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1. Claims. 

This invention relates to an improved process 
for the solvent extraction of liquid mixtures, and 
more - Specifically comprises an improvement 
thereof in which two mixtures of different boil 

5 ing ranges are extracted simultaneously in a 
manner that the presence of the lower boiling 
mixture causes a more complete and efficient 
Separation of the components of the mixture. . 

In the extraction of lubricating oil distillates 
10 or residues it is desired to recover paraffinic hy 

drocarbons which are the most stable against 
deterioration and which possess the most de 
sirable temperature-viscosity characteristics. In 
the known processes for extracting hydrocarbon 

5 mixtures, such as cylinder oi, lubricating oil, 
transformer oil, spindle oil, solar oil, kerosene, 
gasoline, etc., a solvent having a preferential 
solubility for non-parafinic components is con 
tacted with the hydrocarbon mixture under con 

20 ditions of temperature, pressure, and concentra 
tion to cause the formation of a raftinate phase, 
and an extract phase, which are then separated 
and treated to remove the solvent from the sepa 
rated phase and yield the raffinate and extract 
portions. The paraffinic components of the mix 
ture are thereby concentrated in the raftinate and 
the non-parafiinic components are concentrated 
in the extract. By repeatedly extracting the raf 
finate or the raftinate phase with a fresh solvent, 
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3{} or by treating it in a countercurrent treater of 
sufficient length or of a sufficient number of 
stages, an ultimate raftinate of any desired degree 
of purity can be produced, but the yield will often 
be very low because considerable amounts of the 

35 less soluble or paraffinic components are dis 
solved in the solvent and are removed from the 
extraction system as a part of the extract phase. 
As an improvement om this process, it has been 

proposed to treat the extract or the extract phase 
40 to remove from it certain portions of the paraffinic. 

components, which portions may either be re 
turned to the extraction zone or be withdrawn as 
a separate product. For example, the oil may be 
brought into contact with counterflowing streams 

45 of solvents, one of which has a greater solvert 
power for naphthenic or non-paraffir lic oils, and 
the other having a greater solvent power for the 
paraffinic oils, as disclosed in the patent to Van 
Dijck No. 2,023,109. According to the said patent 

50 such solvent pairs, as liquid Sulfur dioxide and 
propane, or bi-sulfide and methyl alcohol, are em 
ployedi. - - . 

In suci processes the solvent for paraffinitfrac 
tions (hereinafter designated as the auxiliary 

55 - solvent) must be stipplied to the system and is tot 

(C. 196-13) 
itself improved by the treatment. It is, there 
fore, an added item in the costs of the installa 
tion and operation. 

In accordance with my invention, I have found 
that it is possible to use as the auxiliary solvent 
a low boiling hydrocarbon having a paraffinic 
content which is sufficiently great to cause it to be 
at least partially immiscible with the extract 
phase. In such a treatment the low boiling hy 
drocarbon Serves the function of the auxiliary 
solvent, in that it washes out of the oil extract 
phase a portion of its parafiinic constituents. At 
the same time this low boiling hydrocarbon mix 

10 

ture is itself Separated into rafiinate and extract 
portions, whereby the high boiling and low boil 
ing hydrocarbons are simultaneously, extracted. 
It is often desirable to operate this process at 
temperatures which are below those which would 
be employed in the absence of the low boiling 
hydrocarbor. in this Inanner the cost of provid 
ing an auxiliary Solvent which is unsusceptible of . 
improvement is eliminated, and the extraction of . 
an additional hydrocarbon mixture is effected at 
substantially no extra cost. - 
My invention, moreover, comprises certain 

novel methods of contacting the solvent and the 
hydrocarbon mixtures of employing certain por 
tions of the recovered products to further im 
prove the extraction, and of further improving 
the purity and the yield of the various products 
of the systern, all as more specifically described 
in this specification, schematically illustrated in 
the accompanying drawings and recited in the 
claims. It is understood that the drawings are, 
however, exemplary only because my invention 
may be practiced in a large number of methods, 
and the individual steps may be re-arranged in 
many ways, without departing from the spirit and 
scope of the invention. Furthermore, my inven 
tion may be applied to many forms of apparatus 
other than those suggested in the drawings. 
In the drawings, Figure 1 is a schematic dia 

