
0 043'685                                          ( Description This
invention relates to a process for the separation of aromatic and
nonaromatic hydrocarbons from a mixed hydrocarbon feed, and more
particularly, to the separation of aromatic and nonaromatic 5 hydrocarbons
in high yields from a mixed aromatic, naphthenic and paraffinic hydrocarbon
feed while making efficient use of process components. Further, said
process significantly decreases the energy requirements necessary for the
separation of aromatic and nonaromatic hydrocarbons. The process is
particularly well adapted to the separation of aromatics from
naphthenia/paraffinic hydrocarbons in a mixed, hydrocarbon feed wherein the
nonaromatic component comprises mineral oils and is especially 10
well-suited for lubricating oils (hereinafter referred to 'as lube oils).
The   separation of aromatic and nonaromatic hydrocarbons (generally
referred to as dearomatization) from mixed hydrocarbons feeds has long been
recognized as necessary for a number of varied reasons. For example. when a
BTX fraction (benzene toluene and xylene) is the aromatic fraction it may
be used as a raw material in the manufacture of petrochemicals, or as an
additive for 15 gasoline to increase its octane rating. Further, the
nonaromatic fraction derived from these mixed feeds have varied uses as
fuels, solvents and the like and, thus, are also highly desirable. Such
utilities for the aromatic and nonaromatic fractions have resulted in the
development of varied dearomatization processes with the goal being to
improve the economics of these processes. Of particular interest and
difficulty is the purification of lube oils, wherein the removal of
aromatic- 20 type hydrocarbons is necessary to improve the viscosity index,
thermal and oxidation stability. and color of the lube oils. The presence
of aromatic-type hydrocarbons in lube oils affects the quality of these
oils due to the low viscosity index, poor thermal and oxidation stability,
high carbon residue, and poor color. of such aromatic-type hydrocarbons.
The aromatic-type hydrocarbons present in lube oils differ significantly
from the BTX fraction found in  higher hydrocarbon mixtures and as. a
result present 25 different separation problems. A general review of
separation processes follows. Various processes have been suggested for the
separation of the aromatic and nonaromatic hydrocarbons of a mixed feed
wherein the aromatic Is a BTX fraction. Among these processes Is a process
employing an extraction column for separation of a BTX fraction which
introduces a glycol 30 solvent/water solution, BTX and reflux to a two step
distillation column. BTX is then distilled to remove water and entrained
glycol. A similar process has been suggested wherein two distillation
columns are employed with the BTX fraction and water being distilled In the
second column. In addition, a process using two distillation columns
wherein the second column is employed to distill the BTX fraction and other
components, has been suggested. 35    The aforementioned processes have not
proven satisfactory when the separation of aromatic hydrocarbons has been
from other than a BTX fraction, particularly when the process was employed
for the dearomatization of lubricating oils. Therefore,' a number of
processes have been proposed for the dearomatization of mixed hydrocarbon
feeds containing various aromatic hydrocarbons. These processes have been
directed, in large part, to the choice of the extraction solvent. For
example, U.S.. Patent Nos. 2,400,732 and 2,402,799 disclose
extraction/distillations employing a solvent containing primarily water as
the extraction solvent. Numerous water based solvents have been suggested
for the extraction of aromatic' hydrocarbons from mixed hydrocarbon feeds
but to date such extraction solvents have not proven to be satisfactory.
These include water based extraction solvents such as: glycolwater wherein
up to 50 percent glycol is added (U.S. Patent 2,400,802); methanol/water
(U.S. Patent 45 3,985,644); water/non-oxygenated organic solvents (U.S.
Patent 2,298,791)  water/amines {U.S Patent 2,401,852): and water/inorganic
salts, acid or bases, or organic substances (U.S. Patent 2,403,485).' The
problems associated with employing a water-based extraction solvent are
well known in the prior art. Various processes have been suggested to help
overcome  the problems associated with 50 employing water based extraction
solvents. For example, U.S.'Patent 1,783,203 discloses the use of dry
alcohols (C -C3) for treating heavy petroleum oils. The problems relating
to the flammability and toxicity of such alcohols are well known in the
art. U.S. Patent-1,908,0 18 discloses the use of glycol ethers in a process
for refining mineral oils by separating the paraffinic and naphthenic
portion thereof wherein  the glycol ether is mixed with the mineral oil and
the mixture is cooled to provide a paraffnic 55 layer and a naphthenic
layer. U.S.: Patent 2,37,732 discloses the use of ethanolamines for
removing aroniatics from a hydrocarbon distillate, comprising gasolines or
light hydrocarbons (C1-C[err]), by an extraction-distillation process. U.S.
Patent 2.295,612 discloses the use of low molecular weight polyhydric
alcohols for separating aromatic mixtures to obtain resin-forming
compounds. U.S. Patent 2,129,283 discloses the use of a beta,beta'-dlchloro
diethyl ether and 2-30% propylene glycol as the 80 solvent for extracting
naphthenic impurities from lubricating oils at temperatures from 48,9-3,3C
(1 120F to 200F). U.S. Patent 3,379,788 discloses the use of alkylene oxide
adducts of phenyl glycidyl ether and U.S. Patent 2,834,820 discloses the
use of: mixed alkylene oxide'adducts of ethylene or propylene oxide as
solvents in dearomatization processes. -To overcome the relatively low
yields, purities and solvent recovery problems of the above 55 processes
several dearomatization processes have been suggested employing extraction
and 



0 043 685 distillation. These include: solvent extraction-steam
distillation processes (such as those disclosed in U.S. Patent Nos.
3,417,033: 3,714,034; 3.779,904; 3,788.980. 3,755.154 and 3.966,589):
processes employing multiple extraction zones and azeotropic distillation
(e.g. U.S. Patent 3,789,077) processes employing distillation and stripping
columns (U.S. Patent Nos. 4.048,062 and 4,177,137) 5 and multiple
distillation processes (e.g. U.S. Patent 3,461,066). Unfortunately these
processes employ distillations. Further, high capital and energy costs are
generally associated with employing such processes. Therefore  alternative
processes have been sought whereby these problems may be minimized. U.S.
Patent No. 3,431,199 discloses a method of separating aromatic hydrocarbons
from a mixed 10 hydrocarbon feed by use of solvents comprising diethylene
glycol. dipropylene glycol. sulfolane and. mixtures thereof. The process is
directed to the separation of light aromatics by extraction at temperatures
preferably between [err] and 1 30C and employs azeotropic distillation with
acetone to effect separation of the aromatic hydrocarbons. The process
preferably employs solvent with 2% to 8% by weight water. 15      U.S.
Patent No. 3,551,327 discloses an extraction distillation process which
employs a sulfolane- type solvent. U.S. Patent No. 3,985,644 discloses a
method of separating naphtha into aromatic and paraffin- rich fractions
with a methanol-water mixtures. The solvent is separated from the
aromatic-rich phase by lowering the temperature of the mixture. As
indicated therein, the solvent comprises methanol/water 20  mixtures. These
are highly toxic and flammable mixtures U.S. Patent No. 4,086,159 disclose
a method for separating aromatic hydrocarbons from mixed hydrocarbon feeds
by use of an ethoxylate alkane polyol solvent in an extraction-distillation
process. The ethoxylated alkane polyol solvents high boiling point provides
for the recovery of high boiling. aromatics such as ethylbenzene and
polysubstituted benzenes. The process necessarily requires sizable 25
quantities of energy to carry out the energy intensive distillation steps.
