molecule. 

Particularly preferred stripping agents are those par 
affinic hydrocarbons having four carbon atoms per 
molecule, since lighter hydrocarbons are difficult to 
condense at the low pressures generally encountered in 
the stripping column. Stripping with hydrocarbons 
heavier than those containing six carbon atoms per 
molecule, requires additional heat input due to the 
greater heat of vaporization per mole, which increases 
the utility requirements of the unit. Also, heavier strip 
ping agents cannot be readily separated from the ex 
tract via distillation, where separation is necessary to 
produce a very pure aromatic product. The reason for 
the peculiar effectiveness of these light paraffinic strip 
ping agents is not fully understood. It is postulated that 
the effectiveness is due, at least in part, to the presence 
of very large amounts of aromatic-selective solvent 
which rejects all things paraffinic. 

SOLVENTS AND OPERATING CONDITIONS 

Generally accepted solvents, having solubility selec 
tivity for aromatic hydrocarbons, are water-soluble, 
oxygen-containing organic compounds. In order to be 
effective in a system of extraction, such as the process 
provided by the present invention, the solvent compo 
nent must have a boiling point substantially greater 
than the boiling point of water, which is added to the 
solvent composition for the purpose of enhancing its 
selectivity; in general, the solvent must also have a boil 
ing point substantially greater than the end boiling 
point of the hydrocarbon feed stock. In most instances, 
the solvent has a greater density than the hydrocarbon 
feed stock and is accordingly introduced into the up 
permost portion of the solvent extraction zone, thereaf 
ter ?owing downwardly, countercurrently to the rising 
hydrocarbon feed stock which is introduced into the 
extraction zone at about its mid-point. 
Organic compounds, suitable as the solvent, may be 

selected from the relatively large groups of compounds 
characterized generally as oxygen-containing com 
pounds, particularly the aliphatic and cyclic alcohols, 
the glycols and glycol ethers. Mono- and polyalkylene 
glycols, in which the alkylene group contains ‘from 
about two to about four carbon atoms, such as ethylene 
glycol, diethylene glycol, triethylene glycol, tetraethyl 
ene glycol, propylene glycol, dipropylene glycol, and 
tripropylene glycol, constitute a particularly preferred 
class of organic solvents, ‘ 
Another suitable class of selective solvents are those 

commonly referred to in the art as the sulfolane-type. 
This is a solvent having a ?ve-membered ring, one atom 
of which is sulfur, the other four being carbon, and hav 
ing two oxygen atoms bonded to the sulfur atom. Many 
of the solvents may be illustrated by the following for 
mula: 

l l 
R — H—CH-R 2 C 3 

wherein R,_ R2_ R3 and R4 are independently selected 
from the group consisting of a hydrogen atom, an alkyl 
group having up to 10 carbon atoms, and alkoxy radi 
cals having up to eight carbon atoms and an arylalkyl 
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6 
radical having up to 12 carbon atoms. Other solvents 
preferably included are the sulfolenes such as 2 
sulfolene or 3-sulfolene which have the following struc~ 
tures: 

Still other solvents having a high selectivity for separat~ 
ing aromatics from non-aromatic hydrocarbons are 2 
methylsulfolane, 2,4-dirnethylsulfolane, methyl 2 
sulfonyl ether, and 2-sulfonyl acetate. 
The aromatic selectivity of the selected solvent is fur 

ther enhanced through the addition of water. Prefera 
bly, the solvent contains a small amount of water dis 
solved therein to increase the selectivity of the solvent 
phase for aromatic hydrocarbons over non-aromatic 
hydrocarbons, without reducing substantially the solu 
bility of the solvent phase for aromatic hydrocarbons. 
The solvent composition contains from about 0.5% to 
about 25.0% by weight of water, and preferably from 
about 3.0% to about l5.0%, depending on the particu 
lar solvent utilized and the process conditions under 
which the extraction zone and solvent stripper are op 
erated. By the inclusion of water in the solvent compo 
sition, the solubility of aromatic hydrocarbons in the 
solvent, although somewhat reduced in comparison 
with a non-aqueous solvent, decreases the solubility of 
raf?nate components in the solvent and the solubility 
of solvent in the raffinate stream. Solvent recovery 
from the raf?nate stream may be accomplished effi 
ciently by countercurrently washing the raff'mate with 
water in a separate washing zone from which an aque 
ous wash effluent is recovered containing the solvent. 
During steady-state operations, water washing reduces 
the solvent concentration in the raf?nate stream from 
about 500 ppm. by weight to less than about l0.0 ppm. 
The solvent extraction zone is operated at elevated 

