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2 Claims.

The present invention relates to the refining
of mineral oils. The invention.is more particu-
larly concerned with the segregation of petro-

leum oils into their relatively more paraffinic

and into their. relatively more aromatic con-
stituents by means of selective ‘solvents. . In
accordance with the process of the present in-
vention, distinct improvements are secured in
solvent treating operations by pretreating the
feed oil in the presence of. a.relatively small
amount of the selective solvent in a manner
adapted to remove relatively minute quantities
of substances which are entirely insoluble in the
selective solvent under the conditions- of oper-
ation and which would c-therw1se result in op-
erating difficulties.

It is well known in the art to refine mmeral-
oils and to segregate these oils into their rela-
tively more aromatic and into their relatively
more paraffinic -constituents by means of vari-
ous selective solvents. In processes of this char-
acter the general procedure is to -extract the
mineral oil with solvents of the class which have
a preferential selectivity for the relatively more

~ aromatic ‘type compounds as compared to the

relatively more paraffinic type compounds. - Sol-
vents of this character are, for example, furfural,
phenol, sulfur dioxide, cresol, nifro benzene, ani-
line, beta beta dichlor diethyl ether, and the like.

The oil and solvent or solvent mixture are mixed

in various types of operations under temperature
and pressure conditions adapted to form a highly
aromatic or solvent extract phase and a highly
paraffinic or raffinate phase. Although single or
multi-stage treatments are employed, the pre-
ferred process is & countercurrent tower treat-
ing operation, since it is continuous and permits
a more economical operation. In a countercur-
rent tower treating process the lighter phase,
usually the oil, is introduced at the bottom or
at the center secticn of the tower. This phase
flows upwardly through the tower and intimately
contacts the downflowing heavier phase, usually
the solvent, which is introduced at or near the
Complete mixing of the re-

tributing and contacting means, such as dis-
tributing plates, pierced plates, contact masses,
and.the like. If the oil is the heavier phase, the
conditions are reversed and the ocil is introduced
at the top of the tower, while the solvent is
introduced at a lower section of the tower. In
a countercurrent treating tower operation either
the oil or -the solvent may be the continuous
phase, although it is generally preferred that the
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. means of line 9.
.countercurrently flowing pha,ses is secured by

solvent be maintained as the continuous- phase.
The efficiency of a countercurrent treating tower
operation is a function to a large exfent of the
efficiency of the contact betwéen. the respective
phases, .as well as upon the time of contact.
However, when using certain solvents, partlcu—
larly phenols; it has been found that certain
oils contain constituents which cause extended
emulsification of .the  solvent and oil.- This
greatly lowers the overall efficiency -of the sol-
vent treating operation, since the emulsification
zones in effect decrease the effective area of the
tower, resulting in a. decrease in capacity and
yields. My process, which comprises a pretreat-
ment of the oil in the presence of a relatively
small amount of the selective .solvent, -entirely

-eliminates emulsification and. related operating.
difficultiés - and .results. in .unexpected ‘improve-

ment -in tower capacmes and in products “of Im-~
proved quality.

The process of my 1nvent10"1 may be’ readﬂy
understood by reference to the attac,hed‘drawmg
illustrating one modification of the same. Feed
oil, which for the purposes of descrlptlon is taken

3. 'to be a. stock substantially free of asphalts and

resins and boiling in the*petroleum lubricating
oil range is introduced into the sclvent treating
system by means of line 1, .The feed oil-is mixed -
with a relatively small amount of solvent, which
for the purposes of illustration is assumed to be
a phenol, which is introduced into line { by

‘means of line 2. The mixture is passed through

mixer 3, line 3a, heater or. cooler 4, and then in-
troduced into filtering means 5 which may com-
prise centrifuges, press filters, or equivalent fil-
ters arranged in any desirable manner. A rela-
tively small amount of oil comstituents which

.are insoluble in the phenol are withdrawn from

pre-treatment unit- 5 by means of line 6. The
feed oil, together with -the relatively - small
amount of the phenol, is withdrawn from filter-
ing means 5 by means of line 1,-and if desired
through line Ta in order to heat it oT cool it to the
optimum tower countercurrent treating temper-

‘ature, and introduced. into main solvent treat-

ing unit 8, which for the-purposes of description
is ‘assumed to be .a countercurrent -treating
tower.  The feed oil flows upwardly - through
tower 8 and countercurrently contacts substan-
tially the entire quantity of phenol which is in-
troduced into countercurrent treating tower 8 by
Efficient contact between the

adequate contacting means such. as dlstnbutmg
plates, contacting masses, pierced plates, and