U.S. Patent 4,179,362 discloses a method for separating aromatic-containing
petroleum fractions into aromatic-rich and paraffinic-rich hydrocarbon
streams by use of a methanol/water extraction solvent (having at least 10
volume percent water in the extraction solvent) in an extraction zone at a
temperature of about 65,6-[err] (150-[err]). The extraction employs water
in the 30 extraction step to reduce hydrocarbon solubility in the
aromatic-rich extract. The extraction step Is followed by further additions
of water (distilled water) to the' aromatic-rich  extract such that the
water/methanol solvent contains at least 80% water, by volume. The water
and methanol must then be removed by flash distillation, an energy
intensive process, or by some other process such asusing super critical CO2
as an extraction solvent. The use of methanol/water solvents for treating
higher distillates 35 tends to require higher process pressures and suffers
from the safety constraints associated with methanol/water solvents, e.g.,
high flammability and high toxicity. The above processes show the intense
interest in developing a dearomatization process which lowers the cost of
those processes heretofore used commercially. U.S. Patent 3,985,644
suggests one such method for achieving this goal, i.e., by reducing the use
of energy-intensive steps, e.g., distillation. 40      Such dearomatization
processes are of particular interest in the dearomatization of mineral
oils, e.g., lube oils. Dearomatized lubricating oils are, generally
speaking, naphthenic and or paraffinic-type viscous materials having a low
rate of viscosity change with change in temperature, i.e., relatively high
viscosity index, a high degree of thermal and oxidation stability, low
carbon-forming tendency, good color, and high flash points. Lubricating oil
feedstocks are generally recovered as heavy distillates or 45 bottoms from
the vacuum distillation of crude oils. A crude lube oil fraction contains
many different chemical components, e.g., paraffins, naphthenes, aromatics,
and the like. In order to obtain refined lubricating oils of relatively
good quality and high viscosity index, the practice has been to remove
components, such as aromatic and polyaromatic compounds, which tend to
lower the viscosity index of the lube oil. The removal of these aromatic
components has heretofore been carried out by processes 50 as
above-described and processes such as disclosed in U.S. Patent Nos.
2,079,886: 2,342,205; 3,600,302; 2,773,005; 3,291,728; 3,788,980; and
3,883,420. U.S. Patent 2,079,885 discloses a process for refining
hydrocarbon oils containing aromatic and non-aromatic components by counter
current extraction at elevated temperatures with selective solvents such as
furfural or phenol, cooling the aromatic-rich extract and oiling out the
raffinate and. recycling the oiled out raffinate. Unfortunately such a
process results In some raffinate losses In the aromatic-rich extract. U.S.
Patent 2,342,205 discloses a solvent recovery scheme wherein aliphatic and
aromatic hydrocarbons are washed with water and then distilled. U.S. Patent
3,600,302 discloses a method of upgrading petroleum  distillate fractions
by 60 extraction with a mixed solvent comprising an aromatic organic
compound having a 6 membered ring containing at least one polar functional
group and a diethylene glycol ether having the general formula: 



[err] U.S. Patent 2,773,005 discloses a process wherein light lubricating
oils are extracted by use of 65 phenol and water. The phenol is recovered
from a second extract fraction  wherein said extract fraction 3    0 043
685 contains aromatic-type hydrocarbons and phenol (extraction solvent).
Thus, the process requires regeneration of the extraction solvent by means
of additional separation processes since the "second extract fraction''
contains phenol (a relatively toxic compound) and aromatic-type compounds.
U.S. Patent 3,291,728 discloses a process wherein a raffinate and extract
fraction from an 5 extraction process are washed with 25 percent to 50
percent, by volume water. The process employs the use of extraction solvent
reboilers to recover solvents. U.S. Patent 3,788,980 discloses a process
for the recovery of aromatic hydrocarbons wherein a feedstock is contacted
with a mixture of water and a solvent. The mixture containing aromatics is
introduced to a distillation zone maintained at the boiling point of the
mixture of aromatics with steam to being introduced at the bottom of the
distillation zone. Thus, a distillation zone is necessarily employed to
remove the aromatic-type compounds. U.S. Patent 3,883,420 discloses a.
process for removing aromatic hydrocarbons from an extract phase by use of
a mixture of steam and a lower molecular weight paraffinic hydrocarbon
(solvent). The solvent is recovered by steam stripping or by  extractive
distillation followed by a  solvent recovery 15 column. U.S.-A-2754249
discloses a process for separating non-paraffinic hydrocarbons from
paraffinic hydrocarbons wherein a mixture of paraffinic and non-paraffinic
hydrocarbons. is contacted with a solvent having a greater solubility for
non-paraffinic than for paraffinic hydrocarbons, to form a raffinate phase
richer in paraffinic hydrocarbons than the aforesaid mixture of paraffinic
and non- 20. paraffinic hydrocarbons and containing soveand to form an
extract phase comprising a major portion of the solvent together with
non-paraffinic hydrocarbons extracted from the aforesaid mixture, The
process further comprises dividing said extract phase into two portions
adding to one portion of said extract phase a solvent-soluble addition
agent capable of' reducing the solubility of non-paraffinic hydrocarbons in
said solvent, cooling said portion of extract phase to a temperature at
which a major 25 portion of the non-paraffinic hydrocarbons contained
therein is substantially insoluble in said mixture of solvent and addition
agent, separating said non-paraffinic hydrocarbons from said mixture of
solvent and addition agent by gravity to obtain an oil-rich upper layer and
an oil-lean lower layer, separating said oil-rich upper layer from the said
oil-lean lower layer and combining said oil-rich upper layer with the other
portion of said extract phase. The process, however, involves a solvent
stripper (distillation) 30 step for both the raffinate phase and the
extract phase. Such steps are energy intensive and increase the capital
cost of the process and are  absent from the process of the present
invention. There is disclosed in copending European Application No.
81302927.9 a solvent extraction- solvent decantation process wherein
solvent purification with mixed hydrocarbon feed or raffinate can be
employed. The instant process eliminates these solvent purification steps.
35      The process of this invention is to be distinguished from the prior
art in that the instant process provides a solvent extraction-solvent
decantation process that is economically advantageous, i.e., energy
efficient, and overcomes problems inherent in the above-described
processes. The instant invention provides a process 'for the separation of
aromatic and nonaromatic hydrocarbons from a mixed hydrocarbon feed in
which an aromatic selective solvent, preferably 40 relatively low molecular
weight polyalkylene glycols and mixtures  thereof, is employed. The process
utilizes  an extraction-decantation process whereby aromatic and
nonaromatic hydrocarbons are recovered without or with minimal distillation
to recover the aromatics such  that the aromatic and' nonaromatic fractions
are recovered in relatively high yield using a minimum of process
equipment, thereby minimizing capital investment, while providing an energy
efficient process. 45    According to the present invention, aromatic and
nonaromatic hydrocarbons in a mixed hydrocarbon feed (referred to as the
"feed') are effectively separated using minimal process equipment and
energy in a continues solvent extraction-solvent decantation process
comprising the following steps: (a) contacting said feed in an extraction
zone with an aromatic selective solvent to provide an aromatic-rich solvent
phase containing aromatic hydrocarbons and aromatic selective solvent and a
50 raffinate containing nonaromatic hydrocarbons; (b) cooling said
aromatic-rich solvent phase to bring about the formation of two phases; (c)
introducing said phases of the cooled aromatic-rich solvent phase to a
decantation zone and introducing therewith from 0.5 to 25.0 percent by
weight of an anti-solvent for said aromatic hydrocarbons in said aromatic
selective solvent to provide an aromatic-rich extract phase containing 55
primarily aromatic hydrocarbons and a solvent phase containing primarily
aromatic selective solvent and 'anti-solvent; (d) removing anti-solvent
from said solvent phase and recycling said solvent phase to  the 



extraction zone of step (a); and (e) recovering as products the
aromatic-rich extract phase of step (c) and the raffinate of step (a), the
process being characterised by:. (f) the absence of solvent stripping
distillation of the raffinate and the solvent phase, and (g) the use of a
temperature of at least 1 500C in said extraction step. In addition,
entrained and dissolved solvent may be removed from the aromatic-rich
extract and raffinate by means of a water wash process. As noted above,
there is an industrial need for an energy efficient process for the
separation of 4    0 043 685 aromatic and  nonaromatic hydrocarbons in a
mixed hydrocarbon feed, particularly in the dearomatization of crude lube
oils. Naphthas, heating oils, light oils. cracked gasolines, dripolines,
lubricating oils, light paraffin distillates, heavy distillates, kerosene
and the like, can contain between about 20 to 90 percent by weight
aromatic-type hydrocarbons. e.g., BTX or polyaromatics. Since the 5
individual hydrocarbon compounds which make up these hydrocarbons feed
streams are well known they will not be discussed extensively, except to
note that the mixed hydrocarbon feed employed herein may be any petroleum
fraction containing aromatics. such as for example naphthas (virgin or
cracked) kerosene, gasoline, heating oils, lubricating oils, light paraffin
distillates, heavy distillates and residual oils. Preferably, the feed
stream Is a light paraffin distillate, heavy distillate or a lube oil
fraction. to      The aromatic hydrocarbons present in heavy hydrocarbon
feeds. e.g., lubricating oils, generally include:  alkylbenzenes, indanes,
tetralins, indenes, naphthalenes, fluorenes, acenaphthalenes, biphenyls,
phenanltrenes, anthracenes, diacenaphthalenes, pyrenes, chripenes,
diaceanthrancenes, benzpyrenes and other various aromatic feed components.