temperatures and at a sufficiently elevated pressure to 
maintain the hydrocarbonaceous feed stock, solvent 
and backwash streams in the liquid phase. Suitable 
temperatures are within the range 80°F. to about 
400°F., and preferably an intermediate level from 
about l75°F. to about 300°F. Pressures are generally 
within the range of about atmospheric up to about 400 
psig., and preferably from about 50 psig. to about I50 
psig. Generally, the volume of backwash introduced 
into the lower point of the extraction zone is at least 
10.0% by volume of the extract phase emanating there 
from. The solvent to hydrocarbon feed volumetric ratio 
is in the range of l.0:l,0. to about l5.0:l.0, and prefer 
ably from about 2.0:l.0 to about l0.0: L0. 
The stripping column functions at moderate pres 

sures and sufficiently high reboiler temperatures to 
drive all the backwash non-aromatic components and 
some of the aromatics, water and solvent overhead. 
Stripping pressures are from atmospheric to about 100 
psig., although the top of the stripper is generally main 
tained at from about 1.0 psig. up to about 20.0 psig. 
The reboiler temperatures dependent upon the compo 
sition of the feed stock and the solvent, and are gener 
ally in the range of from 275°F. to about 360°F. 
Other operating conditions will be given in conjunc 

tion with the description of one embodiment of the 
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present invention as illustrated in the accompanying 
drawing. Miscellaneous appurtenances, the description 
of which is not believed required. by those possessing 
the requisite expertise in the appropriate art. have been 
eliminated from the drawing. The use of details such as 
pumps. compressors. controls and instrumentation. 
heat-recovery circuits. valving. start-up lines and simi 
lar hardware. etc., is well within the purview of those 
skilled in the art. It is understood that the illustration 
does not limit my invention beyond the scope and spirit 
of the appended claims. 

DESCRIPTION OF DRAWING 

The accompanying drawing is presented for the sole 
purpose of illustrating the method of integrating the 
present inventive concept into a solvent extraction pro 
cess which is designed to separate and recover aro 
matic hydrocarbons from a mixture thereof with non 
aromatic hydrocarbons. With reference now to the 
drawing. the fresh feed charge stock. for example a C6 
plus fraction separated from the effluent of a naphtha 
catalytic reforming unit. is introduced via line 1 into 
solvent extraction zone 2. The charge stock contains 
about 41.0% by weight of paraf?ns. 4.0% naphthenes 
and 55.0% aromatic hydrocarbons. A solvent-rich 
stream. containing less than 0.l85 molv % total aro 
matic hydrocarbons, and less than 0. l0% aromatic hy 
drocarbons containing more than eight carbon atoms 
per molecule. is introduced into extraction zone 2 by 
way of line 3 in an amount such that the solvent to hy 
drocarbon feed volumetric ratio is about 5.25: l .0; this 
solvent stream contains approximately 6.0% by weight 
of water. A light hydrocarbon backwash stream. from 
line 4, is introduced into a lower portion of the extrac 
tion zone and serves to strip the heavier non-aromatic 
hydrocarbons from the solvent»rich extract stream 
withdrawn by way of line 5. 
A ?rst raffmate stream, containing about 0.09% total 

aromatics, and 0.05 mol.‘% heavier aromatics. and sol 
vent in an amount of about 500 ppm. by weight. is with 
drawn by way of line 6 and introduced thereby into a 
lower portion of water-wash column 7. A first water 
stream, containing a minor amount of both solvent and 
aromatic hydrocarbons, the latter being less than about 
0.1%. and substantially free from non-aromatic hydro 
carbons (less than about 0.01% ), is introduced into an 
upper portion of water~wash column 7 by way of line 
8. A second raf?nate phase, containing less than about 
10 ppm. by weight of solvent. is removed from the pro 
cess by way of line 9. A second water stream, contain 
ing the solvent in the ?rst water stream and that re 
moved from the ?rst raf?nate stream. and both dis 
solved and entrained non-aromatic hydrocarbons. is 
withdrawn by way of line 10 and introduced via line 1] 
into separation zone 12. 
Also introduced into separation Zone 12. in admix 

