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The present invention relates to the art of sol-
vent treating mineral oils. It is particularly con-
cerned with an improved process of solvent
treating petroleum olls; as for example, lubricat-
ing oils, heating oils, and the like, and is par-
ticularly adapted for treating petroleum oils boil-
ing in the naphtha, kerosene and gas oil ranges.
The process of the present invention separates
the feed oil into at least two fractions of differ-
ent boiling ranges, introduces the respective frac-
tions at different points in solvent treating equip-
ment, then separates the raffinate phase from the
solvent extract phase and removes the solvent
from the respective phases. The desolventized
raffinate and extract phases may be further frac-
tionated to secure narrow boiling cuts of highly
aromatic and of highly paraffinic character.

It is well known in the art to treat mineral
oils, particularly petroleum lubricating oils, with
solvents which have the ability to segregate the
relatively more aromatic fractions from the rela-
tively more paraffinic fractions. In these proc-
esses it is usual to employ solvents which have a
preferential selectivity for the more aromatic
type compounds, as for example, solvents of the
class of phenol, cresol, aniline, nitro benzene,
beta beta dichlor diethyl ether, furfural, and the
like. Solvent mixtures of these substances are
employed as well as mixtures containing mate-
rials of the class of liquefled normally gaseous
hydrocarbons, Solvent modifying agents of the
class of water, alcohols and glycols are also used.

In these processes it is the usual procedure to
introduce the oil; as for example, the lubricating
oil into the bottom of a solvent treating tower,
since it is usually lighter than the solvent, and
to introduce the solvent into the top of the tower.
The oil being the lighter phase flows upwardly
through the tower, intimately contacting the
downflowing solvent. A raffinate phase com-
pletely saturated with solvent is removed from
the upper part of the tower and a solvent ex-
tract phase is removed from the lower part of the
tower. It is, of course, desirable to secure a raf-
finate and extract phase haying as high a con-
centration as possible of the paraffinic materials
and aromatic materials respectively. The proc-
ess of my invention is a distinct improvement
over the known processes in the art in that it
ijs possible to secure a more concentrated aro-
matic fraction and a more concentrated paraf-
finlc fraction than has heretofore been possible
by known methods of operation. My invention
is particularly applicable in the treatment of low
boiling hydrocarbons for the production of highly

aromatic fractions suitable for use as solvents and
for high octane number fuels.. The process of

_ my invention at the same time produces a highly
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parafinic material suitable for the production
of superior Diesel fuels and high quality kerosene.

The process of my invention may be readily
understood by reference to the attached drawing
showing one modification of the same, For the
purpose of ilustrating the invention, it is as-
sumed that the feed oil is & petroleum oil boiling
in the naphtha and gas oil range and that the
solvent is of the class having a preferential se-
lectivity for the more aromatic type compounds,
and having suitable characteristics so that the
solvent may be readily separated from the oil
The feed oil is introduced into fractionating
tower | by means of feed line 2. The oil is sep-
arated into a low boiling fraction which is taken
overhead by means of line 3 and introduced into
tower #. The higher boiling fraction is with-
drawn from tower { by means of line 8 and intro-
duced .into tower # at a point somewhat below
the point of introduction of the low boiling frac-
tion. The respective fractions flow upwardly
through tower 4 contacting downflowing solvent
which is introduced into ‘tower 4 by means of
feed solvent inlet line 8. A raffinate phase satu-
rated with solvent is removed from tower 4 by
means of line T and introduced into solvent sep-
arator 8. The solvent is removed from solvent
separator 8 by means of line 9 and the stripped
raffinate is removed by means of line {0 and sub-
sequently introduced into still 11. A low boiling
highly concentrated paraffinic fraction is taken
overhead from still 11 by means of line 12 and
a relatively high boiling, highly concentrated
parafinic ' fraction removed from still 1l by~
means of line (8. The solvent extract phase from
tower # is removed by means of line 14 and in-
troduced into solvent separator 15, Solvent is
removed from solvent separator 15 by means of
line 16 and stripped extract is removed from sol-
vent separator 15 by means of line (1. The
stripped extract is introduced into still 18 from
which a low boiling, highly concentrated aro-
matic cut is removed by means of line 19 and a
high boiling highly aromatic cut removed from
still 18 by means of line 20.