gram illustrating one embodiment of my inven 
tion: Figures 2, 3 and 4 are similar diagrams ill 
ustrating modified embodiments thereof. The 
same numeras designate the same elements in all 
of the figures. - 
In the drawings, numerals 5 and 6 represent 

extraction apparatus which may be single- or 
multi-stage continuous countercurrent treaters, 
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although a batch method of operation may also 
be employed. Moreover, 5 and 6 may be por 
tions of the same vertical liquid contact cham 
ber, provided with means for introducing the 
feed, and, when necessary, as in the methods 
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of Figures 2, 3 and 4, for withdrawing all or 
portions of one of the liquid phases at an inter 
mediate point. Numerals T, B and 9 represent 
sources of a selective solvent, of the high boil 
ing oil to be extracted, and the low boiling dis 
tillate to be extracted. Pipe conduits and other 
apparatus will be described in the course of the 
explanation of the operation of the process, it 
being understood that the apparatus may be 
equipped with suitable pumps, valves, heat-ex 
changers, and other adjuncts which are not 
specifically recited 

Referring particularly to Figure 1, the high 
boiling oii is subjected to an extraction with a 
Selective solvent fed to the apparatus 5 by means 
of a conduit D, preferably by flowing it counter 
currently to the solvent. The solvent may con 
sist of a pure solvent, such as sulfur dioxide, 
Bf3'dichloroethyl ether, furfura, quinoline, phe 
nol, nitrobenzene, etc., or of mixtures of said 
solvents. 
to employ an aromatic hydrocarbon (mono- or 
poly-cyclic) diluent for the selective solvent, to 
increase the solvent power of the solvent and to 
improve the composition of the raffinate phase. 
Such a diluent may be added separately into the 
apparatus S, or mixed with the solvent outside 
of said apparatus, as by maintaining a properly 
blended solvent-diluent mixture in the tank T. 
The raftinate phase and the extract phase 

formed in the apparatus are withdrawn through 
pipes and f2, and are, for convenience, here 
inafter designated as the first raftinate phase and 
the first extract phase, respectively. The latter 
will generally contain substantial amounts of 
the less soluble or parafnic components of the . 
oil which it is desired to recover as a part of the 
raftinate phase. To recover these desirable con 
stituents this first extract phase is fed into ap 
paratus 6 where it is contacted with a distillate 
having a lower boiling range than the oil which 
was introduced at 8. The extraction apparatus 
6 may be similar to the apparatus 5 in that it 
may consist of a vertical chamber provided with 
suitable contact means, such as packing, or it 
may be constructed in the form of a series of 
alternating mixing and settling means inter 
connected for counterflowing the low boiling dis 
tillate from 9 and the first extract from 2. 
The low boiling distillate should be sufficiently 

paraffinic in nature to be partially insoluble in 
the first extract phase and to cause the forma 
tion of second raffinate and cxtract phases. Un 
der these conditions portions of the paraffinic 
components of the high boiling oil which are 
present in the first extract phase will be dis 
Solved in the second raftinate phase. At the 
same time the low boiling distillate will be sep 
arated into parafenic and non-paraffinic. por 
tions, most of the former entering the second 
raftinate phase, while the latter is largely dis 
Solved in the solvent and forms a part of the 
second extract phase. The second raftinate phase. 
is Withdrawn at f and introduced into the ap 

; paratus 5 either together with the high boiling 
feed, as shown, or separately. The first raftinate 
phase in the pipe f, consisting of Selective sol 
vent and paraffinic concentrates or raffinates of 
each of the two feed mixtures may be treated in 
the fractionating apparatus it to separate it into 
three or more portions. The solvent is with 
drawn and returne- to the storage 7 through a 
pipe 5 and a condenser 16. Although I have 
shown only a single conduit for the solvent, when 
an aromatic diluent is employed it may often be 

It is, moreover, often advantageous 
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desirable to separate the diluent from the sol 
went in the fractionator f4 and to provide a sep 
arate return line and a separate storage for the 
diluent. The low boiling and high boiling raffl 
nates may be recovered as distillation products 
from the fractionating apparatus 4 and with 
drawn at 7 and 8. If desired, a portion of the 
low boiling raftinate from 7 may be recycled 
through a conduit and introduced to appa 
ratus S together with the low. boiling distillate 
introduced at . This will increase the paraf 
finicity of the feed mixture introduced at this point. 
The second extract phase is withdrawn at 20 

and fed into a fractionating apparatus 2 where 
it is separated into solvent, low boiling extract, 
and high boiling extract portions, which are 
withdrawn at 22, 23, and 24, respectively, the 
solvent being returned to the storage 7, as shown. 
A portion of the high boiling extract, or of a 
mixture of high and low boiling extracts may, 
if desired, be recycled to the extraction apparatus 
6 as through a conduit 24, and used as a back 
wash, thereby further improving the purity of 
the extract phase in the conduit 20, i.e., reducing 
its content of paraffinic constituents. This fea 
ture is more fully described in the patent to van 
Dijck, No. 2,081,719. 