The solvents which are employed in the instant process have typical
desirable characteristics for 15 use in this process as follows: (a) high
selectivity for the aromatic feed components at the extraction temperature:
(b) high solvent capacity for the aromatic feed components at the
extraction temperatures (i.e., low solvent to feed ratios); (c) low vapor
pressure at the temperature of extraction to avoid the use of pressurized
equipment; (d) low capacity for the aromatic feed components at the lower
decantation temperature; (e) chemical and thermal stability under the
process conditions; (f) adaptable to a wide 20 range of feeds: (g)
available at a reasonable cost; (h) noncorrosive to conventional metals of
construction: (i) relatively low toxicity, i.e., environmentally safe; and
(j) have a relatively high density such that there exists a sufficient
difference between the density of the extraction solvent and the
hydrocarbon (raffinate) product. The solvents used in the instant process
tend to be water-miscible organic liquids (at process 25 temperatures)
having a boiling point and decomposition temperature higher than the
extraction temperature. The term  "water-miscible" solvents includes those
solvents which are completely miscible with water over a wide range of
temperatures and those solvents which have a high partial miscibility with
water at room temperature, since the latter are usually completely miscible
at process temperatures. The solvents are generally polar and contain
carbon, hydrogen and oxygen, with some 30 exceptions. Representative of the
solvents employed in the process are the low molecular weight polyalkylene
glycols and the like. Examples of the solvents employed are ethylene
glycol, diethylene glycol, triethylene glycol, tetraethylene glycol,
1.3-butylene glycol, 1,2-butylene glycol, 1,5-pentaethylene - glycol. and
mixtures thereof and the like. The preferred solvents are diethylene
glycol, triethylene glycol, 35 tetraethylene glycol, or mixtures thereof.
The most preferred solvent is triethylene glycol. It is believed that other
solvents having the aforementioned solvent characteristics may be employed
in addition to the aforementioned solvents, among these being: amines such
as diethylene triamine and triethylenetetramine; alkanolamines such as
monoethanolamine, diethanolamine, and triethanolamine; sulfolane;
N-methyl-2-pyrrolidone; aromatic compounds such as dimethylphthalate 4
and diphenyl ether; and halogenated compounds such as perchloroathylene,
1,1,2-trichloroethylene and 1,2,3-trichloropropane, or mixtures thereof.
The anti-solvent employed in the instant process is preferably water
although any compound that tends to decrease the solubility of the aromatic
hydrocarbon in the aromatic selective solvent may be employed. Water is the
preferred anti-solvent since the energy requirements of the process are 45
significantly minimized by removing the water by flash distillation or by
stripping, thereby generating steam for use in this or other processes.
Other suitable anti-solvents include ethylene glycol, glycerine, low
molecular weight alcohols and the like, The concentration of the
anti-solvent as determined in the decantation zone is that amount which
effectively decreases the solubility of the aromatic hydrocarbon ih the
aromatic selective solvent as determined by the amount of aromatic
hydrocarbon in the aromatic 50 selective solvent leaving the decantation
zone. The anti-solvent employed in the instant process further promotes the
formation into two phases of the aromatic-rich solvent phase such that an
aromatic-rich phase and solvent phase are formed. Absent the addition of
anti-solvent the formation of such phases 



may be incomplete and unsatisfactory and, thus, commercially prohibitive.
Generally the concentration of the anti-solvent present in the decantation
zone is in the range of from 0.5 to 25.0 percent by weight 55 based on the
total weight of the aromatic-rich solvent phase with the range from 0.5 to
1 5.0 percent being preferred and the range from 5.0 to 10.0 being most
preferred. Some portion of the anti-solvent present in the decantation zone
may be provided by anti-solvent present in the aromatic-rich solvent phase
obtained from  the extraction zone. The actual concentration of the
anti-solvent in the decantation zone may be higher than 25.0 percent by
weight depending on the selection of the. 60  hydrocarbon feed, aromatics
present in the feed, aromatic selective solvent employed and the like. The
aforementioned concentrations designate the total water present in the
decantation zone irrespectve of its source. Anti-solvent is preferably
added to the aromatic-rich solvent phase prior to the decantation zone so
as to provide for superior separation in the decantation zone. Generally,
to accomplish the extraction, the ratio of aromatic-selective solvent to
hydrocarbon 65  feed in the oxtractor zone is in the range from about 2 to
about 20 parts by weight of solvent to one 5    0043 685 part by weight of
feed, the ratio from about 3 to 1 to about 15 to 1 being preferred and the
ratio from about 4 to 1 to about 12 to 1 being the most preferred. The
broad range may be expanded upon when nonpreferred extraction solvents are
used. The optimum solvent to feed ratio depends upon whether high recovery
(yield) or high purity (quality) is being emphasized, although the instant
process will s generally result in both high recovery and high purity. The
instant process is further characterized in that the vapor pressure at the
top of the extraction zone is typically less than about 827,4 kPa g (120
psig) and often less than about 689.5 kPa g'(100 psig)  This is highly
advantageous in terms of ease of operation and the capital expenditure
required for carrying out the separation process. The actual pressures in
the extraction zone may be higher or lower 10 depending on the particular
hydrocarbon feed treated, the solvent employed, the selected antisolvent
and its concentration, and the selected temperature at which the extraction
is carried out. The pressure employed in the decantation zone is generally
that pressure which is required to cause the aromatic- rich solvent phase
to pass through the decantation zone. Generally a small pressure drop
(pressure gradient) is observed across the decantation zone. 15     The
temperature of the extraction zone is generally at least [err] and is
generally in the range of from [err]. preferably in the range of from [err]
and most preferably from [err]. The temperature in the extraction zone is
not constant throughout and there will generally be a temperature gradient
up to about [err] or higher as between the temperature of the aromatic
selective solvent introduced to the extraction zone and the temperature of
the aromatic 20 selective solvent phase exiting the extraction zone. The
decantation zone is generally maintained at a temperature in the range of
from [err] below the temperature of the extraction zone such that the
temperature is preferably In the range of from [err] more preferably [err]
and most preferably from [err] to 70C. The temperature employed in the
decantation zone depends. in part, upon solubility of the aromatic
hydrocarbon in the extraction solvent, the amount of anti-solvent 25
present in the decantation zone and the viscosity of the selected solvent
at the decantation temperature. The equipment used in the instant process,
both for the extraction, distillation, if any, and the decantation, is of
conventional design, e.g., an extraction column of the multistage
reciprocating type containing a plurality of perforated plates centrally
mounted on a vertical shaft driven by a motor in an 30 oscillatory manner
can be used as may columns containing pumps with settling zones and sieve
trays with upcomers or downcomers, (Counter-current flow is generally
utilized in the extraction column). The separation in the decantation zone
can be conducted in a decantation tank with no internal elements but
preferably the decantation tank contains coalescing elements or baffles to
aid in the separation. The preferred decantation zone comprises a coalescer
with a porous media, such as that 35 exemplified by Selas Corporation
(Model No. LS-60P), having a depth-type coalescing element (fibrous bed
coalescer element). It is understood that the decantation zone" is a
separation zone wherein phase formation occurs and wherein anti-solvent is
present. The anti-solvent is preferably added prior to the decantation
zone. Heat exchangers, reservoirs and solvent regenerators, if necessary,
are also of conventional design as well as are the various extractors and
decanters used in the various embodiments hereinafter described. The
extractors employed are preferably multi-stage counter-current extractors,
but can be of any of the well-known types, as aforementioned. The instant
