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This invention relates to the refining of mixed
hydrocarbon oils. More particularly, it relates
to the refining of hydrocarbon oils which contain,
in addition to other hydrocarbon compounds, aro-

matics, crganic sulfur eompounds, oxygenated
cumnoun:?q and nitrogen compounds. Further,
the invention relates to the treatment of isomeric
dialkylbenzenes in order to effectuate the sepa-
ration between isomers of groups of isomers
thereof. The invention is of particular interest
in the separation of the isomeric xylenes.

Maturally cccurring hydrocarbon oils are mix-
tures of verious classes of hydrocarbons and var-
ioug erganic compounds containing one or maore
of the elements sulfur, oxygen and nitrogen. For
some uses many hydrocarbon oils contain an ob-

jectionzble ameount of aromatic hydrocarbons,
e. g., diesel oils, kerosenes, domestic fuel oils
and lubricating oils. For some uses hydrocarbon
cils should not only be low in aromatics, but also
low in organic sulfur compounds. In some cases
such as coal tar distillate, the oil contains sub-
stantially only aromatics and some organic sulfur
compounds, and it is desired to remove the gul-
fur comapounds only. In the case of shale oil,
able tc remove not only sulfur com-
pounds, but alsc nitrogen compounds and oOXy-
gen c\mprmnus Cue 0f the better methods for
of o mixed hydrocarbon oil containing
obiec umnag-e amounts of aromatic hydrocarbons
ax sulfur compounds is to treat with
n fuoride containing boron trifivo-
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HP-BF; treating age nt acls very
o selective solvent. However, this

3ﬁ)b‘3 nas the serious disadvantage of having
igh pressures when temperatures
16 ave used because the BFs is a very
-oth°r method for improving the
;v hydrocarbon oils such as lubri-
3 i | J treatiment with liguid EIF and

id lisclosed in U. 8. 2,531,723.

110‘.771 that the isomeric dializylbe
s solved into high purity isomers
distilintion; particularly this is true
ve of isomerg alsc contains close
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1 hydrocarbons. e. g., g mix-
atic hydrocarbons and non-
xons can be at hest resolved in-
concentrate conizining about
a lower boiling concentrate.
mercial importance of the var-
s, a considerabis incentive

ary of high purity xylene iso-
ures thm‘ecx. To a legser extent
ierg.of other dialkylbenzenes
“ as  diethyibenzene,
etc. are of interest.
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It is an object of this invention to refine mixed
hydrocarbon oils by an extraction method. An-
cther object is the removal of aromatics hydro-
carbons, organic sulfur compounds and phenolic
compounds from hydrocarbon oils containing ob-
jectionable ampunts of these materials. A fur-
ther object is the refining of lubricating oil dis-
tillates to improve the viscosity index thereof.

Still another ohject of this invention is a proc-
ess for the separation of individual dialkylben-
zene isomers from a mixture of isomers of said
dialkylbenzene, e. g., xylene isomers. An addi-
tional object is a process for the recovery of a .
meta-xylene enriched fraction from mixtures of
m-xylene with at least one other xylene isomet.
A particular object is the treatment of a hydro-
carboun fraction in the Cs aromatic hydrocarbon-
boiling range for the separation of the Cs aro-
matic hydrocarbon therefrom and the further
treatment of said Cs aromatic hydrocarbons to
obtain high purity m-xylene, o-xylene and p-
xylene fractions. Other objects of the invention
will be apparent in the detailed description there-
of.

1t has been discovered that several of the ob-
jects of this invention can be attained by treat-
ing hydrocarbon oiis which contain appreciable
amounts of aromatic hydrocarbons, and/or or-
ganic sulfur compounds, end/or phenolic com-~
pounds, and/or nitrogen compounds by treating
sald hydrocarbon oils with tantalum pentafluo-
ride—"TaFs the presence of a sufficient
amount of substantially anhydrous liquid H¥ to
form a separate HF-rich phase.

It has further been discovered that a hydrocar-
bon il which containg dialkylbenzenes and poly-
alkylbenzenes can be substantially completely
freed of said dialkylbenzenes and polyalkylben-
zenes by treatment with an amount of substan-
tially anhydrous liquid HF to form a separate
HPF-rich phase and at least about 1 mol of Tals
per mol. of said dialkylbenzenes and polyalkyl-
’Penzanes

Tt has been discoverad that by the treatiment of
a mmtme of at least two isomeric dialkylben-
zenes with sufficient liquid BF to form a separate
HP-rich phase and less than about 1 mol of
Tafs par mol of said dialkylbenzenes, a separa-
tion can be efected between said isomers. It
has been found that the HF-rich (extract) phase
will contain a mixture of said isomers wherein
the molar ratio thereof is different from the ratio
in the feed; and the rafiinate phase will con-
tqin 5 mixture of said iscmers wherein the molar

‘atio thereof is different from the ratio in the
Lee(l. The meta~-isomer is preferentially extract-
ed into the extract phase. When fireating a

in
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mixture of ortho and para-isomers the ortho-
isomer is vreferentially extracted into the ex-
tract phase.

The feed to our mixed hydrocarbon oil refin-
ing process can he: various fractions ohtained
from the distillation of erude oil, e. g., naphthas,
kerosenes, heater cil, lube oils, efc., or the crude
oil itself, or reduced crudes. Another class of
materials suitable as a feed may be oils derived
from the treatment of the above materials, e. 2.,
raffinates and extracts from the solvent treat-
ment of kerosenes or lube oils. Shale oil, and its
various fractions, is a suitable feed to our proc-
ess. The so-called light oil from the coking of
coal is an exceptional feed to our process since
the sulfur compounds in the benzene and toluene
fractions are extremely refractory to conven-
tiona] desulfurization methods. The liquid prod-
uets from the hydrogenation of coal or the
Fischer-Tropsch process are suitable feeds to our
process. Liguid HF-TaF;s is a powerful catlyst for
alkylation purposes. Appreciable amounts of ole-
fins can be eliminated from olefin-containing
feeds by treatment with liquid HPF-Tals; the
alkylate may or may not be extracted into the
extract phase. Tn general, oils containing large
amounts of olefins are not a desirable feed 1o
our process. In general, the most suitable feed
stocks are petroleum distillates boiling in the
heavier-than-gasoline range, i. e., above about
350° F. and below about 750° F., and particular-

"1y those distillates derived from high sulfur and
high aromatic content crudes, such as, West
Texas crude, Winkler crude, ete.