The process of my invention may vary widely.
Tt is applicable in the treatment of any mineral
oil, but it is particularly preferable in the treat-
ment of petroleum oil boiling below about 700° F.
The feed material may be fractionated into dif-
ferent boiling range fractions in any suitable
manner. In general it is preferred to separate




two fractions of approximately equal volume and

to feed these respective fractions into the coun-

ter-current treating tower. The low bolling frac-
tion is introduced into the countercurrent treat-
ing tower at a point intermediate the fresh sol-
vent feed inlet and the point of introduction of
the high boiling fraction. The high bofling frac-
tion .is preferably introduced into the bottom of
the solvent treater and the low bofling fraction
introduced at a point somewhat near the center
of the solvent treater. :

Any particular solvent may be used and will
depend upon the feed material being treated and
the quality and type of products desired. The
solvent necessarily must have characteristics so
that it may be readily separated from the oil
by suitable means, as for example, by washing or
by distillation. In general it is preferred to use
solvents having boiling points substantially dif-
ferent from the boiling ranges of the feed mate-
rial being treated in order to facilitate separation
of the same. If a heavy gas oil is being treated,
phenol, for example, would be entirely suitable
as well as other solvents of this class having suit-
able boiling points. Particularly desirable sol-
vents in the treatment of petroleum ofls, boiling
in the range from 250° to 600° F. are those sol-
vents which are normally solid at normal tem-
peratures and pressures, as for example, esters of
phthalic acids, as for example, dimethyl phthal-
ate, dibenzyl phthalate and the like. Other sol-
vents, as for example, sulfur dioxide, the ethylene
glycols, perticularly phenoxy alcohols, as for ex-
ample, beta phenoxy ethyl alcohol, are also suit-
able.

If a solvent having a boiling point substan-
tially different from the feed material being
treated is utilized, it may be desirable, for ex-
ample, to eliminate the solvent recovery units 8
and {§ and to recover a low boiling parafiinic
fraction as the overhead in still {1, the high boil-
ing paraffinic fraction as a side stream in still
i1 and to remove the solvent as & bottom stream
" in still ti. This procedure could similarly be
followed in regard to still 18. ]

‘The quantity of solvent used per volume of ofl
will, of course, depend upon the particular sol-
vent or solvent mixture being used, the feed oil
being treated and the quality of products desired.
In general it Is preferred to use from about 0.5
to 4 volumes of solvent per volume of*ofl being
treated. It is preferred to solvent extract the
materials under atmospheric pressure, although
other pressures may be employed. The tempera-
ture of extraction will, of course, depend upon
the solvent being used, the feed material being
treated and will, of course, be below the complete
miscibility temperature between the solvent and
the oll. In general when freating low boliling
petroleum oils, it is preferred to maintain a rela-
tively low temperature somewhat above the
solidification point of the particular solvent or
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solvemt mizture being veed. In gemeral it is pre-

‘ferred to ceparate the solvent from (he pespec-

tive phases by means of distiiiation, proviged the
respective boiling points are satisfactory. How-
ever, other means, as for example, re-extraction
or washing may be also employed. The solvent
f-ee highly paraffinic and highly aromatic raf-
finate and extract phases respectively may be
fractionated into any suitable close cut boiling
fractions by any suitable means, as for example,
distfllation :

In order to further fllustrate the invention, the
following example is given which is not to be con-
strued as limiting the invention in any manner
whatsoever, . ’