process generally provides for an overall recovery of the aromatic
hydrocarbon of from about 70 to about 95 percent or better based upon the
weight of aromatic in the original hydrocarbon 45 feed and usually provides
for similar recoveries for the nonaromatic hydrocarbons. Experimental
procedure In carrying out the examples the extraction column comprised a
Karr (TM) reciprocating plate 



extraction column made of 5.08 cm (2 inch) internal diameter glass pipe,
having an internal volume of :50 about five liters and having reciprocating
plates spaced 5.08 cms (two inches) apart. All internal metal parts are
made of No. 316 stainless steel except the reciprocating plates which were
Teflon (TM). The decantation zone comprised a decantation tank with or
without baffles or a glass separator (Model No. LS-60P from Selas
Corporation of America) equipped with a depth-type coalescing element. A
fibrous bed coalescing element is the preferred coalescing element. The
tubing employed throughout was 55 generally No. 316 stainless steel tubing
having a 0.95 cm (3/8 inch) outside diameter with a 0.089 cms (0.035 inch)
wall thickness. A water stripper was employed comprising a 10.16 cm (4
inch) inside diameter glass distillation column packed with stainless steel
protruded metal packing 0.61 cm xO.61 cm or (0.24 inch xO.24 inch). The oil
content of the various phases was determined by a gas chromatokgraph
(Hewlett-Packard 60 Model 5750) having a 2 millimeterx 1.83 m (6 foot)
glass column packed with a 3 percent OV- 101 on Chromosorb W (TM) equipped
with a flame ionization detector. The water content of the various phases
was determined using a Karl-Fisher automatic titrator (Model 392) and an
automatic burette (Fisher Model 395). The viscosity index (referred to as
the VI) for the hydrocarbon feed and the raffinate product were 65
initiall, determined by ASTM method D2270-75. The Viscosity Index for the
raffinate product is a 6    0 043 685 measure of the purity of the
raffinate product with a higher Viscosity Index indicating a raffinate
produ of higher purity. The Viscosity Index was then determined by
measurement of the refractive index of the hydrocarbon feed or raffinate
product at [err] by correlating the viscosity index as determined by ASTM
D2270-75 to the refractive index at [err]. The values given for the
viscosity index in the 5 example is the viscosity index as determined by
measuring the refractive index at [err]. In addition, the yield {volume %
based on the total feed volume) was calculated from the refractive index at
[err]. Such yields are reported for the examples hereinafter. Temperatures
and pressures were measured by conventional detection means. The invention
is also illustrated by the accompanying drawings , which are referred to in
the to Examples. In the drawings:- Fig. I is a schematic flow diagram of an
illustrative embodiment of the invention. Fig. 2 is a schematic flow
diagram of the process as employed in Examples 2 to 21. Referring to Figure
1: The mixed hydrocarbon feed is introduced at 10 through line 12 to pump
14. The feed passes 15 through line 12 and heat exchanger 16, 18 and 20
where it is heat exchanged with aromatic-rich extract and raffinate,
respectively to preheat the. feed. The feed is then heat exchanged in heat
exchanger 22 with steam in line 54 (steam formed by distilling the
anti-solvent, i.e., water, from the solvent phase when water is the
anti-solvent) prior to introduction to extraction column (zone) 24. An
aromatic selective solvent, preferably having a temperature in the range of
from about 1500C to about 20 [err], most preferably about [err] Is
introduced near the top of extraction column 24 via line 57 and percolates
down column 24 removing aromatics from the hydrocarbon feed forming
raffinate and an aromatic-rich solvent phase. The raffinate, containing
primarily non-aromatics, exits the top of the column 24 via line 26 and in
heat exchanger 20 preheats the mixed hydrocarbon feed and is cooled in turn
by heat exchange with the incoming mixed hydrocarbon feed. The raffinate
passes to 25 extractor 39 where it is contacted with water (when water is
the selected anti-solvent the extraction water is water removed from the
aromatic selective solvent) to recover aromatic selective solvent present
in the raffinate so as to form a water phase (containing aromatic selective
solvent) and a final raffinate product. A second water extraction takes
place in extractor 38 wherein the aromatic-rich extract from decantation
zone 34, discussed hereinafter, forms a water-phase (containing aromatic 30
selective solvent) and a final aromatic product. The water-phases from
extractors 38 and 39 contain primarily water and small amounts of aromatic
selective solvent that was dissolved or entrained in the aromatic-rich
extract and raffinate. The combined water-phases are recycled to
decantation tank (zone) 34 via line 44, as needed, if water is the selected
anti-solvent. 3   It should be pointed out that the terms 'phase" and
"product"' are named after their main components, which is present in the
phase in an amount of at least 50% by weight and in most cases in an amount
of 80% by weight or higher. The aromatic-rich solvent phase, containing
primarily aromatic selective solvent and aromatic hydrocarbons, leaves the
bottom of extraction column 24 via line 28 and heat exchanger 30 where It
is cooled with aromatic selective solvent in line. 48. The aromatic-rich
solvent phase  is further cooled to promote two phase formation, if
necessary, in cooler 32. Recycled aromatic selective solvent and
anti-solvent, when water Is the selected anti-solvent, are introduced via
line 44 to decantation tank (zone) 34. Thus, the solvent contained in line
44 is returned to the process. The anti-solvent is preferably added to the
aromatic-rich solvent phase prior to decantation tank (zone) 34 to further
promote phase formation, e.g. at 46 of the drawing, in the decantation zone
although the 



anti-solvent may be added directly to decantation tank (zone) 34 if
desired. The anti-solvent in'the solvent/anti-solvent mixture of line 44
reduces the solubility of the aromatic hydrocarbon in the aromatic
selective solvent to a degree not obtainable by simple cooling of the
aromatic-rich solvent phase. The anti-solvent is present in decantation
tank (zone) 34 at a concentration of from about 0.5% to about 25.0% by
weight, based on the weight of aromatics and solvent in decantation tank
(zone) .34, preferably from about 0.5% to 1 5.0% by weight and most
preferably from about 5% to about 1 0.% by weight. The presence of the
anti-solvent decreases the solubility of the aromatic in the solvent such
that typically less than about 2% weight percent aromatic and often less
than about 1 % weight percent, leaves decantation tank 34 via line 48. The
aromatic-rich extract phase of decantation tank (zone) 34 exits via line 36
to water-extraction 55 column 38 where it is contacted with water
(preferably  water derived from the removal of water from the
solvent/anti-solvent mixture) from the solvent phase of decantation tank
(zone) 34. This extraction with water removes extrained and dissolved
solvent from the aromatic-rich extract phase. The solvent phase of
decantation tank (zone) 34 passes via line 48 through pump 50 to heat
exchanger 30 wherein it heat exchanges with hot aromatic-rich solvent of
line 28 prior to introduction 6o to distillation column (zone) 52. If
further heating of the solvent in line 48 Is desired an additional heat-
exchanger (not shown) may be provided to allow heat exchange between the
solvent phaseof line 48 and the solvent of line 57. Such additional
heat-exchanger would also serve to cool the solvent in line 57, if
necessary. The use of a distillation zone in the instant embodiment is not
Intended to be limiting since any means for decreasing the concentration of
the anti-solvent in the aromatic-selective solvent 65 may be employed. The
use of a distillation zone is preferred when the anti-solvent is water
since the 7    0 043 685 steam generated therein may be advantageously and
economically employed in this and/or other processes (not shown). When
water is the selected anti-solvent the solvent phase in line 48 is
introduced to distillation zone 52 wherein water is distilled, preferably
under pressure, and removed as steam via line 54. Steam 5 in line 54 is
heat exchanged at 22 with the mixed hydrocarbon feed after which the steam
may be condensed by cooler 62, and the water condensate may be employed in
extractors 38 and 39. Alternatively, the steam leaving heat exchanger 22
may be advantageously employed in this or other processes (not shown). Heat
exchange at 22 may. result in the condensation of small amounts of aromatic
selective solvent present in the steam (incidated at 22 by a dashed arrow).