Tantalum pentafluoride is a crystalline solid
having a melting point of about 202° ¥. and a
boiling point of about 446° . The sclid is appre-
ciably soluble in substantially anhydrous liquid
HF. It has been discovered that the solubility
of TaF; in substantially anhydrous liquid HF is
greatly increased when a polyalkyl aromatic
hydrocarbon, a polynuclear aromatic hydrocar-
bon, many types of organic sulfur compounds,
or phenolic compound is brought into contact
with TaFs, in the presence of substantially anhy-
drous liquid HF. For example, a mixture of
liquid HF and solid TaFs is readily changed to a
clear liquid when the mixture is contacted with
a sufficient amount of xylene (no significant
change in properties is obtainable by the treat-
ment of a mixed hydrocarbon oil with TaFs in
the absence of substantially anhydrous liguid
HF).

Tantalum pentafiuoride is readily decomposed
by water, The process of this invention should

be carried out under substantially anhydrous °

conditions. The liquid HF used in the process
should not contain more than about 1 or 2% of
water, i. e., the liquid HF should be substantially
anhydrous.

We have discovered that organic sulfur com-
pounds and some aromatic compounds not amen-
able to removal by liquid HF treatment are re-
movable from the raw oil by treating said oil with
TaFs in the presence of sufficient liguid HF to
form 2 separate HF-rich phase. The HF-rich
phase, hereafter cailed the extract phase, con-
tains liquid HPF, aromatics, organic sulfur com-
pounds, phenolic compounds, some non-aromatics
and TaF;, i. e., if all of these organic compounds
are present in said oil. It is believed that the
TaFs in the extract phase exists in the form of a
coordination compound or adduct with the aro-
matics and organic sulfur and phenolic com-
pounds. Benzene and toluene can exist in the
extract phase in about the amount soluble in
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liguid HF alone, which amount is about 2-3
volume percent based on HF. By using a suffi-
cient amount of TaFs and a sufficient amount of
liquid HP, it is possible to produce a refined oil
which contains substantially no compounds other
than non-aromatics and benzene and/or toluene,
if these aromatics are present in the raw oil.

Some improvement in quality of the oil can
be obtained by using even a trace amount of TaFs
and further improvements can be obtained by
increasing the amount of TaFs until substan-
tially all the materials removable by the liquid
HF-TaF; treating agent have been removed. In
general, the larger the amount of extractable
materials present, the more TaFs needed in the
treatment. The upper limit on TaFs usage is
readily determined by the fact that when a solid
TaFs phase appears, no further improvement
is obtainable. By the time that this third phase
of solid TaFs appears, a sufficiently refined oil
has usually been attained. Thus we can use be-
tween a trace amount of TaFs and an amount
of TaFs that will not dissolve completely into the
extract phase. Expressing the TaFs usage in
another way, we can use from 0.1 weight percent
to about 25 weight percent and, in some cases
to about 100 weight percent, based on the raw
oil. The amount of TaF needed to obtain a par-
ticular degree of refinement is readily determin-
able by small scale treatment of samples of the
raw oil.

Sufficient liquid HF must be present in the
extraction zone to form a separate HF-rich phase,
i. e., extract phase. The minimum amount of
liquid HF needed will vary somewhat with the
type of oil being treated and the extractable
materials content of the raw oil. The viscosity
of the raw oil affects phase separation and, in
general, the more viscous the raw oil, the more
HF needed to obtain good phase separation.
The presence of extractable materials in the
liguid HF increases the viscosity of the extract
phase so that good phase separation may be diffi-
cult when treating raw oils containing large
amounts of extractable materials with small
amounts of HF. When treating naphthas and
light gas oils the minimum HF usage may be
as low as 5 volume percent, based on the raw
oil. When treating lube stocks such as distillate
for the production of S. A. E. 20 oil, as much
as 29 volume percent of liguid HF may be needed
to obtain good phase separation. We prefer to
use more than the bare minimum amount of
liquid HF. As much as 1500 volume percent
liguid HF has been used without detrimental
effect. However, little significant gain in refine-
ment is obtained by using very large amounts
of liquid HF. For most raw oils satisfactory
phase separation and a satisfactory degree of
refinement can be obtained by using from about
10 to about 500 volume percent of liquid HF.
We prefer to use between about 30 and 300
volume percent.

Since viscosity does have an appreciable effect
on the cleanness of the phase separation, the
viscosity of the raw oil may he reduced by adding
an inert diluent thereto. The diluent should be
relatively inert to the solvent action of the treat-
ing agent and also to the catalytic action of the
treating agent. Additionally, the diluent should
be readily separable by distillation from the
refined oil, although in some cases it may he
desirable to leave the diluent in the refined oil.
Suitable diluents are pentane, hexane, petroleum
ether, cyclohexane, various naphtha fractions
low in extractable materials, etc. Materials such
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as heptane or octane can be used when the
treating is about ambient temperatures. How-
ever, diluents containing about 6 or more carbon
atoms are readily isomerized and even cracked
by our treating agent at temperatures above about
250° F., so that their use at elevated tempera-
tures is undesirakle. In general, olefinic hydro-
carbons are not suitable diluents. The amount
of diluent used will be dependent upon the type
of raw oil being charged, but in general will be
between about 10 and 200 volume percent based
on raw oil. When using a diluent it may be pos-
sible to reduce the amount of liquid HF ordi-
narily used and still obtain a satisfactory phase
separation.

The temperature of treating is of considerable
importance in our mixed hydrocarbon oil refining
process because the liquid HF-TaF; treating agent
is a very powerful cafalyst for isomerization,
alkylation, cracking and other reactions. In
order to avoid side reactions due to catalytic
effects, the temperature of contacting should be
helow about 200° F. Temperatures below 30° F.
may be used where the properties of the feed oil
do not interfere with phase separation and/or
where very large amounis of HF' are being used.
The treating temperature should always be above
the pour point of the (diluted) raw oil in order
to avoid difficulty in phase separation. We prefer
to cperate at from about 5¢° to about 100° F.,

We have found that in some cases a better
vroduce can be obtained by taking advantage
of the catalytic action of our treating agent at
elevated temperatures. By contacting the oil at
temperatures between about 200° and 400° F.,
and preferably between about 250° and 350° 7.
and then cooling to below about 100° F. bhefore
making the phase separation, it is possible to
ohtain a refined oil in greater yield and/or better
quality.

Contacting time will be dependent on the typs
of raw oil, the amount of liguid H¥-Tas treating
agent and the temperature of operation. In gen-
eral times between about 5 minutes and 60 min-
utes in each extraction stage will be sufficient to
obtain the desired degree of refining when op-
erating between 50° and 100° ¥. The higher the
temperature in the contacting zone, the shorter
should ke the contacting time. Af 400° F. the
contacting time sheuld be between 1 and 10 min-
utes; prolonged confacting times may be harm-
ful to product qualify and/or yield.