ture with the second water stream in line 10. is a sub 
stantially pure ?rst aromatic hydrocarbon from line 28, 
the source of which is hereinafter set forth. A second 
aromatic stream. containing at least 90.0% of the non» 
aromatic hydrocarbons in the second water stream. is 
withdrawn from an upper portion of separation zone 12 
by way of line 13. while a third Water stream substan~ 
tially free from non-aromatic hydrocarbons is with 
drawn by way of line 14. 
The third water stream is utilized to generate steam 

in steam generator 15, employing the solvent-rich ?rst 
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8 
extract stream in line 5 as the heat-exchange medium. 
In some operations. rich solvent from the extraction 
zone is not hot enough to be used as a heat exchange 
medium. In this event. hot lean solvent from the strip 
ping column may be used as a heat exchange medium 
in steam generator 15. Normal butane. in an amount 
such that the mole ratio of normal butane to steam. en 
tering steam generator 15, is 50.02500. is introduced 
into the process by way of line 30. The cooled extract 
stream is introduced by way of line 17 into solvent 
stripping zone 18, wherein it countercurrently contacts 
the generated steam being introduced by way of line 
16. The solvent concentrate, containing less than 0.10 
mol.% of heavier aromatics, is removed by way of line 
3 and recycled therethrough to solvent extraction zone 
2. A principally vaporous phase. containing steam, hy— 
drocarbons and solvent is withdrawn by way of line 19, 
admixed with the second aromatic stream in line 13, 
and introduced via line l9 into stripper receiver 20. 
The second extract stream. of reduced solvent con 

tent (about 2.5% by weight), concentrated in aromatic 
hydrocarbons and containing steam. is withdrawn from 
an intermediate portion of stripping column 18 by way 
of line 21. The second extract stream, at a temperature 
of about 220°F., containing entrained liquid. is intro 
duced into separator 22, from which entrained solvent 
is withdrawn by way of line 23 for re-introduction 
thereby into stripping column 18. A third extract 
stream. containing about 0.5% solvent. is introduced 
through line 24 into condenser 25, wherein the temper 
ature is decreased to a level of about 140°F. The con— 
densed third extract stream is passed via line 26 
through extract receiver 27. from which a fourth water 
stream. containing substantially all the solvent in the 
third extract stream. is removed by way of line 8 and 
preferably recycled. at least in part. as the ?rst water 
stream introduced into water-wash column 7. The sub 
stantially pure aromatic concentrate is withdrawn 
through line 28. In one embodiment. at least a portion 
continues through line 28 to serve as the substantially 
pure ?rst aromatic stream combined with the second 
water stream in line 11. The aromatic concentrate 
product of the process is withdrawn by way of line 29. 

Stripper receiver 20 serves to provide a light hydro 
carbon backwash stream in line 4 which is introduced 
into the lower portion of extraction zone 2 as hereinbe 
fore set forth. A ?fth water stream is withdrawn by way 
of line 11, admixed with the second water stream in line 
10, the mixture continuing through line 11 into separa 
tion Zone 12. 
Without the addition of butane. via line 30, to steam 

generator 15, the lean solvent recycle in line 3 to ex 
traction zone 2 contains total aromatics in an amount 
of 0.344 mol.% and 0159 mol.% heavier, Ctrplus aro~ 
matics. Furthermore. the solvent concentration of the 
total stream is 97.25 mol.%. When the stripping vapors 
in line 16 are generated utilizing the 50/50 mixture of 
butane and steam, as hereinabove illustrated. the total 
aromatic hydrocarbon content is decreased to 0.l85 
mol.‘7(. that of the heavier aromatics to a level of 0.098 
mol."/( and the solvent content is increased to 98.7l‘7av 
Therefore. as hereinbefore set forth. since approxi 
mately one—half of the aromatics entering the extrac 
tion zone 2 by way of line 3 suffer from reentry loss. 
and appear in the raf?nate stream in line 6. only about 
0.05 mol.‘7( heavier aromatics appear in the edible oil 
solvent produced as the raf?nate stream in line 9. 
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The foregoing indicates the method by which the 
present invention is utilized to separate and recover an 
aromatic concentrate substantially free from both sol 
vent and non-aromatic hydrocarbons. The resulting ed 
ible oil solvent clearly meets the contaminant level lim 
itation as previously stated. 