It is often possible to use the low boiling ex 
tract withdrawn at 23 instead of or in conjunc 
tion with the aromatic diluent for the selective 
Solvent. This may be effected by withdrawing at 
25 only a portion of the distilled low boiling ex 
tract, and feeding the remainder through a valve 
26 and pipe 2 into the apparatus 5, either to 
gether with the selective solvent in pipe O, as 
shown, or separately. This low boiling extract 
Will improve the composition of the high boiling 
rafilinate. 
When a high boiling raftinate of a high degree 

of purity is desired it is advantageous to employ 
an aromatic diluent for the selective solvent, and 
to exclude parafiinic diluents from the last stage 
or stages of the extraction process, by which is 
meant the stage or stages nearest the point at 
which the high boiling raftinate phase is with 
drawn. This method of operation is illustrated 
in Figure 2, in which the second raffinate phase 
from the apparatus 6, instead of being introduced 
directly to the apparatus 5 is fed to a fractionator i 
28 to separate it into solvent, low boiling, and 
high boiling portions, which are withdrawn at 
29, 30 and 3, respectively. The low boiling prod 
uct will be somewhat more parafinic in nature 
than the feed which is introduced at 9, and may 
be continuously withdrawn as the low boiling 
raffinate. If desired, a portion of it may be re 
cycled to the feed through a conduit 9, as ex 
plained above in connection with Figure 1. The 
high boiling portion is introduced into the ap 
paratus 5 with the high boiling feed at 8. The 
solvent from 29 is preferably returned to the 
storage , although a portion of it may be re 
combined with the high boiling fraction in con 
duit if and introduced into the apparatus (5 in a 
manner not shown in the drawing. The raftinate 
phase withdrawn at is treated in the frac 
tionating apparatus 4 to separate it into solvent, 
low boiling, and high boiling portions, which are 
withdrawn at 5, f' and 8, respectively, as de 
Scribed above in connection with Figure 1. Since 
low boiling paraffinic constituents have been ex 
cluded from the apparatus 5, the distillation 
product recovered at 7” will be recovered in rela 
tively small quantities and be largely aromatic, 
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but not to the same degree as the product which 
is recovered at 23. It may be withdrawn as a 
separate product, or blended with a small part 
of the product from 30 to increase its paraffinicity 
and then introduced into the apparatus 6 to 
gether with the low boiling feed at 9. 
In either of the above described modes of Op 

eration in which a portion of the low boiling ex 
tract is recycled through the conduit 2 and used 
as a solvent diluent, its presence in large amounts 
in contact with a rafiinate phase which is to yield 
a low boiling rafiinate reduces the purity or 
parafiinicity of this low boiling, raffinate. Thus, 
in the method of Figures 1 and 2, when valve 26 is 
opened to recycle aromatic extract the products 
at 7 or 30 will be less parafiinic than if valve 26 
were closed. When it is desired to produce a 
highly paraffinic low boiling product, and yet 
retain the advantages of recycling the low boiling 
aromatic extract, recourse may be had to an 
auxiliary extraction zone for further extracting 
the low boiling extract. 
Such an arrangement is illustrated in Figure 3, 

in which elements designated by reference char 
acters 5 to 9, to 6 and 8 to 27, inclusive, are 
similar to corresponding elements in Figure 1. 
The low boiling distillate recovered from the 
fractionating apparatus 4 at 7' is fed into an 
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extraction apparatus 3 which may be similar to 
the apparatus 5, and may comprise a single or a 
plurality of stages arranged to effect counter 
current contact between selective solvent intro 
duced from storage through a pipe 32. The 
conditions in the apparatus 3 are such that two 
phases will be formed, the extract phase being 
introduced into the apparatus 5 at ' to extract 
the high boiling feed. It is generally, most de 
sirable to introduce all of the fresh solvent by 
way of the pipe conduit 32 and extraction. ZOne 
3. If, however, it is desired to employ a smaller 
quantity of solvent in the apparatus 38, addi 
tional solvent may be introduced through a pipe 
33 directly into the apparatus 5. 
The raftinate phase from the apparatus 3 is 

withdrawn at 34 and treated in fractionating 
apparatus 35 to separate it into solvent and oil 
portions, the former being returned to the storage 
T through a conduit 36, and the latter being with 
drawn at 37 as the low boiling raffinate. This 
raftinate will, under these conditions, be highly 
paraffinic. 