It is toc be understood that when the process
is being carricd out at temperatures sbove the
boiling point of liquid HF, superatmospheric
pressures musy be maintained on the system in
order to keep the ¥IF in the liguid state.

Iormally the raifinate from our hydrocarbon
refining process will be the dssired final preduct.
However, the low sulfur, low aromatic content
thereof makes the refined oil a very suitable feed
to a catalytic cracking operation; thus cur proc-
ess may be used to treat cycle gas cils which are
low quality catalytic cracking feeds in order fo
improve their suitability for catalytic cracking.
These cycle oils may be derived froin thermal
cracking, coking or catalyiic cracking.

We have found that the organic sulfur com-
pounds present in the extract from the treatment
of heavy naphtha and gas oils boiling hetween
akout 350° and 600° I, are very readily catalytic-
ally cracked to produce a high octane, low sul-
fur product. Particularly good results are ob-
tained when the extract is fractionated and that
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portion boiling below about 450° F. is charged to
the catalytic cracking operation.

We have also discovered that a mixture of at
least two isomeric dialkylbenzenes can be sepa-
rated into fractions having a different molal ra-
tio than the feed mixture and different from each
other when said mixture is contacted with liquid
HF and TaIs under appropriately selected condi-
tions. We have found that the isomeric dialkyl-
benzenes react with TaF and HF to form adducts
or complexes which are extremely soluble in lig-
uid HF. The stability of the complex appears
to be dependent upon the configuration of the di-
alkylbenzene. The order of stability is, in de-
creasing rank, meta: ortho: para. The meta-
isomer complex is several fold the most stable.
Thus by ireating a feed containing at least two
different isomers of a dialkylbenzene with a suffi-
cient amount of liquid HF to form an extiract
phase, and with less TaF; than is needed to bring
substantially all of said dialkyloenzene isomers
into the extract phase, it is possible to produce a
dialkylbenzene containing raffinste phase and
dialkylbenzene containing an extract phase. The
rafiinate phase contains hoth isomers in a ratio
of the “less-stable-complex-forming isomser” to
the “more-stable-complex-forming isomer” which
ratio is greater than the ratio of said isomers in
said feed; the extract phase confains hoth iso-
mers in a ratio of the more stable to the less
stable, which ratio is greater than the ratio of
said iscmer in said fesd.

We believe that the complex formed by a di-
alkyikenzene, TaFs and ligquid HF contains 1 mol
of said dialkylbenzene, 1 mol of Ta¥Fs and (prob-
ably) 1 mol of HF. We believe the complex con-
tains HF because no complex is formed by xylene
and TaFs in the absence of liguid HF. Af the
temperatures for the operation of cur dialkyl-
benzene-isomeric mixture separation process,
benzene and monecalkylbenzenes do not form a
detectable amount of complex.

We have also found that polyalkylbenzenes,
such as, ethylxylene, isodursne, pentamethylben-
zene and hexamethylbenzene form complexes
with Ta¥s and liguid HF. Ifis helisved that these
polyalkylbenzene complexes contain 1 mol of
TaFs per mol of polyalkylbenzens,

We have also discoverad that ethylbenzens,
which is usually associated with xylenes as pro-
duced in hydrocarbon conversion processes, un-
dergoes disproportionation with surprising ease
in the presence of liquid HI' and TaF; to produce
chiefly benzene and disthylbenzenes and, in the
presence of xylenes, ethylxylenes. The dispro-
portionation of ethyloenzene is of immenss value
in simplifying iis separation from xylenss and
makes it possible thereafier to separate salec-
tively or tc concentrate individual x¥l isomers
irom each other by means of liquid HF and TaFs
without interference by ethylbenzenes.

We have also found that isomeric xylenes msy
be substantially completely extracted from a
mixture of xylenes and ssburated hydrocarbons
of the same poilin; g contacting said mix-
ture with a molar excess of liguid hydrogen fluo-
ride and with TaFs in at least a uni-molar ratio
of Ta¥Fs to xylenes. RBenzene and toluene are nob
particularly soluble in the liguid EF-Tal; treat-
ing agent, with the result
tracted from mixtures therenf with benzens and
toluene (as well as saturated hydrocarbons) by
the smployment of liquid HF and TaFs in an
amount which is at least uni-molar with respect
to the xylenes pressnt in said mixture.

n
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When the feed stock to our process consists of
a lower dialkylbenzene wherein the alkyl radical
contains hetween 1 and 5 carbon atoms, such as
xylene, in admixture with non-aromatic hydro-
carbons and/or benzene or toluene, contacting of
said feed stock with a suflicient amount of our lig-
uid HF-TaP;s treating agent results in a raffinate
phase and an extract phase. The extract phase
consists of liquid HF, complex and some physical-
ly dissolved hydrocarbons. The degree of re-
moval of the xylene from the feed is dependent
upon the amount of TaFs present in the treating
agent. Substantially complete removal of the
xylene can be achieved by using at least about
1 mol of TaFs per mol of xylene present in the
feed. In some cases, particularly when the ratio
of non-complexible hydrocarbon to xylene is quite
high, more than 1 mol of TaFs per mol of xylene
will be necessary to achieve substantially com-
plete removal of xylene. The amount of TaFs
should be limited to about that amount which will
be completely complexed or brought into so-
lution in the extract phase. We have found that
solid TeF; present in the extract phase has a
marked catalytic effect on the aromatic hydro-
carbons in the extract phase and undesirable side
reactions, such as, isomerization, disproportiona-
tion and even cracking may occur; this effect is
especially apparent when operating at higher
temperatures. In general, while we may use from
as little as 0.1 mol of TaFs per mol of dialkyl-
benzene in the feed to as much as 3 mols, we pre-
fer to use hetween about 0.3 and 1.5 mols of TaFs
per mcl of gialkylbenzene in the feed.

When monozlkylbenzenes, such as, ethylben-
zene, propylbenzene, isopropylbenzene, butyl-
henzene, efc. are present in the feed stock, the
liquid HF-TaF; treating agent catalyzes the rapid
disproportionation of these compounds to dial-
kylbenzenes. The dialkylbenzenes form com-
plexes with TaFs and pass into the extract phase.
Therefore, when these menoalkylbenzenes are
present in the feed stock, it is necessary to use
sufficient TaFs to complex with the correspond-
ing dialkylbenzene as well as with fthe other
dialkylbenzenes present in the feed stock itself.
When ethylbenzene and/or propylbenzene are
present in the feed stock, we prefer to use 0.5 mol.
of TaFs per mol of said compound in addition

to that used for the dialkylbenzenes present in &

the feed.

The maximum degree of separation of a mix-
ture of two iscmeric xylenes is attainable by
using about 1 mol of TaFs per mol of the more
stable complex isomer present in the feed. While
a high purity metaxylene, e. g., in excess of about
95%, cannct be separated from a mixture of
xylenes in a single contacting stage, it is possi-
ble to achieve this result by using a multi-stage
or countercurrent tower operation.