This solvent can be o recycled to extraction column 24 by combining the
solvent with the solvent from line 57 from distillation zone 52 (not
shown). By such use of said process steam the heat input to the process may
be minimized. As above discussed alternative schemes may be substituted for
that above-described for the removal of the anti-solvent, depending on the
selection of the anti-solvent. The above described 15 scheme is
particularly advantageous in terms of the reduction in energy required to
carry out the instant process. For example, the above-described
extraction-decantation process results in a reduction in energy
requirements for the dearomatization, as compared to conventional
dearomatization processes, by as much as 50 percent to about 80. percent.
The total water in the system can be easily determined because the amount
of water introduced 20 at 46 to decantation tank (zone) 34 can be
controlled. Allowances must be made for water losses through leakage and
upsets so as to maintain the amount of water (the selected anti-solvent)
present in decantation tank (zone) 34 at from about 0.5 to about 25.0
percent by weight and most preferably from about 5.0 to about 10.0 percent.
In carrying out examples 2 to 21 the process depicted in Figure 2 was
employed wherein certain 25 features discussed in references to Figure 1
were not employed. The mixed hydrocarbon feed was introduced in line 70
from an external feed source (not shown) and was heated in heater 72. The
heated feed then passed through line. 74 to extraction column (zone) 76.
Aromatic selective solvent was introduced near the top of extraction column
76 via line 104 after heating in heater 105. The aromatic selective solvent
percolates the down column 76 removing 30 aromatics from the hydrocarbon
feed, forming raffinate and an aromatic rich solvent phase (hereinafter
designated RS as the phase for rich-solvent). The raffinate containing
primarily non-aromatics, exits the top of column 76 via line 78 and is
collected as raffinate product. The viscosity index of the raffinate
product is then measured by measuring the refractive index of the raffinate
at 600C as hereinbefore discussed. -35     The RS phase in line 80,
containing primarily aromatic selective solvent and aromatic hydrocarbons,
is cooled in heat exchanger 82 (generally comprising one or more cold water
heat exchanger in series) and Is introduced to mixer 86. Mixer 86 may be an
enlarged segment of the tubing employed to feed the contents of lines 84
and 86 to line 88 for introduction to decantation zone 90 or a conventional
-mixing Means. Mixer 86 herein comprises a mechanical magnetic stirrer.
Anti-solvnt (in 



o the instant examples water is the anti-solvent) is introduced via line
102 and the RS phase and the anti- solvent are mixed and introduced to
decanation zone 90. In this embodiment the decantation zone may be a
decantation tank or a fibrous bed coalescer as hereinbefore described. In
addition, it may be desirable to employ a filter in line 88 (not shown),
e.g., an in line cotton filter, to remove solids present in the phase in
line 88. This is especially desirable when a fibrous bed coalescer is
employed and such a 45 filter was generally employed herein when a fibrous
bed coalescer was employed. The anti-solvent may be added to decantation
zone 90 directly if desired, i.e., line 102 may alternatively be introduced
to decantation zone 90 although such is not preferred. As aforementioned,
the addition of the anti-solvent reduces the solubility of the aromatic
hydrocarbon in the aromatic selective solvent such that an aromatic-rich
extract phase is formed and a solvent phase is formed containing
predominantly solvent so and anti-solvent (hereinafter referred to as the
wet LS (lean solvent) phase. The aromatic-rich extract phase of decantation
zone 90 leaves decantation zone 90 through line The aromatic-rich extract
phase of decantation zone  90 The wet LS phase of decantation zone 90
leaves the decantation zone via line 94 and was Introduced to water
stripper 96 wherein some portion of the water (the selected anti-solvent
herein) in the wet LS phase was removed, condensed in water condenser 98
and introduced to water accumulator 100. Water, employed  as the
anti-solvent, is introduced via line 102, as required to provide the
desired concentration of water (anti-solvent) in decantation zone 90.
Solvent exits water stripper 98 (hereinafter referred to as the dry LS
(lean solvent) phase via line 104 and is introduced to extractor zone 76
after heating in heater 105 as hereinbefore discussed. The dry LS phase
contains some residual water and may contain up to about 5 percent by
weight water or higher. Typically less than about 4 percent byweight water
Is present in the dry LS phase. As hereinbefore discussed, a small amount
of oil is present in the dry LS phase. The following examples are provided
to Illustrate the invention and are not to be construed as' 65
limiting such in any way. 8.    0043 685 Example 1 The above-described
process, according to Figure 1. is employed for the dearomatization of a
crude lubricating oil feedstock having a viscosity index of about 74 (as
determined by ASTM Method D2270-75). The viscosity index is a measure of
the amount of aromatic hydrocarbon present in the 5 nonaromatic
hydrocarbon. The amount of aromatic hydrocarbon present in the nonaromatic
hydrocarbon decreases with increasing viscosity index. Thus, a viscosity
index for the raffinate product greater than 74 indicates that
dearomatization has occurred. The aromatic-selective solvent is
triethylene. glycol and the anti-solvent is water. The temperature in the
extraction zone is about [err] and the temperature in the decantation zone
is about [err]. The to anti-solvent is present in the decantation zone in
an amount from about 5.0 percent to about 8.0 percent by weight. The solv
nt to feed ratio in the extraction zone is about 6 to 1. The raffinate
product his a viscosity index of about 101 with the raffinate comprising
about 80 to about 85 percent by weight of the crude lubricating oil
feedstock. 15 Examples 2-4 The process as depicted in Figure  was carried
out according to the Experimental Procedure and the above description of
Figure 2 except that the decantation zone comprised a decantation tank with
baffles to improve phase separation. Table 1 sets forth the results of
Examples 2 to 4. The feed employed in Examples 2 to 4 was an unrefined
lubricating oil containing predominantly C,, to [err] 20 paraffin and
aromatic compounds. The viscosity indexes reported in Table I for the
hydrocarbon feed and raffinate product are for feed and raffinate which are
not dewaxed. The raffinate product yield is based on the waxy raffinate
product. TABLE I 25                                        Examplel 2
3        4 VI of feed                   77        78       78 30
Extraction solvent to feed ratio2   4.7  4.9    4.7 Dry LS temperature
([err])      206       210      ND Decantation zone (0C)         145
146      146 [err] in dry LS (wt. %)        3.41      3.51     3.17
[err]inRS(wt.%)                3.52     3.13      3.12 35
Oil in dry LS (wt. %)        2.63      2.22     1.85 [err] in wet LS (wt.
%)       6.76      11.18    11.55 Oil in wet LS (wt. %)        2.59
2.29     2.13 Water stripper [err]           158   154         158.5 Vl of
raffinate              91        89       95 



40                   Raffinate yield, (volume %)  ND        87       78
Example 2 did not have baffles in the decantation tank. 2 Volume ratio. 3
The dry LS temperature introduced to the extraction zone is reported. 45  4
Temperature at the bottom of the water stripper. The oil in the wet LS and
dry LS phases is mostly aromatic feed components. Not determined. Examples
5 to 21 50    Examples 5 to 21 were carried out according to the process
depicted in Figure 2 and the above described Experimental Procedure. The
mixed hydrocarbon feed exployed in examples 5 to 21 was a lubricating oil
feedstock comprising a  light paraffin distillate having viscosity indexes
as reported in Table II. The results of Examples 5 to 21 are set forth In
Table II. The viscosity indexes reported in Table II for the feed and
raffinate product are for feed and raffinate product which are not dewaxed.