It is, moreover, possible to eliminate the frac 
tionating apparatus f4, and feed the first raffinate 
phase from the apparatus 5 directly into the ap 
paratus 3 through a conduit '. In this method 
the high boiling raffinate is recovered at 38 as a 
product of the fractionating apparatus 35. • 
A further modification of my process for pro 

ducing a highly paraffinic low boiling product 
while recycling a portion of the low boiling 
aromatic extract is illustrated in Figure 4, in 
which reference characters 5 to 2, 15, 6 and 8 
to 21 designate elements which are similar to 
those of Figure 3. In this method the low boiling 
paraffinic substance is excluded from the stage in 
which the raffinate phase containing the fully 
extracted high boiling raftinate phase is formed. 
To accomplish this, the second raftinate phase 
from the apparatus 6, instead of being introduced 
into the apparatus 5, is fed through a pipe 3' 
into an auxiliary extraction apparatus 39, which 
may be similar to the apparatus 5, in which it is . 
contacted, preferably in countercurrent, with 
solvent introduced through a pipe 40, under con 
ditions to produce raftinate and extract phases. 

???? 

3 
The former, containing the parafiinic components 
of both of the hydrocarbon mixtures and a small 
amount of solvent is withdrawn at 4 and treated 
in a fractioning apparatus 42 to separate its 
components. The solvent is withdrawn at 43 and 
returned to storage, and the low boiling raffinate 
is withdrawn at 44. Since substantially no low 
boiling extract has been introduced into the ap 
paratus 39, this rafiinate will be highly parafiinic. 
The high boiling fraction contained in the 

phase withdrawn at 4 is recovered from the 
fractionating apparatus 42 at 45 and fed into the 
apparatus 5 together with the high boiling feed, 
and extracted with all or a portion of the extract 
phase which is withdrawn from the apparatus 39 
at 46 and introduced into the apparatus 5 through 
a conduit O'. Although it is generally desirable 
to introduce all of the solvent by way of the pipe 
40 and the extraction Zone 39, it may at times 
be advantageous to introduce additional quanti 
ties of fresh solvent directly into the apparatus 5 
through a conduit 47. There being substantially 
no low boiling paraffinic diluent in the apparatus 
5, the raffinate phase which is withdrawn at 
Will contain the high boiling fraction in a highly 
paraffinic condition. This raffinate phase is fed 
into a fractionating apparatus 4' where it is 
Separated into solvent, low boiling, and high boil 
ing portions, which are withdrawn at 5, 7' and 
f8, respectively, and disposed of as discussed above 
in connection with Figure 2. 

If desired, all or a portion of the extract phase 
withdrawn at 46 may be continuously withdrawn 
through a pipe 48, and fractionated in the appa 
ratus 49 into a Solvent portion which is with 
drawn at 56 and returned to the storage, a low 
boiling product, which is withdrawn at 52, and a 
high boiling product, which is recovered at 52. 
The high boiling product from 52 may, if de 

sired, be recycled into the apparatus 5 through 
the conduit (0', together with solvent from con 
duit 50 or 4, in a manner not shown in the draw 
ings. In this manner the low boiling product, 
which is not sufficiently aromatic to cause the de 
sired improvement in the distribution in the ap 
paratus 5 may be separated at this point. 
My invention may be used for the simultaneous 

extraction of any two hydrocarbon mixtures hav 
ing different boiling ranges. The process is 
especially applicable for the production of lubri 
Cating or transformer oils as the high boiling 
raftinate, employing gasoline, keresene or a simi 
lar light distillate as the low boiling feed mixture. 
Such mineral oil hydrocarbons generally consist 
of paraffinic, naphthenic and aromatic compo 
nents, the last two components being often cate 
gorically designated as naphthenic components. 
In the present claims I use the term “non-paraf 
finic' to include both of these types of hydro 
carbons. 
As used in the present specification and claims, 