Sufficient liquid HF must be present to partici-
pate in the formation of the complex and to dis-
solve the complex. We prefer to use an excess
over this amount in order to insure the forma-
tion of a separate extract phase. In general,
when operating with mixed feeds containing
xylene, the use of about 5 volume per cent of
iiquid HP based on the total feed will be sufficient
to form a separate extract phase. As much as
500 volume per cent of liquid HF or more may
be used. In general the use of larger amounts
of liquid HF assists in phase separation and also,
surprisingly enough, decreases the amount of
non-~aromatic hydrocarbons present in the ex-
tract phase. We prefer to use between about 100
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and 300 volume percent of liquid HF, based on
total mixed feed.

Temperature is an important factor in our aro-
matic separation process. When the contacting
is earried out at temperatures in excess of about
125° F., side reactions take place, such as, isomer-
ization of meta-xylene to the equilibrium mix-
ture of the three isomers and disproportionation
of the xylenes to higher alkylbenzenes. When
operating at temperatures helow about 30° F.,
longer contact times are necessary to achieve
good separations and, at temperatures below
about 0° F., the disproportionation of ethylben-
zene, ete. is slowed down markedly, which is dis-
advantageous when treating ethylbenzene-con-
taining feeds. Although we can operate at higher
temperatures by using very short contact times
and by quenching the reaction mixture at the
end of the contacting, we prefer to operate below
about 160° F. Under some conditions of temper-
ature, TaFs usage and long contact time, ortho
and/or para-xylene are isomerized to the meta-
xylene isomer. When it is desired to minimize
this isomerization, not only should temperature
be held at less than about 90° F., but also con-
tact times should be short and the amount of
TaF; used should be such that a minimum
amount of ortho and/or para-xylene are present
in the extract phase.

Contacting times are dependent upon the tem-
perature at which the contacting is carried out
and upon the degree of agitation in the contact-
ing zone. When using normal methods of agita-
tion, contacting time may vary from as little as
1 minute to as much as 3 or more hours. In
general when operating at between apout 30° and
90° F. and with a feed from which it is desired to
remove substantially all the xylene isomers con-
tained therein, a suitable contacting time is be-
tween about 1 minute and 30 minutes.

We have found that the organic sulfur com-
pounds normally present to some extent in vir-
tually all hydrocarbon mixtures form complexes
with TaFs and HF. In general these sulfur com-
pound complexes are more stable than the dial-
kylbenzene complexes and are more difficult to
decompose. However, heating the complex to
temperatures on the order of 400° ¥. will drive
off the HF and thus dissociate the complex. The
alkylphenols which are normally present in
cracked stocks also complex with TaFs and HF.
These complexes tend to interfere with phase
separation and also introduce undesired impuri-
ties into the extract oil. In order to eliminate
this interference, feed stocks containing such
alkylphenols should be dephenolized by a suit-
able treatment, e. g., washing with 25% aqueous
caustic solution. We prefer a feed stock that is
substantially free of alkylphenols and which is
low in total sulfur content, i. e., on the order of
about 0.02 weight per cent of sulfur, such as
can be obtained by extraction with HF alone.

In order to eliminate insofar as possible the loss
of the desired dialkylbenzenes to polyalkylben-
zenes by alkylation with clefins present in a
mixed feed stock, we prefer to operate on a feed
stock that is low in olefin content, e. g., less than
about 3 or 4%.

Our process may be applied to a mixture of
hydrocarbons comprising aromatics, parafiins,
naphthenes and olefins (along with associated
phenolic and sulfur compounds) which boil in the
approximate boiling range of the particular dial-
kylbenzenes to be recovered. We prefer to op-
erate on a feed which is low in the inferfering
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phenolic compounds, sulfur compounds and ole~
fins.

A particularly suitable feed for our dialkylben-
Zene separation process is the naphtha derived
from the so-called hydroforming process, i. e,
from the vapor phase treatment of a virgin naph-
tha at 850° o 1050° ¥, in the presence of hydro-
gen over a catalyst such as molybdena ocn ain
alumina support or a platinum-containing cata-
lyst. The hydroformate from such a process is
low enough in sulfur to permit operation without
further desulfurization and is sufficiently low in
olefin that little degradation of the desired xylens
content results during the separation step.

Any hydrocarbon oil which contains appreci-
abie amounts of lower dialkylbenzenes can be
charged to our process either directly or affer
suitable pretreatment to lower the sulfur and
ulkylphenol content.  These feed sitocks may be
derived from the distillation of petroleum, from
the thermal or catalytic cracking of naphthas
from petroleum, from the hydroforming or hy-
drodesulfurization of virgin or cracked naphthas,
or they may be derived from the ccking of coal
or from the drip oil produced in the production
of carbureted water gas or producer gas. OCther
source of feed to our process are the highly aro-
matic extiracts obiained by treating petroleum
oils with seiective solvents, such as, phenol, fur-
fural, SOz and the like; usually these extracts will
have to be desulfurized pricr fo treatment by our
process. It shouid be understood that cur proc-
ess is applicable to the extraction of dialkylben-
zenes and particularly the extraction cof meta-
dialkylbenzenes from isomeric dialkylbenzenes,
regardless of the method by which the feed was
prepared.

The more common feed stocks for our process
are a mixture of dialkylbenzenes, non-aromatic
hydrocarbons, benzene, toluene and ethylben-
zene. The non-complexible materials, i. e., non-
aromatic hydrocarbons, benzene and toluene
usually form from 50 to 75 volume percent of the
total feed. (Monalkylbenzenes other than tolu-
ene are not considered non-complexible mate-
rials because their disproportionation results in
the formation of a complexible material, for
example diethylbenzene.) Where xylene concen-
trates are available from superiractionation
equipment, a feed stock containing 70 or 80%
of xylene and ethylbenzene may be available.
We have found that phase separaticn and selec-
tivity are improved when the feed stock does not
exceed about 50 volume percent of complexible
hydrocarbons.

When operating on a substantially pure xylene
and ethylbenzene mixture we prefer to add from
about 50 to 200 volume percent of an inert hy-
drocarbon diluent. The diluent should be a
paraffinic and/or naphthenic hydrocarbon or a
mixture of hydrocarbons that is low in materials
that would interfere with phase separation and
that will be readily separable by simple frac-
tional distillation from the individual aromatic
hydrocarbons. We prefer to use as diluents
parafiinic and naphthenic hydrocarbons of low
boiling point since these materials are not iso-
merized or cracked by the liquid HF at the pre-
ferred operating temperatures. Suitable hydro-
carbons are butane, pentane, hexane, heptane,
petroleum ether, etc. When operating at low
temperatures such as 30° F. the diluents might
be higher boiling paraffinic or naphthenic hy-
drocarbons containing 10 or 11 carbon atoms. In
general when treating a mixed feed stock to re-

10

o
Tt

30

3.