Raffinate 55 yield is based on the waxy raffinate product. 60    0 043 685
( TABLE II Example' 5     6      7      8      9      10    11    12 Vl
offeed                     78    77    78    78    78    77         77
78 'Extraction solvent to feed ratio 2   5.3   4.8   4.6   4.7   6.1    61
77    78 Dry LS temperature [err] 3 .  226   229   230        227    228
227   230   216 Decantation zone [err]         36    36    38       39
38    39       38    90 [err]3 8    [err] [err]3.15   3.29   2.78  2.50
4.01   3.32   3.90   3.0 [err]3.06   3.16   2.94   2.42   3.92   32     .1
35 [err]          1.08   1.43   1.09   1.19   0.91   1.27  0.96  .1.58
[err](volume%      77    76[err] ' Examples 5 and 6 developed a leak in,
the fibrous bed coalescer 20 Volume ratio. : dry LS phase temperature when
introduced to the extraction zone s reported. Temperature at the bottom of
the water stripper. The oil in the wet- LS and dry LS phases is mostly
aromatic feedcomponents. 25         TABLE II (cont'd) Example ' 13    14
15    16    17    18    19 [err] Extraction solvent to feed ratio 2  4.8
4.7    8.4   6.2   6.2   6.2   6.2 DryLS   temperature[err]      213   217
226   226    226   227   227 Decantation zone [err]         85        57
37    38    37    36    36 H2 in dry LS wt.% ,     3.13   2.99   3.16
3.21   3.2   4.00   4.07 [err]          2.00   0.88   1.86   1.10   1.19
0.99   0.85 [err] inwetLS(wt.%)             11.43  11.25 8.35   8.43   8.16
8 95   8 94 [err]             2.15   0.83   1.86   1.04   1.15  0.95   0.79
[err]   157   158    158   159   158  [err] 40    [err] Raffinate yield
volume % )   84    85    75    72    89    72    74 Examples 5 and 6
developed a leak in the fibrous bed coalescer dry LS phase temperature when
introduced to the extractio Temperature at the bottom of the water
stripper. The oil in the wet LS and dry LS phases is mostly aromatic feed
components. [err] 60 60 10    0 043 685 TABLE II (cont'd) Example' 20  . 21



5 VI of feed                    77    77 Extraction solvent to feed ratio 2
6.2   6.3 Dry LS temperature (IC) 3     235   231 Decantation zone (IC)
36    37 to                    H20 in dry LS (wt. %)          4.13   3.98
H20 in RS (wt. %)             3.96   4.01 Oil in dry LS (wt. %)
0.94   0.85 H20 in wet LS (wt. %)         9.08   9.32 Oil in wet LS (wt.
%)[err]        1.05   0.95 15                    Water stripper (C)
151   151 VI of raffinate               107   106 Raffinate yield (volume
%6)   73    73 Examples 5 and 6 developed a leak in the fibrous bed
coalescer. 20 [err]Volume ratio. [err] The dry LS phase temperature when
introduced to the extraction zone is reported. 'Temperature at the bottom
of the water stripper. The oil in the RS, wet LS and dry LS phases is a
mixture of aromatic and monaromatic feed components. 25 Claims 1. A process
for the dearomatization of a mixed hydrocarbon feed comprising the
following steps: (a) contacting said feed in an extraction zone with an
aromatic selective solvent to provide an 30 aromatic-rich solvent phase
containing aromatic hydrocarbons and aromatic selective solvent and a
raffinate containing nonaromatic hydrocarbons; (b) cooling said
aromatic-rich solvent phase to bring about the formation of two phases; (c)
introducing said phases of the cooled aromatic-rich solvent phase to a
decantation zone and introducing therewith from 0.5 to 25.0 percent by
weight of an anti-solvent for said aromatic 35 hydrocarbons in said
aromatic selective solvent to provide an aromatic-rich extract phase
containing prirmarily aromatic hydrocarbons and a solvent phase containing
primarily aromatic selective solvent and anti-solvent; '(d) removing
anti-solvent from said solvent phase and recycling said solvent phase to
the extraction zone of step (a); and 40
aromatic-rich(e) recovering as products the aromatic-rich extract phase of
step (c) and the raffinate of step (a), the process being characterised by:
(f) the absence of solvent stripping distillation of the raffinate and the
solvent phase, and (g) the use of a temperature of at least [err] in said
extraction step. 2. A proceses as claimed in claim 1, characterised in that
the aromatic selective solvent is 45 selected from the group consisting of
polyalkylene glycols and mixtures thereof. 3. A process as claimed in claim
2  characterised in that the aromatic selective solvent is triethylene
glycoi. 4. A process as claimed in any one of the preceding claims,
characterised in that the anti-solvent in step (c) is employed in an amount
from 0.5 to 15.0 percent by weight. 50      5. A process as claimed in
claim 4, characterised in that the anti-solvent in step (c) is employed in
an amount from 5.0 to 10.0 percent by weight. 6. A process as claimed in
any one of the preceding claims, characterised in that the anti-solvent is
water. 7. A process as claimed In any one of the preceding claims,
characterised in that the temperature 55 in the extraction zone is from
1500C to.[err]. 8. A process as claimed in claim 7, characterised in that
the temperature in the extraction zone is from 1700C to 250C. 9. A process
as claimed in claim 8, characterised in that the temperature of the
extraction zone is from [err] 60      10. A process as claimed in any one
of the preceding claims, characterised in that the temperature in the
decantation zone is from [err]. 11. A process as claimed in claim 10.
characterised in that the temperature in the decantation zone is from 250C
to 1000C. 12. A process as claimed in claim 1 1, characterised in that the
temperature in the decantation 65 zone is from [err]    0 043 685 TABLE II
(cont'd) Example 



20    21 VI of feed                   77    77 Extraction solvent to feed
ratio2   6.2   6.3 Dry LS temperature [err] 3    235   231 Decantation zone
[err]    -   36    37 0               .H20 in dry LS {wt. %)         4.13
3.98 H20 in RS (wt. %)            3.96  4.01 Oil in dry LS (wt. %) 5
0.94  0.85 H20 in wet LS (wt. %)        9.08   9.32 Oil in wet LS (wt. %)
[err]      1.05  0.95 Water stripper [err]         151   151 VI of
raffinate              107   106 Raffinate yield (volume %)   73    73
[err] Examples 5 and 6 developed a leak in the fibrous bed coalescer. 20 2
Volume ratio. The dry LS phase temperature when introduced to the
extraction zone is reported. [err]Temperature at the bottom of the water
stripper. [err]The oil in the RS, wet LS and dry LS phases is a mixture of
aromatic and monaromatic feed components. 25 Claims 1. A process for the
dearomatization of a mixed hydrocarbon feed comprising the following steps:
(a) contacting said feed in an extraction zone with an aromatic selective
solvent to provide an 30 aromatic-rich solvent phase containing aromatic
hydrocarbons and aromatic selective solvent and a raffinate containing
nonaromatic hydrocarbons; (b) cooling said aromatic-rich solvent phase to
bring about the formation of two phases; (c) introducing said phases of the
cooled aromatic-rich solvent phase to a decantation zone and introducing
therewith from 0.5 to 25.0 percent by weight of an anti-solvent for said
aromatic 35 hydrocarbons in said aromatic selective solvent to provide an
aromatic-rich extract phase containing primarily aromatic hydrocarbons and
a solvent phase containing primarily aromatic selective solvent and
anti-solvent; (d) removing anti-solvent from said solvent phase and
recycling said solvent phase to the extraction zone of step (a); and. 40
(a) recovering as products the aromatic-rich extract phase of step (c) and
the raffinate of step (a). the process being characterised by: '(fi the