=
the like. The selectivity and solvent power of
the selective solvent may be adjusted to any
desired degree by the instroduction of a solvent
modifying agent such as water into tower 8 by
means of lines 10, {f, {2, and 13. Temperature
and pressure conditions are adapted to secure
the formation of a highly paraffinic or raffinate
phase which is withdrawn from tower 8 by
means-af .line 4. - This phase may be cooled in
cooler .#5 or mixedl .with a solvent modifying
agent which is introduced by means of line I8
in order to secure a further phase separation:in
separator 11. The precipitated solvent rich
phase is withdrawn from separator "171 by means
of line 18 and handled in.any manner desirable.
This phase may be returned to .the :countercur-
rent treating tower or utilized as an intermediate
stream. Under certain conditions it may.be de-

sirable to use this phase reldtively ri¢h in sol--

vent to dilute the feed oil prior to pretredsing the
same. The relatively solvent poor phase is with-
drawn from ‘separator MM by nreans of 1line :19
-antl passed-to solvert separator ‘28 in which ‘the
-solvernt -is removed ‘by .means of line 2{ and :re-

‘turned to ‘solvertt storage 22. ‘A -sdlvertt-free o5

‘r€finate ofl is withdrawn by means of itne 23
antl removed from the system.

“The solvent extract ;phase ‘may "be similarly
‘handled. This “phase “is “with@rawn from tower
‘8 *by ‘means of ‘line ‘24 -and may ‘be .cogled in
topler’25-in-orger “to secure a ‘furthrer:phase sep-

“-gration “tn separator '26. ‘Phase separation may
‘be aidetl or entirely secured ‘by ‘thre addition of
a sdivent modifying -agert which is ‘introfuced
by .mreams af ‘line “21. *The precipitated phase-is
‘withrdrawn ‘from ‘separator .26 by means of ‘line
‘28 ‘and ‘handled "in any ‘manner fesirable. “THis
‘phase -may ‘be ‘réturned ‘to ‘the countercurrent
‘treating system vor ‘removed ‘as an irdtermediate
protduct. ‘The solvent -rich phase is withdrawn
from separator 26 by means of line“29 zn# passed
“to ‘solvent ‘recovery unit 38-from which the sol-
“vent 1s “removetl by “means of ‘line 3l and re-
“turned ‘to solvent storage ‘22. ‘A solvernt-tree ex-
‘tract s withtirawn ‘from it 30 by means of line
82, Temovetl ‘from ' the system, ;and ‘handled "in
—any manner desirabte. “Urnder vertain conditions
‘it ‘may ‘tre -tesirdhle-to utilize a-smadll armountt of

“the “reldtively solvent tich phase withdrawn
-from ‘e ‘29 by ‘means ot shown to - ditute “the
feet] -ofl :prior ~to pretreating ‘the ‘same.

The process of ‘the present “invention may "he
‘witlely varted. -Although -the operdtion may “be
appifet] *in ‘the treatmrent of any feed -oll, ‘it i3
‘particutarly -applicable ‘in “the treatmernt of oils
which-are substarnttally free of -asphdits anmd res-
‘mous ‘matertdls. ‘The ‘feed voils, tn ‘general, are
“tredted in -8 “nranner ‘to remove the ‘relatively
-small quantity of -oil ‘constituents whi¢h are en-
tirely-insotuble in-the selective solvent-and which
-posttion - themselves between -the ‘intertaces -and
thus cause ‘consttierable difficuity “in the attdin-
‘ment of -equilibrium comittions “between “the Te-
“spective phases. “These -difficutties are generally
nreasured -in-terms of emutsification. In-general,
I *have “‘fourd ‘that ‘these -comstituentts comprise
‘tess ‘thran gbout 27, 'of “tire ‘feetl -0il and are gen-
~erally ‘in ‘the -range “from 0:01% “t0’0:5% of thc
Peed -oil.