18]

45

50

55

60

65

75

move substantially all the dialkylbenzenes, suffi-
cient non-complexible hydrocarbons will be pres-
ent in the feed so that no additicnal diluent
is needed. We prefer to operate with an amount
of non-complexible hydrocarbons, i. e., present
either as diluent or naturally; which amount is
about equal in amount to the extractable hydro-
carbons present.

The non-aromatic hydrocarbons extracted
from the feed by the tireating agent boil in
asbout the same range as the aromatic hydro-
carbons. Their presence decreases the purity
¢f the aromatic hydrocarbons and they must be
removed in order to obtain substantially pure
aromatics as the final product. We have found
that these non-aromatic hydrocarbons can be
readily displaced from the extract phase by
washing the extract phase with an inert diluent
non-aromatic type hydrocarbon such as pentane,
hexane or a 10- or 1l-carbon atom parafiin. A
single stage washing operation is usually suffi-
cient to reduce the non-aromatic content of the
exiract phase t0 a point where subsiantially pure
aromatics can be obtained by simple fractional
distillation of the recovered aromatic hydrocar
bons. o

The raffinate phase from our process will
usuzally contain some dissolved liquid HF and
aiso some enfrained HF; small amounts of
solid TaFs may also be entrained. The
Tal’% can be recovered by filtration, by a coalesc-
ing operation or in some cases by distilling the
rafiinate oil. The liquid HI' is readily removed
irom the raffinate phase by distillation at tem-
peratures of about 100° P, at atmospheric pres-
sure. In some cases the raffinate may contain
minor amounts of alkyl fluorides; these can be
readily removed by percolation through bauxite.

The extract phase is readily decomposed by
treatment with water, preferably cold water or
ice; the upper layer of extract oil can be de-
canted from the lower aqueous layer. The ex-
tract oil contains the extracted materials, i. e.,
hydrocarbons and/or organic suifur compounds.
The lower aqueous layer consists of a mixture of
hydrofluoric acid and TaFs decomposition prod-
uct. The extract oil can be freed of traces of
HF by treatment with dilute caustic. This
method is particularly suitable for laboratory
operations.

We prefer to decompose the extract phase as
follows: The extract phase is placed in a vessel,
usually provided with a few fractionation trays,
wherein the temperature of the extract phase
is raised until the HF vaporizes and passes out
of the vessel. The top temperature in the de-
coinposing vessel is held at about the boiling
point of HF in order to prevent the removal of
extract materials along with the HF. In the
bottom of the decomposer after the removal of
HIF, there exists a slurry of extract materials and
solid finely divided TaFs This slurry is passed
to a filter which retains the solid TaFs. The
Tal’s can be reused in the process. In the case of
lower boiling extract materials, the extract ma-
terials may be distilled leaving behind the solid
TaF5. By operating under vacuum, the HF may
be removed at low temperatures. We may op-
erate at temperatures up to about 400° F.; the
lowest possible temperature is preferred because
of the side-reactions resulting from the catalytic
action of the treating agent. Where it is desired
to avoid side-reactions in the extract phase, the
decomposer may be operated under vacuum in
order to remove a major part of the liquid HF at
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temperatures below about 100° F.; and then the
partially denuded extract phase is heated to
from about 200° to 400° F. to remove the remain-
der of the HF.

The results obtainable with our isomeric di-
alkylbenzenes separation process are illustrated
by the following example: In this test the con-
tacting was carried out in a carbon steel re-
actor equipped with & 1725 R. P. M. stirrer. The
TaFs was prepared by the reaction of TaCls and
liquid HF. A considerable excess of liquid HF
over the theoretical amount and 0.4 mol of TaCls
were agitated in the reactor at ambient tempera-
ture until the reaction was complete as indicated
by 2 substantially constant pressure of about 285
p. S. i. g. The HCI and excess HF were evacu~
ated from the reactor leaving therein the TaFs
product.

The feed to this test consisted of a synthetic
blend of 60 volume percent n-heptane, 20 volume
percent m-xylene and 20 volume percent of p-
xylene: the feed blend contained 0.8 mol of
xylene. Substantially anhydrous liquid HF equal
to 160 volume percent, based on total feed, was
introduced into the reactor and then the feed
was introduced therein. 'The contents of the
reactor were agitated at about 68° F. for 60
minutes. The contents of the reactor were then
permitted to settle for about 10 minutes before
being withdrawn.

The lower extract phase was withdrawn into
a vessel containing crushed ice; the hydrocar-
kons from the decomposed extract phase were de-
canted away from the agqueous layer and con-
tacted with dilute agqueous caustic solution to
remove traces of treating agent. The raffinate
and the extract were analyzed by combination
of infrared analysis, specific gravity and refrac-
tive index methods.

The raffinate was found to contain 25.3 vol-
ume percent of xylenes and the extract was
found to contain 97% of xylenes. The mol ratio
of Ta¥s to xylenes in the extract was 1.0. The
molar composition of the xylenes present in the
feed, raffinate and extract are tabulated below:

TFeed Raffinate { Extract
M-Xylene - covcmmeaaaaaan 50 33.6 86.6
P-Xylene. e ceaan 50 66. 4 13.4

The above test shows that a high purity meta-
xylene product, 1. e., about 95% meta-xylene and
a high purity para-xylene product can be obh-
tained by the use of about 4 theoretical extrac-
tion stages.

The figure shows an illustrative embodiment of
our process. This figure demonstrates the treat-
ment of a narrow hoiling fraction in the xylene
boiling range, i. e., 270° to 300° F'. which has been
derivel from the hydroforming of a virgin naph-
tha. The aromatic hydrocarbon content of this
feed stock is ethylbenzene, 12 mol per cent;
ortho-xylene, 21; meta-xylene, 48; and para-
xylene, 19. The non-aromatic hydrocarbons of
this feed amount to 55 volume percent of the
total feed. The process described in this pre-
ferred embodiment of our process removes all the
xylenes from the feed and converts much of the
ethylbenzene into benzene and meta-diethylben-
zene in a first step, and in a second step separates
the xylenes into separate high purity isomeric
fractions. In this example high purity means in
excess of 95 mol per cent of the particular isomer.