absence of solvent stripping distillation of the raffinate and the solvent
phase, and (9) the use of a temperature of at least [err] In said
extraction step. 2. A proceses as claimed in claim 1, characterised in that
the aromatic selective solvent is 49 selected from the group consisting of
polyalkylene glycols and mixtures thereof. 3. A process as claimed in claim
2, characterised In that the aromatic selective solvent is triethyaene
glycol. 4. A process as claimed in any one of the preceding claims,
characterised in that the anti-solvent in step (c) is employed in an amount
from 0.5 to 1 5.0 percent by weight. so     5. A process as claimed in
claim 4, characterlsed in that the anti-solvent in step (c) is employed in
an amount from 5.0 to  10.0 percent by weight. 6. A process as claimed in
any one of the preceding claims, characterised in that the anti-sovent is
water. 7. A process as claimed in any one of the preceding claims,
characterised in that the temperature 55 in the extraction zone is from
150C to 275C. 8. A process as claimed in claim 7, characterised in that the
temperature in the extraction zone Is from [err] from  9. A process as
claimed in claim 8. characterised in that the temperature of the extraction
zone is from [err] 10. A process as claimed in any one of the preceding
claims, characterised in that the temperature in the decantaton' zone is
from 25C to [err]. 11. A process as claimed in claim 10, characterised in
that the temperature in the decantation. zone is from [err] 12. A process
as claimed in claim 11, characterised in that the temperature in the
decantation 65 zone is from [err] to 70C.    0 043 685 13. A process as
claimed in any one of the preceding claims. characterised in that the ratio
of solvent to feed in the extraction zone of step (a) is in the range of 4
to 12 parts by weight of solvent to 



one part by weight of feed. 14. A process as claimed in any one of the
preceding claims, characterised in that it includes the 5 additional step
of separately contacting the raffinate and aromatic-rich extract of step
(e) with water to form two water phases containing primarily water and
aromatic selective solvent. 15. A process as claimed in claim 14
characterised in that it includes the additional step of recovering the
aromatic selective solvent of the water phases and recycling said solvent
to step (c). .16. A process as claimed in any one of the preceding claims
for the dearomatization of a mixed 10 hydrocarbon feed comprising a
lubricating oil fraction which is characterised by the following steps: (a)
contacting said feed at a temperature of from 1 50C to 275C in an
extraction zone with triethylene glycol to provide an aromatic-rich solvent
phase containing primarily aromatic hydrocarbons and triethylene glycol
and' a raffinate containing primarily nonaromatic hydrocarbons; (b) cooling
said aromatic-rich solvent phase to bring about the formation of two
phases: 15     (C) introducing said phases of the cooled aromatic-rich
solvent phase to a decantation zone at a temperature of from 25C to 70C and
introducing therewith from 0.5 to 25.0 percent by weight water to provide
an aromatic-rich extract phase containing primarily aromatic hydrocarbons
and a solvent phase containing primarily triethylene glycol and water; (d)
distilling water from the triethylene glycol; 20     (e) recycling the
triethylene glycol of step (d) to step (a): separately contacting the
raffnate of step (a) and the aromatic-rich extract of step (c) with water
to form two phases containing primarily water and triethylene glycol: g)
combining the water phase of step (f): (h) recycling at least a portion of
the combined water phase of step (g) to step (c): and 25     (i) recovering
the aromatic-rich extract and raffinate of step (f). Patentanspruiche 30
1. Verfahren zur Entaromatisierung einer gemischten
Kohlenwasserstoffbeschickung, da[err] die folgenden Schritte umfa[err]3t:
a) Inkontaktbringen der genannten Beschickung in einer Extraktionszone mit
einem Aromaten- selektiven Losungsmittel, um eine an Aromaten reiche
Losungsmittelphase, die aromatische Kohlen- wasserstoffe und das
Aromaten-selektive L6sungsmittel enthilt, und ein Raffinat mit nicht- 35
aromatischen Kohlenwasserstoffen zu schaffen; b) Kuhlen der
Aromaten-reichen Losungsmittelphase zur Bildung von zwei Phasen; c)
EinfOhren der genannten Phasen des gekOhIten, Aromaten-reichen
Losungsmittels in eine Dekantierungszone und gleichzeitiges Einfuhren von
0,5 bis 25.0 Gew.-% eines Anti-Losungsmittels fur die genannten
aromatischen Kohlenwasserstoff in gsnanntem Aromaten-selektivwn
Losungsmittel zur 40 Schaffung einer an Aromaten reichen Extraktphase,
die-vomehmlich aromatische Kohlenwasserstoffe- enthilt, und einer
L6sungsmittelphase mit hauptsachlich Aromaten-selektivem L6sungsmittel und
Anti- L6sungsmittel; (d) Entfernen des Anti-Losungsmittels aus der
genannten Losungsmittelphase und Ruckfuhrung der genannten
Losungsmittelphase zu der Extraktionszone des Schritts (a); und 45  (e)
Gewinnung der Aromaten-reichen Extraktphase nach Schritt (c) und des
Raffinats nach Schritt (a)  als Produkt, wobei das Verfahren gekennzeichnet
ist durch: (f) das Fehlen einer Losungsmittel-Abstripp-Destillation des
Raffinats und der Losungs- mittelphase und (g) die Anwendung einer
Temperatur. von wenigstens 1 50C in genannter Extraktionsstufe. 50     2.
Verfahren nach Anspruch  1, dadurch gekennzeichnet  daB  das
Aromaten-selektive L6sungsmittel ausgewahlt wurde aus der Gruppe aus:
Polyalkylenglykole und Mischungen von diesen. 3. Verfahren nach Anspruch 2,
dadurch gekennzeichnet, da[err]  das Aromaten-selektive Losungsmittel
Triethylenglykol ist. 4. Verfahren nach einem der vorausgehenden Ansprache,
dadurch gekennzeichnet, daB das Anti- 55 Losungamittel in Schritt (c) In
einer Menge von 0,5 bis 15 Gew.-% verwendet wird. 5. Verfahren nach
Anspruch 4, dadurch gekennzeichnet. dalB das Anti-L6sungsmittel in Schritt
(c) in diner Menge von 5,0 bis 10,0 Gew.-% verwendet wird. 6. Verfahren
nach einem der vorausgehenden Anspruche, dadurch gekennzeichnet, da[err]
das Anti- Losungsmittel Wasser ist. 60      0  7. Verfahren nach einem der
vorausgehenden Ansprflche, dadurch gekennzeichnet, daB die Temperatur in
der Extraktionszone zwischen [err] betrigt. 8. Verfahren nach Anspruch 7,
dadurch'gekennzeichnet, da[err] die Temperatur in der Extraktions- zone von
[err]betrigt. 9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daB die
Temperatur der Extraktionszone 65 von 2000C bis 2400C betrdgt.    0043 685
10. Verfahren nach einem der vorausgehenden Anspruche, dadurch
gekennzeichnet. daB die 



Temperatur in der Dekantierungszone von 250C bis [err] betragt. 11
Verfahren nach Anspruch 10, dadurch gekennzeichnet, da[err] die Temperatur
in der Dekantierungszone von 25C bis 1000C betragt. 1 2. Verfahren nach
Anspruch 11  dadurch gekennzeichnet, d[err] die Temperatur in der
Dekantierungszone von 250C bis 700C betragt. 13. Verfahren nach einem der
vorausgehenden Anspruche, dadurch gekennzeichnet. daB das Verhailtnis von
Losungsmittel zu Beschickung in der Extraktionszone in Schritt (a) im
Bereich von 4 bis 12 Gew.-Teilen Ldsungsmittel zu 1 Tell der Beschickung
liegt. 10      14. Verfahren nach einem der vorausgehenden Anspruche,
dadurch gekennzeichnet. daB dieses den zusatzlichen Schritt des separaten
Inkontaktbringens des Raffinats und des Aromaten-reichen Extraktes nach
Schritt (e) mit Wasser umfaBt, um zwei Wasserphasen zu bilden, die
houptsichlich -Wasser und Aromaten-selektives Losungsmittel enthaiten. 15.