I use the term “components” to designate por 
tions of any liquid mixtures which exhibit dif 
ferent chemical or physical properties, and which 
can be separated from each other with a solvent 
mixture. It will be evident that by the word 
"component' is not meant only one chemically 
pure Substance, but that this word covers also a 
mixture of substances. A component is said to be 
pure if it does not contain any portion of a sub 
stance which should be present only in another 
component. In the present specification and 
claims, there is no difference in meaning between 
the words “solution', "liquid mixture', and “liq 
uid solution.' . 
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4. 
I claim as my invention: 
1. A process of concentrating the paraffinic 

component of a high boiling mineral oil contain 
ing parafinic and non-paraffinic components 
comprising the steps of extracting said oil with 
a selective solvent for non-paraffinic components 
in a first extraction Zone under conditions pro 
ducing first raftinate and extract phases, separat 
ing the first extract phase from the first raf 
finate phase, contacting the first extract phase 
in a second extraction Zone with a low boiling 
mineral oil distillate containing parafiinic and 
nonparaffinic components under conditions calls 
ing the formation of a second raffinate phase con 
prising parafiinic components of the said oil and 
of the low boiling distillate, and a second extract 
phase comprising non-paraffinic components of 
the said oil and of the low boiling distiliate, Sep 
arating the second extract phase from the second 
raftinate phase, returning at least a portion of 
the second raftinate phase to the first extraction 
zone, separating from the second extract phase 
a non-paraffinic low boiling extract, introducing 
at least a portion of said separated low boiling 
extract into the first extraction Zone, withdraw 
ing the first raftinate phase from the first extrac 
tion zone, and separating from said first raftinate 
phase a fraction containing the paraffinic com. 
ponent of the high boiling oil in concentrated 
form. 

2. A process of concentrating the paraffinic 
component of a high boiling mineral oil contain 
ing paraffinic and non-paraffinic components 
comprising the steps of extracting said oil in 
countercurrent with a selective solvent for non 
paraffinic components, in a first extraction zone 
under conditions producing first raftinate and 
extract phases, separating the first extract phase 
from the first raftinate phase, contacting the 
first extract phase in a second extraction zone 
with a low boiling mineral oil distillate contain 
ing paraffinic and non-paraffinic components 
under conditions causing the formation of a 
second raftinate phase comprising parafiinic 
components of the said oil and of the low boiling 
distillate, and a second extract phase, comprising 
non-parafiinic components of the said oil and 
of the low boiling distillate, separating the Sec 
Ond extract phase from the second raffinate phase, 
returning at least a portion of the second raf 
finate phase to the first extraction zone, Sep 
arating from the second extract phase a non 
parafinic low boiling extract, introducing at 
least a portion of said separated low-boiling ex 
tract into the first extraction zone near the point 
of introduction of the solvent, withdrawing the 
first raftinate phase from the first extraction zone, 
and separating from said first raftinate phase a 
fraction containing the paraffinic component of 
the high boiling oil in concentrated form. 

3. A process of separating mineral oil frac 
tions containing paraffinic and non-parafiinic 
components into two portions, respectively, more 
paraffinic and less paraffinic than the original 
fractions, comprising the steps of counterflow 
ing a selective solvent and a low boiling mineral 
oil distillate adapted to form separate layers 
when in contact with each other, said selective 
solvent having a greater solvent power for non 
paraffinic hydrocarbons than for parafinic hy 
drocarbons,' and the low boiling distillate con 
taining paraffinic and non-parafinic compo 
nents, bringing a separate body of a high boil 
ing mineral oil containing both paraffinic and 
non-paraffinic hydrocarbons into contact with 
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the counterflowing solvent and low boiling dis 
tillate, thereby producing rafflinate and extract 
phases, withdrawing. Said extract phase and Sep 
arating from it a non-paraffinic low boiling ex 
tract, introducing at least a portion of said Sep 
arated low boiling extract into the stream of said 
selective solvent at a point to flow countercur 
rently to said high boiling mineral oil, with 
drawing the raffinate phase, and separating from 
it a fraction containing the paraffinic component 
of the high boiling fraction in a concentrated 
form. 