In the first step of this process we show a tow-
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er-type of continuous countercurrent operation
for the removal of substantially all the xylenes
from the mixed feed. This fower can be packed
with HF-resistant materials, such as, Raschig
rings, Berl saddles, alumina balls, etc. Although
we show a tower operation, we are not limited to
the uce of a tower and can use a series of batch
countercurrent extraction zones. The separa-
tion factor for the removal of xylenes from non-
complexible hydrocarbons is so great that in
many cases a satisfactery degree of extraction
can be obtained by a single stage contacting, 1. e.,
only a single contractor and a settler are needed
in the extraction zone. We prefer to use at least
two stages when removing substantially 2l the
xylenes from a feed stock of this type.

The mixed feed from source |{ is passed by way
of line {2 into about the vertical midpoint of ex-
traction tower 14. The exact point of feed entry
will vary somewhat with the feed and the condi-
tions of operation, e. g., in some cases the point
of feed entry can be near the bottom of the tower.
The complex formation is exothermic and to per-
mit the maintenance of a substantially constant
temperature in tower {4, heat exchangers ig, 17
and i8 are placed therein. These heat ex-
changers permit operation in the range of 30° to
80° F'. throughout the tower. The tower may be
operated with a temperature gradient from bot-~
tom to tep, in some types of operation.

Substantially anhydrous liquid HF from source
24 ig passed through line 22 into vessel 23, which
vessel 23 is provided with agitating means not
shown. Finely divided TaFs from storage 26 is
passed by way of line 27 into vessel z3. Many
methods are known for introducing a finely di-
vided solid into a line and conveying the mate-
rial into a closed vessel, e. g., storage 26 may be
equipped with a star valve at the exit thereof and
line 27 may be equipped with conveying flights
for moving the solid. In vessel £3, the liquid BF
and hte TaFs form a slurry—when, as is usually
the case, more TaFs is used than is soluble in
the liquid HF—which slurry is passed through
line 28 into an upper part of tower {4. In this
llustration the TaFs is added to the tower along
with the liquid HF. However, the TaFs could be
added along with the feed or could ke injected
into the tower directly; the treating agent may
ke added to the tower at one point as shown here,
or at several points along the height of the tower
between the point of feed entry and the top of
the tower. Another method of introducing the
TaFs into the system is to add TaCls into vessel
23 where the chloride reacts with HF to produce
TaFs. Additional liguid HF must be added to
vessel 23 to participate the reaction and leave
the desired amount of liguid HF for use in the
extraction zone. When adding TaCls, means for
venting HCI should be provided on vessel 22.

In this illustration we use 200 volume percent
of liquid HF based on the mixed feed and 1.3 mols
of Ta¥Fs per mol of xylenes present in the mixed
feed and 0.6 mol of TaF per mole of ethylbenzene
present in the mixed feed. We have found that
a slight excess of TaFs over the theoretical re-
quirement is necessary in order to obtain sub-
stantially complete removal of xylenes from a
mixed feed. However, we keep the excess addi-
tion as low as possible in crder to reduce the
amount of solid TaFs present in the extractor,
and subsequently in the extract phase. This is
done in order to reduce side reactions and de-
crease the problem of handling a mixed liquid-
solid system. We contact at a uniform tempera-
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ture of 6G° ¥. and at a pressure of about 19
p. s. 1. g. for a total time of about 10 minutes in
tower 4.

In order to improve phase separation, selec-
tivity of the extraction and elimination of close
beiling non-arcmatic hydrocarbons from the ex-
tract phnee, n ivert diluent, pentane, from
source 3i is added to tower {4 by way of valved
line 32 at g point near the bottom of the tower.
The amount of pentane added is dependent on
the feed, the temperature of the extraction and
the amount of liquid HF and TaFs and may vary
from ahout 10 to 200 volume percent. In this
illustration we use 25 volume percent of pentane
based on the Cs aromatics in said feed.

Under some conditions of operation, liquid HF
and Tafs are entrained in the raffinate phase
and pass out of the tower. In order to retain
most of this entrained material, a stream of lig-
uid HF can be introduced into the tower below
the exit point of the raffinate phase. This wash
liquid HF is introduced into tower 18 by way of
valved line 24, The amount of liguid HF from
lines 28 and 24 should be adjusted to equal the
amount of liguid HF desired to be present in
extractor {4.

The raffinate phase, which includes some HF
and Ta¥s, is passed out of tower {4 by way of
line 2§ into coalescer 371. Coalescer 371 may be
equipped wiith baffles, or may be packed with
steel wool, esc. The entrained HF and TaFs ag-
glomerate and drain to the bottom of coalescer
37. This recovered material is returned to tower
14 by way of valved line 28. The raffinate phase
is passed out of coalescer 37 through line 41,
heater 42 and line £3 into stripper 44, which is
eguipped with internal heater £6. The tempera-
ture in stricper 24 is maintained high enough
to remove dissolved HF and, if desired, pentane.
When removing both HF and pentane, a vapor
outlet temperature of about 110° F. at atmos-
pheric pressure is suitable. The raffinate oil
which contains the non-aromatic hydrocarivons
from the feed, some ethylbenzene and also ben-
zene from the disproportionation of ethylben-
zene, is withdrawn from stripper 434 by way of
line 48 to storage not shown. This raffinate oil
is an excellent blending stock for aviation gaso-
line by resson of its high octane number or the
benzene can be readily recovered therefrom by
distillative fractionation.

The vapers of HF and pentane are passed
through line 48, cooler §{ and line 2 into separa-
tor 53. The liquid HF and pentane form two
layers in separator 83. The lower HF layer is
withdrawn by way of line §4 and is recycled to
line 22 by lines not shown, for reuss in the
process. The pentane is withdrawn by way of
line 56 and is recycled to line 32 by lines not
shown, for reuse in the process.

The extract phase from tower {4 consisting of
liquid HF, Ta¥Fs, complex and pentane, as the
predominant non-aromatic hydrocarbon, is
withdrawn through line 64, and is passed through
heat exchanger 82 and line 83 into decomposer
84, which is provided with internal heater &5.
Decomposer 64 is operated at low temperature in
order to decompose the complex without the
introduction of side reactions, such as, inter-
action between the meta-diethylbenzene and
xylenes to form ethylxylenes. A decomposition
temperature of about 50° F. is suitable. The
liquid HF is removed from the extract phase and
the complex by operating decomposer 64 under
vacuum. The conditions of operation of the
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decomposer are such that only HF passes out of
the top of decomposer 64 through line §6, and
vacuum pump 67. The HF vapors from vacuum
pump 87 are condensed in cooler 83 and are
passed into valved line 7i.

Instead of operating decomposer €4 under
vacuum, the extract phase may be heated very
rapidly to an elevated temperature of about 125°
B, and decomposer 64 operated as a flash druin.
Under these conditions, the exiract phase and
complex can pe decomposed with only a slight
formation of side reaction products.