Ezample

A petroleum naphtha boiling in the range from
about 200° to 650° P. may be separated into a low
bofling fraction having an initial of about 200°
F. and a final of about 400° P. and a high bollin~
fraction having an initial of about 400° ¥. and a
final of about 650° F', These fractions are intro-
duced into & solvent treater in a manner in which
the low bolling fraction is introduced into said
treater between the point of introduction of the
high bolling fraction and the point of introduc-
tion of the solvent. The respective fractions flow
upwardly through the tower, intimately contact-
ing downflowing rolvent having preferential
selectivity for the more aromatic type compounds
which is introduced into the top of the tower. A
raflinate phase and sin extract phase are removed
from the tower and the respective phases desol-
ventized. By the process described it is found that
the extract phase removed from the bottom ~-
the tower is more aromatic and that the raffinate
phase, removed from the top of said tower, is
more perafiinic than if the feed material had
been introduced directly into said tower.

The process of the present invention is not to
be limited by any theory or mode of operation,
but only by the following claims in which it is in-
tended fo claim all novelty insofar as the prior
art permits.

I claim: ' .

1. Process of producing from a particular min-
eral ofl & more highly aromatic fraction and a
more highly paraffinic fraction, comprising sepa-
rating said mineral feed ofl into a low boiling
fraction and into a high boiling fraction without
effecting substantial segregation of the relatively
more aromatic constituents from the relatively
more paraffinic constituents, directly introducing
said fractions into different portions of a solvent
treating tower in & manner that said low boiling
fraction is introduced into said tower at a point
intermediate the point of introduction of the sol-
vent and the point of introduction of said high
bolling fraction and in which sald fractions are
extracted with a selective solvent, removing a
raffinate and extract phase, separating the sol-
vent from the respective phases to produce said-
highly more aromatic and more parafiinic frac-
tion.

2. Process in accordance with claim 1 in which
said mineral ofl is a petroleum oil boiling in the
range from about 100° to 700° F.

3. Process in accordance with claim 1 in which
which said minera] oil is a petroleum oil boiling
in the range from 100° to 700° F. and in which
said solvent is a solvent having a boiling point
substantially different from the boiling point of
the respective fractions.

4. Process of solvent treating a petroleum oil
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bolling in the gasoline and gas oil ranges com-
prising separating said petroleum oil into at least
three boiling range fractions without effecting
substantial segregation of the relatively more
aromatic constituents from the relatively more
paraffinic constituents, discarding the inter-
mediate boiling fraction, directly introducing the
low boiling fraction and high boiling fraction
into a solvent treating tower at differer:t points in
a manner in which said low boiling fraction is
introduced into said tower at a point intermediate
the point of introduction of the solvent and the
point of introduction of said high boiling frac-
tion, contacting said fractions with a selective
solvent having a preferentlal selectivity for the
more aromatic type compounds, removing & raf-
finate phase and a solvent extract phase, then
separating the solvent from the respective phases.

5. Process in accordance with claim 1 in which
sald selective solvent is phenol.

6. Improved process for the segregation of a
petroleum oil boiling in the range from about
200° F, to 650° F". into its relatively more aromatic
and into its relatively more parafiinic constitu-
ents, comprising distilling said petroleum oil
under conditions adapted to segregate .said oil
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into a relatively lower boiling fraction boiling in
the range from about 200° F. to 400° F. and into a
relatively higher bolling fraction boiling in the
range from about 400° F. to 650° F. without ef-
fecting substantial segregation of the relatively
more aromatic constituents from the relatively
more parafiinic constituents, directly introducing
said low boiling fraction in the center section of
a countercurrent treating tower, directly intro-
ducing said relatively high boiling fraction into
the bottom section of said countercurrent treat-
ing tower, introducing a solvent selected from the
class of solvents having a preferential selectivity
for the more aromatic constituents as compared
to the more paraffinic constituents into the top
of said countercurrent treating tower, regulating
conditions adapted to secure countercurrent flow
between the oil and said solvent and adapted to
produce a highly paraffinic rafinate phase and a
highly aromatic solvent extract phase, separat-
ing the respective phases and removing the sol-
vent therefrom. :

. 7. Process in accordance with claim 6 in which
said solvent s a phenol.

GARLAND H. B. DAVIS.