4. A process of separating mineral oil frac 
tions containing paraffinic and non-paraffinic 
components into two portions, respectively, more 
paraffinic and less paraffinic than the original 
fractions, comprising the steps of extracting a 
high boiling mineral oil in a first extraction zone 
by flowing it countercurrently to a selective sol 
vent having a greater solvent power for non 
paraffinic hydrocarbons than for paraffinic hy 
drocarbons, thereby producing first extract and 
raffinate phases, separating the first raffinate and 
extract phases, flowing said first extract phase 
in a second extraction zone countercurrently to 
a low boiling mineral oil distillate containing 
paraffinic and non-parafinic components under 
conditions causing the formation of a second 
raffinate phase comprising paraffinic components 
of the oil and of the low boiling distillate, and a 
second extract phase comprising non-paraffinic 
components of the oil and of the low boiling dis 
tillate, returning at least a portion of the Second 
raffinate phase to the first extraction zone near 
the point of introduction of the said oil, with 
drawing the Second extract phase from the Sec 
ond extraction zone and separating from it an 
extract Comprising the non-paraffinic COmpo 
nent of the low boiling distillate in concentrated 
form, introducing at least a portion of said Sep 
arated low boiling extract into the first extrac 
tion zone near the point of introduction of the 
solvent, withdrawing first raffinate phase from 
the first extraction Zone and separating from it 
a fraction containing the paraffinic component 
of the high boiling oil in a concentrated form. 

5. A process of separating a high boiling min 
eral oil containing paraffinic and non-paraffinic 
components into two portions, respectively, more 
parafinic and less paraffinic than the original 
oil, comprising the steps of extracting said oil 
in a first extraction zone with a selective solvent 
having a greater solvent power for non-paraffinic 
hydrocarbons than for paraffinic hydrocarbons, 
thereby producing first raftinate and extract 
phases, separating the first raftinate and extract 
phases, contacting the first extract phase in a 
second extraction zone with a low boiling min 
eral oil distillate containing paraffinic and non 
paraffinic components under conditions causing 
the formation of a second raftinate phase com 
prising paraffinic components of the said oil and 
of the low boiling distillate, and a second ex 
tract phase comprising. said non-paraffinic com 
ponents of the oil and of the low boiling dis 
tillate, separating the second extract phase from 
the second raffinate phase, removing from at 
least a portion of the Second raftinate substan 
tially all of the low boiling distillate, returning 
at least the high boiling oil constituent of the 
residual portion of said second raftinate phase 
to the first extraction zone, separating from the 
second extract phase a non-paraffinic low boil 
ing extract, introducing at least a portion of 
said low boiling extract into the first extraction 
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first raffinate phase a fraction containing the Zone, withdrawing the first raftinate phase from 

the first extraction zone, and separating from 
Said first raffinate phase a fraction containing 
the paraffinic component of the high boiling oil 
in Concentrated form. 

6. A process of separating a high boiling min 
eral oil containing paraffinic and non-paraffignic 
Components into two portions, respectively, more 
paraffinic and less paraffinic than the original 
oil, comprising the steps of extracting said oil 
in a first extraction zone in countercurrent with 
a Selective solvent having a greater solvent pow 
er for non-paraffinic hydrocarbon than for 
paraffinic hydrocarbons, thereby producing first 
raffinate and extract phases, separating the first 
raftinate and extract phases, contacting the first 
extract phase in a second extraction zone with a 
low boiling mineral oil distillate containing par 
affinic and non-parafiinic components under 
conditions causing the formation of a second 
raffinate phase comprising parafiinic components 
of the Said oil and of the low boiling distiliate, 
and a Second extract phase comprising non-par 
affinic components of the said oil and of the low 
boiling distillate, separating the second extract 
phase from the second raftinate phase, removing 
from the second raffinate substantiely all of the 
low boiling distiliate, returning at least the high 
boiling oil constituent of the residual portion of 
said Second raffinate phase to the first extraction 
Zone, separating from the second extract phase 
a non-parafiinic low boiling extract therefrom, 
introducing at least a portion of said separated 
low boiling extract into the first extraction zone 
near the point of introduction of the solvent, 
Withdrawing the first raffinate phase from the 
first extraction zone, and separating from said 
first raffinate phase a fraction containing the 
paraffinic component of the high boiling oil in 
COncentrated form. 