After the removal of the HF, the hottom of
decomposer 64 contains the extract hydrocarbons
and solid, finely divided TaFs precipitate. The
bottoms are withdrawn through valved line 74
and are passed into filter 76. Filter 16 may be
any type of HPF-resistant and HF-vapor tight
filter, such as g plate and frame filter, a rotary
filter, or a centrifuge may be used. We prefer
to use a Swesetland-type filter. The TaFs is re-
tainad in the filter and the extract hydrocarbons
are passed into valved line ¥7. It is to be under-
stood that even though we show only one fiiter,
for continuous operation two or more filters
would be used.

The TaF5 is removed from filter 6 by means
of a backwashing operation with liguid HEF from
line 71. 'The slurry of liquid HIF and TaFs is
passed from filter 16 through valved line i3 to
vessel 23 for reuse in the process.

The extract hydrccarbons which consist of
xylenes, other poiyalkylbenzenes and a very small
percentage of non-aromatic hydrocarbons, pre-
dominantly pentane, are passed through valved
line 71, heater 7§ and line 79 into superfrac-
tionater 81 which is provided with an internal
heater 82. When desired, extract hydrocarbons
may be withdrawn from line 77 through valved
line 84. Superfractionater 3{ is opsrated to
produce an overhead of pentane, meta-xylene
and para~-xylene, which pass out of fractionater
81 by way of line 85 and are condensed in cosler
87. The bottom produce of fractionater 8§,
mainly ortho-xylene, is withdrawn through line
91 and is passed through heater 92 and line §3
into fractionator 85, which fractionator is pro-
vided with internal heater 86. A substantially
pure ortho-xylene fraction is taken overhead
from fractionator 95 by way of line §7 and is
sent to storage not shown. The bottoms frac-
tion of other polyalkylbenzenes is withdrawn
through line 89 and sent to storage not shown.
This bottoms fraction has a very high octane
number and makes a very suitable blending
stock for aviation safety fuel.

The mixture of meta-xylene, para-xylene and
pentane from cooler 87 is passed through line {1{1
into a lower portion of extraction tower 113.
Extractor 113 is provided with heat exchangers
(14, {5 and 116. Extractor {13 is very smiliar
in construction to extractor {4. In order to obh-
tain high purity meta-xylene and high purity
para-xylene, extractor {13 must provide at least
3, and preferable 4, theoretical extraction stages.

Liquid HF from source {2{ is passed through
line {22 into vessel $23, which vessel {23 is pro-
vided with agitating means not shown. Finely
divided TaFs from storage {26 is passed by way
of line 127 into vessel 123. The slurry of HPF
and TaF;s in vessel 123 is passed by way of line
{28 into an upper part of tower {i3. The re-
marks made in connection with the operation of
extractor 14 are also applicable to the operation
of extractor {13,
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In order fo obtain a degree of separation such
that will produce high purity meta-xylene and
para-xylene, the amount of Ta¥Fs present should
be at least about 1 mol per mol of meta-xylene
present in the feed from line 1{l. The amount
of liquid HF used in extractor 1i3 is about 300
volume percent based on xylenes in the feed.
The temperature of contacting in extractor
{13 is maintained uniformly at 70° F. for a con-~
tacting time of about 15 minutes; pressure in
tower (13 is about 15 p. s. i. g. We prefer to
operate on a mixture of xylenes and inert hydro-
carbons. We attain this condition in extractor
i 13 by introducing pentane from source (3§ and
line 132 at a point near the bottom of extractor
113. The amount of pentane added is about 100
volume percent based on xylenes charged to the
tower from line §13. By introducing the pentane
into the tower in this way, we obtain the desired
dilution of the xylene feed and also obtain the
advantages of good phase separation.

Liquid HF from line 122 is passed through
valved line 134 into the top of tower ({3 in order
to wash out some of the entrained TaFs in the
raffinate phase. The raffinate phase and en-
trained HF and TaFs is passed out of extractor
113 through line 136 into coalescer (31. The re-
covered HF and Ta¥5s is returned to the extractor
from the bottom of the coalescer through line
{38. The raffinate phase from coalescer {37 is
passed through line {41, heater 142 and line {43
into stripper {44, which stripper is provided with
internal heater (46.

Stripper 144 is operated to remove overhead
the HF' and pentane present in the raffinate
phase. The HF and pentane vapors pass over-
head through line 148, are condensed in cooler
151 and pass through line {52 into separator i53.
Liquid HF from separator 153 is withdrawn by
line 154 and is recycled by lines not shown to
line 122, for reuse in the process. Pentane is
withdrawn from separator 153 by line 156 and
is recycled to line {32 by lines not shown for
reuse in the process. A high purity para-xylene
product is withdrawn from stripper 144 by way
of line 158 and is sent to storage not shown.

The extract phase consisting of liquid HF,
complex and pentane is withdrawn from extrac-
tor 112 through line {6{ and is passed through
heater 162 and line 163 into decomposer 164.
Decomposer 184 is provided with an internal
heater 168. Decomposer {64 may be operated
at temperatures somewhat above the boiling
point of liquid HF in order to reduce the size
of vessel. Apupreciable isomerization of the meta-
xylene to an equilibrium mixture of xylene iso-
mers takes place at temperatures much in ex-
cess of about 125° ¥., so we prefer to operate
decomposer 164 at temperatures below about
100° F. HF vapors are taken overhead through
line i68, are condensed in cooler 169 and are
passed {o valved line {71.

The bottoms in decomposer (84 consist of solid,
finely divided Ta¥s precipitate and high purity
meta-xylene. These bottoms are withdrawn
through valved line i74 and are passed into filter
(16. Filter {76 is similar in construction and op-
eration to filter T68. The meta~xylene product
passes out of the filler by way of valved line
{71. The solid TaFs retained in filter 18 is re-
moved by backwashing with liquid HF from line
{11, The slurry of HF and TaFs from filter {76
is passed through valved line {79 into vessel 123
for reuse in the process.

In order to improve the efficiency of operation
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in extractor 113, a reflux of meta-xylene is in~
troduced near the bottom of the extractor. This
reflux may be obtained from line 1717 and is in-
troduced into the extractor by way of valved
line {8f. When operating with a reflux, it is
necessary to add an additional amount of TaFs
into the tower over that needed to complex the
meta-xylene present in the feed. We add 1 mol
of TaFs to extractor {13 for each mol of meta-
xylene introduced in to the extractor by way of
line (81.

The product meta-xylene is sent to storage by
way of line (£4. The product meta-xylene con-
tains about 95 mol percent of meta-xylene, he-
tween about 0.5 and 1% of pentane, and the re-
mainder para-xylene. When it is desired to have
a substantially pure aromatic hydrocarbon prod-
uect, this pentane impurity can be removed by a
simple distillation.