Verfahren nach Anspruch 14, dadurch gekennzeichnet, da[err] dieses den
zusatzlichen Schritt 5 der Gewinnung des Aromaten-selektiven Losungsmittels
der Wasserphasen und das ZuruckfOhren des genannten Losungsmittels zu
Schritt (c) umfast. 16. Verfahren nach einem  der vorausgehenden Anspruche
zur Entaromatisierung einer gemischten Kohlenwasserstoffbeschickung, die
eine Schmier6lfraktion umfaBt, gekennzeichnet durch die folgenden Schritte:
20     (a) Inkontaktbringen genannter Beschickung bei elner Temperatur
zwischen 15O  und [err] in einer Extraktionszone mit Triethylenglykol zur
Schaffung einer Aromaten-reichen Losungsmittelphase die hauptsichlich
aromatische Kohlenwasserstoffe und Triethylenglykol enthilt, und sines
Raffinats mit hauptsaichlich ntcht-aromatischen Kohlenwasserstoffen- (b)
Kuhlen der genanntem Aromaten-reichen L6sungsmittelphase zur Bildung von
zwel Phasen; 25.   (c) Einfuhren der genannten Phasen der gekihiten,
Aromaten-reichen Losungsmittelphase in eine Dekantierungszone bei elner
Temperatur von 25C bis 70C und gleichzeitiges Einfulhren von 0,5 bis 25.0
Gew.-% Wasser, um eine Aromaten-reiche Extraktphase, die hauptsachitch
aromatische Kohlen- wasserstoffe enthilt, und eine Losungsmittelphase aus
hauptsfichlich Triothylonglykol und Wassor zu bilden; 30     (d)
Abdestitlieren des Wassers aus dem Triethylenglykol: (e) RUckfuhren des
Triethylenglykols aus Schritt (d) zu Schritt (a); (f) separates
Inkontaktbringen des Raffinats nach Schritt (a) und des Aromaton-reichen
Extrakts nach Schritt (c) mit Wasser, um zwei Phasen zu bilden, die
hauptsuchlich Wasser und Triethylenglykot enthalten; .35     (g)
Zusammenfuhren der Wasserphase nach Schritt (fM; (hI Ruckfuhrung wenigstens
etnes Toils der kombinierten Wasserphase nach Schritt (g) zu Schritt (c)
und (iM Gewinnung des Aromaten-reichen Extrakts und Raffinats nach Schritt
Mf). 4 Revendications; 1. Procede de desaromatisation d'une charge mixte
d'hydrocarbures, comprenant lea etapes suivantes: 45     (a) mise en
contact de ladite charge dans une zone d'extraction avec un solvent
silectif envers lee aromatiques pour produire une phase de solvent riche en
aromatiques contenant des hydrocarbures aromatiques et du solvent selectif
envers les aromatiques et un raffinat contenant des hydrocarbures non
aromatiques; (b) refroidissement de ladite phase de solvent riche en
aromatiques pour entratner la formation de so deux phases; (c) introduction
desdites phases de la phase refroldie de solvant riche en aromatiques dans
une. zone de decantation et introduction simultanee de 0,5 a 25,0% en poids
d'un anti-solvant pour lesdits hydrocarbures aromatiques dans ledit solvent
selectif envers lea aromatiques pour produire une phase d extrait riche en
aromatiques contenant principatlement des hydrocarbures aromatiques et une
phase de solvant contenant principalement du solvant selectif envers les
aromatiques et de lIanti-solvant; (d) elimination de lanti-solvant de
ladite phase de solvant et recyclage de cette deriere dans la zone
d'extraction de l etape (a); et ts) separation en tant quo produits de la
phase d'extrait riche en aromatiques de l6tape (c) et du raffinat de l
etape (a), proc6d6 caracterise par: 60    (g) lIabsence de distillation du
raffinat et de la phase de solvent pour eliminer le solvant; et (g) I
utilisation d&une temperature d'au motns 1 50C dans Iletape d'extraction.
2. Proc6d6 suivant la revendication 1, caract6rise en ce que le solvent
s6lectif envers les aromatiques est choisi dans le groupe comprenant des
polyalkyldne-glycols et leurs melanges. 3. Proc6d6 suivant Ia revendication
2, caracterise en  co que  le solvant sectif envers les 6S aromatiques est
le triethyteneglycol. 13    



0 043 685 4. Proc6d6 suivant lune quelconque des revendications
pr~cddentes, caracterise en ce que lanti- solvant dans l'etape Cc) est
utilise en une quantite de 0,5 A 15.0% en poids. 5. Procede suivant la
revendication 4. caracterisd en ce quo lanti-solvant dans l'etape Ic)est
utilise en une quantite de 5,0 A 10,0% en poids. 5      6. Procede suivant
l une quelconque des revendications precedentes, caracterise en ce que
l'anti- solvent est l'eau.                        - 7. Proced8 suivant
l'une quelconque des revendications precedentes, caract6ris6 en ce que la i
temperature dans la zone d'extraction va de 150 A 275C. *     8. Procede
suivant la revendication 7. caracterise en ce que la temperature dans la
zone to. dextraction va de 170 a [err]. 9. Procede suivant la revendication
8. caractrise en c qu la temperature de la zone detraction !  va de 200 a
240C. I  10. Procede sulvant lune quelconque des revendications
precedentese caracterise en ce que Is temperature dans Ia zone de
decantation va de 25 A 150C. Fs.     11. Procede suivant la revendication
10, caracterise en ce que la temperature dane la zone de decantation va de
25 A 100C. 12. Procede suivant la revendication 11, caracterise en ce quo
la temp6rature dans la zone de decantation va de 25 a 70C. 13. Procede
suivant l-une quelconque des revendications precedentes, caracterise en ce
quo le 0 rapport du solvant A Ia charge dons la zone dextraction de l'etape
la) se situe dans lintervalle de 4 a 12 parties en poids de solvant par
pantie en poids de charge. 14. Proced6 suivant l'une quelconque des
revendications precAdentes. caracterise en ce qu'il comprend letape
additionnelle de mise en contact separee du raffinat et de lextrait riche
en aromatiques de 1'6tape (e) avec de l'eau pour former deux phases
aqueuses contenant principalement s de l'eau et du solvent selectif envers
les aromatiques. 15. Procede suivant la revendication 14, caracterise en ce
qu'il comport l'6tape supplementaire de recuperation du solvent selectif
envers les aromatiques des phases aqueuses et son recyclage dans I'etape
(cl. 16. Procede suivant lune quelconque des revendications precedentes
pour Ia desaromatisation 30 d'une charge hydrocarbon6e mixte comprenant une
fraction d'huile lubriflante, qui est caracterise par les etapes suivantes:
(a) mise en contact de ladite charge A une temperature de 150 A 275C dans
une zone d'extraction, avec du trikthylene-glycol pour obtenir une phase de
solvent riche en aromatiques contenant principalement des hydrocarbures
aromatiques et du tri6thylene-glycol et un raffinat 35 contenant
principalement des hydrocarbures non aromatiques; Cb) refroidissement de
ladite phase de solvent riche en aromatiques pour entralner la formation de
deux phases; Ic) introduction desdites phases de la phase refroidie de
solvant riche en aromatiques dans uno zone de decantation A une tsmperature
de 25 A 70C et introduction simultan6e do 0,5 A 25.0% en 40 poids d'eau
pour produire une phase d'extrait riche en aromatiques contenant
principalement des hydrocarbures aromatiques et une phase de solvent
contenant principalement du trlethylene-glycol et do l'eau; Id)
distillation de I'eau du triethyline-glycol; Ce) recyclage du
triethylene-glycol de. I'etape (d) dans i'etape (a); - 45     f) mise en
contact, separ6ment, du raffinat de I'etape (a) et de l'extrait riche en
aromatiques de I'etape Cc) avec de I'eau pour former deux phases contenant
principalement do l'eau et du triethylene- glycol; Cg) rassernblement de la
phase aqueuse de 1I6tape lf); (h) recyclage d'au moins uno portion de la
phase aqueuse rassembl6e de l'etape Cg) dans I'tape. so (c); et Ci)
separation de 1'extrait riche en aromatiques et du raffinat de l'etape (f).
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