7. A process of separating mineral oil fractions 
containing paraffinic and non-paraffinic compo 
nents into two portions, respectively, more par 
affinic and less paraffinic than the original frac 
tions, CUmprising the steps of extracting a high 
boiling oil in a first extraction zone with a selec 
tive solvent having a greater solvent power for 
non-paraffinic hydrocarbons than for parafiinic 
hydrocarbons, thereby producing first raftinate 
and extract phases, separating the first rafiinate 
and extract phases, contacting the first extract 
phase in a second extraction zone with a low 
boiling mineral oil distillate containing parafiinic 
and non-parafiinic components under conditions 
causing the formation of a second raftinate phase 
comprising paraffinic components of the said oil 
and of the low boiling distillate, and a second 
extract phase comprising non-parafiinic compo 
nents of the said oil and of the low boiling disti 
late, separating the second extract and raftinate 
phases, separating from the second extract phase 
a non-paraffinic low boiling extract, introducing 
at least a portion of said separated low boiling 
extract into the first extraction zone, extracting 
the second raffinate ph-se in a third extraction 
Zone with Said selective solvent under conditions 
causing the formation of a third raffinate phase 
and a third extract phase, separating the third 
extract and raftinate phases, removing from the 
third raffinate phase substantially all of the low . 
boiling distillate, returning at least the high boil 
ing oil constituent of the residual portion of the 
third raffinate phase to the first extraction zone, 
withdrawing the first rafinate phase from the 

75 first extraction zone, and separating from said 

5 

parafinic component of the high boiling oil in 
Concentrated form. 

8. A process of separating mineral of fractions 
containing paraffinic and non-paraffinic compo 
ments into two portions, respectively, more par 
affinic and less paraffinic than the original frac 
tions, comprising the steps of extracting a high 
boiling oil in a first extraction zone in counter 
current with a selective solvent having a greater 
Solvent power for non-parafiinic hydrocarbons 
than for paraffinic hydrocarbons, thereby pro 
ducing first raffinate and extract phases, sepa 
rating the first rafiinate and extract phases, cona 
tacting the first extract phase in a second extrac 
tion zone with a low boiling mineral oil distiate 
containing paraffinic and non-parafiinic compo 
nents under conditions causing the formation of 
a Secondi raffinate piase comprising paraffinic 
components of the said oil and of the low boiling 
distiliate, and a second extract phase comprising 
non-parafiinic components of the said oil and of 
the low boiling distiate, Separating the Second 
extract and rafiinate phases, separating from the 
second extract phase a non-parafiinic low boiling 
extract, introducing at least a portion of said 
Separated low boiling extract into the first ex 
traction zone near the point of introduction of 
the solvent, extracting the second rafiinate phase 
in a third extraction zone with said selective sol 
went under conditions causing the formation of 
a third rafiinate phase and a third extract phase, 
separating the third extract and raffinate phases, 
removing from the third raftinate phase substan 
tially all of the iow boiling distiilate, returning 
at east the high boiling oil constituent of the 
residual portion of the third raffinate phase to 
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the first extraction zone near the point of intro 
duction of the high boiling oil, withdrawing the 
first rafiinate phase from the extraction zone, 
and separating from said first raftinate phase a 
fraction containing the paraffinic component of 
the high boiling oil in concentrated fern. 

9. A process of separating mineral oil fractions 
containing parafinic and non-paraffinic compo 
ments into two portions, respectively, more par 
affinic and les paraffinie than the original frac 
tions, comprising the steps of extracting a high 
boiling oil in a first extraction zone in counter 
current with a selective solvent having a greater 
solvent power for non-paraffinic hydrocarbons 
than for parafiinic hydrocarbons, thereby pro 
ducing first raftinate and extract phases, sepa 
rating the first raffinate and extract phases, con 
tacting the first extract phase in a second extrac 
tion zone with a low boiling mineral oil distillate 
containing paraffinic and non-paraffinic compo 
nents under conditions causing the formation of 
a second raftinate phase comprising parafiinic 
components of the said of and of the low boiling 
distilate, and a second extract phase comprising 
non-parafinic components of the said oil and of 
the low boiling distilate, separating the second 
extract and raffinate phases, separating from the 
second extract phase a non-parafinic low boiling 
extract, introducing at least a portion of said 
separated low boiling extract into the first ex 
traction zone near the point of introduction of 
the solvent, extracting the second raffinate phase 
in a third extraction zone with said selective 