We do not wish to be bound by the above em-
bodiment as the only way of carrying out our
process. Many other variations are possible and
we include these within the scope of the inven-
tion. For example, instéad of decomposing the
extract phase from extractor {4, the extract
phase may be introduced into a second extractor
and sufficient meta-xylene in the presence of a
suitable amount of diluent hydrocarbon intro-
duced into the second extractor to spring the
ortho and para-xylenes from their complex.
Other methods of recovering the TaF; from the
decomposed extract phase can be used, such as,
decantation followed by recycle of a thick slurry
of TaFs and aromatic hydrocarbons. Of course
additional Tal's is needed in this method of op-
eration in order to recover the recycled aromatic
hydrocarbons.

We claim:

1. A process for treating a mixture of isomeric
lower dialkylhenzenes, which process comprises
contacting said mixture at a temperature below
ahout 125° F. with an amount of liquid HF suffi-
cient to form a separate acid phase, and an
amount of TaFs which is not sufficient to cause
all of said isomeric lower dialkylhenzenes to pass
into said acid phase, and separating a raffinate
phase from said acid phase and wherein the rela-
tive ratio of isomeric lower dialkylbenzenes in
said acid phase is different from the relative ratio
in said raffinate phase and the ratio in both of
said phases are different from the ratio in said
mixture.

2. The process of claim 1 wherein the amount
of TaF;5 is less than about 1 mol per mol of di-
alkylbenzene present in said mixture and the
amount of liguid HPF is between about 5 and 500
volume percent based on said mixture.

3. The process of claim 1 wherein the alkyl
substituents of said lower dialkylbenzenes con-
tain between 1 and 5 carbon atoms.

4. A process for separating a mixture of at
least two xylene isomers, which process comprises
contacting said mixture at a temperature be-
tween about 0° and 125° P\, with between about
5 and 500 volume percent of liquid HF based on
said mixture and TaF; in an amount less than
about 1 mol per mol of xylenes in said mixture,
separating a rafiinate phase from an extract
phase, which extract phase comprises liquid HF,
Ta¥Fs and xylenes and wherein the ratio between
the xylene isomers in said extract phase is differ-
ent from the ratio in said raffinate phase and
the ratios in said exiract phase and said raifinate
phase are different from the ratio in said mix-
ture,
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5. The process of claim 4 wherein said mixture
comprises essentially meta~-xylene and para-
xylene.

6. A process for separating meta-xylene from
admixture with at least one other xylene isomer,
which process comprises contacting said mixture
at a temperature below about 90° F. with be-
tween about 100 and 300 volume percent, based
on said mixture, of liquid HF and between about
0.3 and 1.5 mols of TaFs per mol of meta-xylene
in said mixture, separating a raffinate phase from
an extract phase wherein said raffinate phase
has a molal ratio of meta-xylene to the other
xylene isomers therein lower than the ratio in
said mixture, and wherein the molal ratio of
meta-xylene to other xylenes in said extract
phase is higher than the ratio in said mixture,
and recovering xylene isomers from said extract
phase.

7. The process of claim 6 wherein said confact-
ing is carried out in a continuous countercurrent
apparatus and wherein the amount of TaFs is
about 1 mol per mol of meta-xylene in said mix-
ture and wherein the mixture of xylene isomers
in said extract phase contains about 95% meta-
xylene.

8. A process for recovering xylenes from a mix-
ture of Cs aromatic hydrocarbons, which process
comprises contacting said mixture at a tempera-

ture below about 90° F'. with between about 5 and -

500 volume percent of liquid HF based on said
mixture, and between about 0.3 and 1.5 mols of
TaFs per mol of xylene in said mixture, and
about 0.5 mol of TaFs per mol of ethylbenzene in
said mixture and recovering xylene isomers from
the products of said contacting.

9. The process of separating a mixture of xylene
isomers, which process comprises contacting said
mixture at a temperature below about 125° F.,
in the presence of an inert hydrocarbon diluent,
with between about 5 and 500 volume percent
of liquid HF based on xylenes and less than
about 1 mol of TaFs per mol of xylenes, separating
g raffinate phase, comprising essentially said
diluent and xylenes, from an extract phase, com-
prising essentially liquid HF, xylenes, TaFs and
a minor amount of said diluent, and wherein the
relative ratio of the xylenes in said extract phase
is different from the relative ratio of xylenes in
said raffinate phase, and wherein both of said
ratios are different from the ratio of xylenes in
said mixture of xylene isomers, and recovering
the xylenes from said extract phase and from
said raffinate phase.

10. The process of claim 9 wherein said inert
hydrocarbon diluent is present in an amount be-
tween about 50 and 500 volume percent based on
said xylene.

11. The process of claim 9 wherein said inert
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hydrocarbon diluent is selected from the group
consisting of paraffinic hydrocarbons containing
between 3 and 6 carbon atoms.

12. A process of recovering meta-xylene from
admixture with at least one other xylene isomer
and ethylbenzene, which process comprises con-
tacting said mixture at a temperature below
about 90° F., in the presence of an inert hydro-
carbon diluent, with between about 1069 and 300
volume percent of liquid HI based on Cs aromatic
hydrocarbons and TaFs in an amount of about
1 mol per mol of meta-xylene in said mixture,
and about £.5 mol per mol of ethylbenzene in
said mixture, separating a rafiinate phase com-
prising essentially inert hydrocarbon diluent,
benzene and Cs aromatic hydrocarbons from an
extract phase comprising essentially liquid HF,
TaFs, xylenes and Cio aromatic hydrocarbons and
recovering from said extract phase a mixture of
xylene isomers consisting predominately of meta-
xylene.

13. A process for refining a hydrocarbon oil
containing polyalkylbenzenes, which process com-
prises contacting said oil at a temperature below
about 200° . with from about 0.1 and 100 weight
percent of TaFs in the presence of from about 10
to 500 volume percent of liquid HF, both based
on said oil, and separating a raffinate phase from
an extract phase.

14. The process of claim 13 wherein the usage
of TaFs is between about 0.1 and 25 weight
percent.

15. The process of claim 13 wherein the usage
of liquid HF' is between about 30 and 300 volume

5 percent.

16. The process of claim 13 wherein said tem-
perature is between about 50° and 100° F.

17. A process for removing polyalkylbenzenes
from a naphtha which contains substantially no
other extractable materials, which process com-
prises contacting said naphtha with about 1 mol
of TaFs per mol of polyalkylbenzene to be re-
moved in the presence of about 10 to 500 volume
percent, based on said naphtha, of liquid HF at a
temperature below about 100° ., and separating
a raffinate phase from an exftract phase, which
extract phase contains extracted polyalkyl-
benzenes.
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