“TPhe ‘amoumnt of soivent ‘introduced in the
<¢harge-oil'before pretreating the same may -vary
witléty. "The quantity -will ¢epentl upon the par-
“ticular -solvent ‘being “wrset -and “the thararter of
‘the ‘feed oil‘being-solvent-treated, as-well ws upon
“tire ‘temperature of ‘tire-ofl. “In general, it {5 te-
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sired to introduce sufficient sclvent into the
charge oil to approximately saturate the oil with
solvent which results in the precipitation of sub-
stantially all of the solvent insoluble oil constit-
5 uents without the formation of two phases con-
taining an appreciable amount of the selective
solvent. For example, when using phenol, I have
found that it is desirable to dilute the oil with
from :about 6% to .20% ‘of phenol, :preferably
10 from :10% to 12% of .phendl before .pretreating
the same. . This results in the precipitation of
“w@about 0.01% to 0.5% of solvent insoluble con-
stituents. The temperature of the pretreatment
‘may likewise vary considerably, In general, the
15 ‘temperature .is preferably in the range bhelow
-ebaut 150° -F.-depending upon the particular scl-
vent emiloyed. The pretreated oil after removal
of the .solvent insoluble constituents is then
‘hedted or cooled-to optimum tower countercur-
»0 -Yent ‘treating temperatures. When employing
phenol as the selective solvent in the treatment
‘of "petroleum oils 'boiling ‘in the ‘lubricating oil
Tange, I have -found -that ‘it-is -particularly -de-
sirable ‘to -approximately -saturate ‘the oil -with
Phenol ‘at -a ‘temperature ‘in the range below
-about 110°'P. to 125° ¥. under conditions ‘to pre-
-¢ipitate-a relatively small per cent of solvent ‘tn-
‘soluble-oil constituents without ‘the formation of
‘two' phases-containing ‘an-appreciable amount cf
3g ‘the selective-solvent. ‘Peed-oil is-then-filiered: to
‘remove -the‘insoluble constituents amd then ‘heat-
‘ed ‘to -optimum -countercttrrent ‘treating ‘temper-
‘atures -generally in the ‘range from -about °150°
F to 225° F
35 ‘In order‘to‘further illustrate the invention, the
‘following - example is given which -should not ‘he
construed as limiting the mventwn in-any man-
rer -whatsoever: )
~ Example
-A lubricating oil’having a viscosity- df 1135 'Say-
holt 4t-210° T, a-gravity of 244° A, P. I..derived
ffrom Rodessa, crufle -and which -had been -previ-
ously:acid treated and steam sweetened to remove
48 ¥he asphaltic constituerits was solvernt :treated
‘with phendl :in ‘verious. operations. 'In ‘the -first
:gperation ‘the ‘feetl . il -was -passed -directly-into a
-gounttercurrent ‘treating tower. In-a second-op-
igvation ‘the:feed 6il wasYiltered using centrifuges
£0 *and ‘then -passed irito ‘the :countercurrerit treat-
-fing ‘tower. In-g third operation-a propane pre-
¢ipitated -oil-was passed:diredtly:into -a-counter-
surrernit ‘treating ‘tower. In -a fourth ‘operdtion
-eonducted in:accordanee with 'the process :df the
553 'bresent invention thefeed oll was:saturated with
‘Phenol, filtered by means: of 'press filters-and:then
-passed into ‘the :countercurrent treating tower.
The:results of threse operations were-as follows:

40

60 ‘Per cent:phencll  Maximum | Per cent ca-
insoluble.6il | tawer capacity;| pacity based

‘| croatetial in oil | volumes of 0il | ‘upon-opera-

“{feed : foed per hour -tiond

Operation 1. __ . ___ 0.:24 400 . 13.3
065 Operation'2._.______ 0.13 6207 | 2.7
‘Operation 3__ . C0.08 2,300 76,6
Qperation.4_.____:| - 0,01 3,000 100.0

‘From the above data it is-apparent that mate-

70 Tial unexpected -advantages-are -secured ‘hy -pre-

‘treating -the -oil in the manner -described ‘in ac-
‘cordance with ‘the present-invention.

The process -of ‘the -present invention “is not to

‘be ‘Hmited by ‘any theory -or ‘mode -of -operation,

s ~but onlyin-and by the-féllowing claims in-which
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it is desired to claim all novelty in so far as the
prior art permits. :

I claim:

1. In a process for segregating into its rela-
tively more aromatic and into its relatively more
paraffinic constituents a viscous petroleum lubri-
cating oil substantially free of asphalts, which
tends to develop emulsification difficulties during
solvent extraction, due to the presence in said oil
of a small amount, less than 2%, of dissolved
material which precipitates out during solvent
extraction in the form of a finely divided insolu-
ble solid which distributes itself between the in-
terfaces of the solvent and oil, the improvement
comprising subjecting said oil to preliminary
treatment at a temperature between about 110°
P, and 150° . with a solvent having a preferen-
tial selectivity for the relatively more aromatic

compounds as compared to the relatively more.

paraffinic compounds, using only an amount of
said solvent, between the approximate limits of
5% and 20% by volume, to approximately satu-
rate said oil therewith but insufficient to cause
the formation of two liquid phases, whereby a
small amount of material precipitates out of said
solvent-oil solution as a filterable solid phase, re-
moving said precipitated solids by filtration, and
then subjecting the filtered oil to solvent extrac-
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tion with a large enough volume of the same se-
lective solvent and under suitable temperature
conditions to cause the formation of two liquid
prhases.

2. In a process for the segregation into its
relatively more aromatic and into its relatively
more paraffinic constituents a viscous petroleum
lubricating oil having a viscosity of about 135
seconds Saybolt at 210° F. and a gravity of about
244° A. P. I, derived from a Rodessa crude oil,
and which had been previously acid-treated to
remove asphaltic constituents, which comprises
mixing with said oil at a temperature of about
110° to about 125° F. a sufficient amount of
phenol, between about 5% and about 20%, to ap-
proximately saturate said oil therewith but in-
sufficient to cause the formation of two liquid
phases, to precipitate a small amount, less than
0.59% of the feed oil, of phenol-insoluble con-
stituents as a filterable solid phase, filtering said
0il in a press filter to remove said solid precipi-
tate and to produce a filtered oil free from emul-
sifying tendencies when subjected to phenol ex-
traction, and then countercurrently extracting
said filtered oil with phenol at a temperature of
about 150° F. to 225° F.

CHESTER L. READ.