- solvent under conditions causing the formation 
of a third rafiinate phase and a third extract 
phase, separating the third extract and raftinate 
phases, introducing at least a portion of the third 
extract phase into the first extraction Zone to 
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extract the high boiling mineral oil, removing 
from the third raffinate phase substantially all 
of the low boiling distillate, returning at least 
the high boiling oil constituent of the residual 
portion of the third raffinate phase to the first 
extraction zone near the point of introduction 
of the high boiling oil, withdrawing the first 
raftinate phase from the extraction zone, and 
separating from said first rafflinate phase a frac 
tion containing the paraffinic component of the 
high boiling oil in concentrated form. 

s 

20 

10. A process of separating mineral oil frac 
tions containing paraffinican non-paraffinic com-. 
ponents into two portions, respectively, more par 
aflinic and less paraffinic than the Original frac 
tions comprising the steps of extracting a high 
boiling oil in a first extraction zone in counter 
current with a selective solvent having a greater 
solvent power for non-paraffinic hydrocarbons 
than for paraffinic hydrocarbons, thereby pro 
ducing first raffinate and extract phases, sep 
arating the first raftinate and extract phases, 
contacting the first extract phase in a second ex 
traction zone with a low boiling mineral oil dis 
tillate containing parafinic and non-paraffinic 
components under conditions causing the forma 
tion of a second raftinate phase comprising par 
afflinic components of the said oil and of the low 
boiling distillate, and a second extract phase com 
prising non-paraffinic components of the said oil 
and of the low boiling distillate, separating the 
second extract and raffinate phases, returning the 
second raftinate phase to the first extraction Zone 
near the point of introduction of the high boil 
ing oil, separating from the second extract phase 
a non-parafinic low boiling extract, introducing 
at least a portion of said extract into the first 
extraction zone near the point of introduction 
of the solvent, withdrawing the first raftinate 
phase from the first extraction Zone, extracting 
at least a portion of said first raftinate phase in . 
a third extraction zone with a selective solvent 
having a greater solvent power for non-parafflinic 
hydrocarbons than for parafnic hydrocarbons 
under conditions causing the formation of third 
raffnate and extract phases separating the third 
raftinate and extract phases, introducing at least 
a portion of the third extract phase into the 
first extraction zone at a point to cause it to flow 
countercurrently to the high boiling mineral oil, 

2,139,392 
and separating from the third raftinate phase 
a fraction containing a paraffinic low boiling 
raffinate. 

11. A process of separating mineral oil frac 
tions containing paraffinic and non-parafflinic 
components into two portions, respectively more 
parafinic and less parafinic than the Original 
fractions comprising the steps of extracting a 
high boiling oil in a first extraction zone in 
countercurrent with a Selective solvent having 
a greater solvent power for non-parafinie hy 
drocarbons than for paraffinic hydrocarbons, 
thereby producing first raffinate and extract 
phases, separating the first raftinate and extract 
phases, contacting the first extract phase in a 
second extraction zone with a low boiling mineral 
oil distillate containing paraffinic and non-par 
affinic components under conditions causing the 
formation of a Second raffinate phase COmpris 
ing paraffinic components of the said oil and of 
the low boiling distillate, and a second extract 
phase comprising non-paraffinic components of 
the said oil and of the low boiling distillate, 
separating the second extract and raffinate 
phases, returning the second rafflinate phase to 
the first extraction zone near the point of in 
troduction of the high boiling oil, separating 
from the second extract phase a non-paraffinic 
low boiling extract, introducing at least a por 
tion of said extract into the first extraction zone 
near the point of introduction of the solvent, 
withdrawing the first raftinate from the first ex 
traction Zone, removing from said first raffinate 
phase a fraction containing the paraffinic com 
ponent of the high boiling oil in concentrated 
form, and extracting at least the low boiling dis 
tillate constituent of the residual portion of the 
first raftinate phase in a third extraction zone 
with a selective solvent having a greater solvent 
power for non-parafinic hydrocarbons than for 
paraffinic hydrocarbons under conditions caus 
ing the formation of third raftinate and extract 
phases separating the third raftinate and extract 
phases, introducing at least a portion of the third 
extract phase into the first extraction zone at a , 
point to cause it to flow countercurrently to the 
high boiling mineral oil, and separating from the 
third raftinate phase a fraction containing a 
paraffiniclovy boiling raffinate. 
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