Alternatively, the amount of stripping steam in line 
16 may be decreased with the substitution therefor of 
a light paraf?nic stripping agent of the present inven 
tion. With reduced stripping steam, the lean solvent 
will contain about the same level of impurities as in typ 
ical prior art schemes, however, the stripping of heavy 
aromatic hydrocarbons will have been effected with 
lesser utility requirements than prior art processes. This 
is because the heat required to vaporize one mole of C3 
or C4 paraffins is less than that required to vaporize one 
mole of water. If a re?ner wants to make unleaded gas 
oline, he can tolerate, and frequently requires, the pres 
ence of butanes in his gasoline to satisfy octane and vol 
atility requirements. Accordingly, butanes used as 
stripping agents can be left in the extract product with 
out detrimental effect, and most important, without in 
creasing water circulation rates in the process. This is 
in contrast to prior art processes where water recov 
ered from the extract fraction contains too much ex 
pensive solvent to permit disposal, so all water has to 
be recycled and it is virtually impossible to increase 
stripping action in the stripping column without simul 
taneously increasing steam ?ow thereto. 

I claim as my invention: 
1. A process for removing aromatic hydrocarbons 

having more than eight carbon atoms per molecule 
from the extract phase from a solvent extraction zone. 
which process comprises countercurrently contacting 
said extract phase, containing (i) solvent, characteris 
tically selective for dissolving aromatic hydrocarbons, 
(ii) aromatics containing less than nine carbon atoms 
per molecule and, (iii) aromatic hydrocarbons contain 
ing more than eight carbon atoms per molecule, with 
a mixture of steam and a lower molecular weight paraf 
?nic hydrocarbon, containing from about three to 
about seven carbon atoms per molecule, the mole ratio 
of paraf?n to steam in said mixture being in the range 
of about 0.1 : l .0 to about 10.0: 1 .0, and recovering said 
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10 
solvent reduced in the concentration of aromatic hy 
drocarbons having more than eight carbon atoms per 
molecule. 

2. The process of claim 1 further characterized in 
that said paraf?nic hydrocarbon contains from four to 
about six carbon atoms per molecule. 

3. The process of claim 1 further characterized in 
that said paraf?nic hydrocarbon is a butane. 

4. The process of claim 1 further characterized in 
that said paraf?nic hydrocarbon is a pentane. 

5. A process for preparing a substantially aromatic 
free edible oil solvent which comprises the steps of: 

a. contacting a mixture of aromatic and non-aromatic 
hydrocarbons with a water-soluble solvent, selec— 
tive for dissolving aromatic hydrocarbons, in a sol 
vent extraction Zone, to provide (i) a first solvent 
rich extract stream and, (ii) a solvent-lean raf?nate 
stream; 

b. countercurrently contacting said ?rst extract 
stream with a mixture of steam and a paraf?nic hy 
drocarbon having from three to about seven car 
bon atoms per molecule, the mole ratio of paraffin 
to steam in said mixture being in the range of about 
0.1:].0 to about [00:10, in a stripping zone‘, 

c. recovering, from said stripping zone, (i) a ?rst va 
porous stream containing said paraf?nic hydrocar 
bons, (ii) a vaporous, aromatic~rich stream and, 
(iii) a second solvent-rich stream; 

d. introducing said second solvent-rich stream into 
said solvent extraction zone, as said water-soluble 
solvent; and 

e. recovering said raffinate stream as said substan 
tially aromatic-free edible oil solvent. 

6. The process of claim 5 further characterized in 
that said water~soluble solvent is a polyethylene glycol. 

7. The process of claim 5 further characterized in 
that said water-soluble solvent is a sulfolane-type com 
pound. 

8. The process of claim 5 further characterized in 
that said aromatic hydrocarbons comprise both aro 
matics having less than nine and more than eight car 
bon atoms per molecule. 

* * * * * 


