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This invention is directed to methods of solvent
refining mineral oils to produce therefrom lubri-
ca_mt qil fractions of high viscosity index and low
viscosity gravity constant (v. g. ¢.). Solvent re-

5 fining is a process wherein an oil is admixed with .

some liquid capable of exercising preferential sol-
vent power for one of the groups of constituents

" in the oil, followed by phase separation, followed
by removal of the solvent and the extracted con-
10 stituent group admixed therewith. Double sol-
vent refining is that variation of the above proc-
ess wherein two solvents are employed, one ex-
hibiting preferential solvent power for the paraf-

finic constituents of low v. g. c., and-the other -

15 exhibiting preferential solvent: power for the
naphthenic or aromatic constituents of high
v. g. ¢. These two solvents are usually allowed
to flow countercurrently through a series of mix-
ing and settling stages, the oil to be treated be-
20 ing introduced at some stage intermediate in the
series. This. invention is concerned with the
operation of such a treating system.
. A solvent reagent commonly used for naphthen-
ic solvent is “tar acid”, a mixture preponderat-
25 ;ngt in cresylic acid, known commercially as “se-
ecto.”
propane in liquid form or mixtures of similar
light hydrocarbons, commercially termed “pro
panen. « . .
'I_‘o properly understand not only the reasons
giving rise to this invention, but the invention
itself, reference is now made to the drawing at-
tached to this specification, the single figure of
. which shows an extractive apparatus suitable
35 for commercial practice of the double solvent re-

30

fining process and of this invention as applied

thereto. .
Referring to the drawing, the method of op-
eration is as follows: Raw oil to be treated, stored
40 in tank 5, passed through pipe 6 to mixer 7, where
it is mixed ‘with materials later described, thence
through cooler 8 and pipe 9 to enter chamber C
of extractor 0. Extractors I8 and 11 are com-
posed respectively of successive chambers A, B,
45 C,D,and E, F, G, H, I, and may be separate as
shown, or combined in one body. - Each chamber
is a settling space wherein phase separation may
occur between the rafiinate phase, composed of
paraffinic oil plus paraffinic solvent, and the ex-
50 tract phase composed of naphthenic oil and
' naphthenic solvent. Naphthenic solvent, here-
inafter spoken of as “selecto”, usually a mixture
of cresylic and similar tar acids, originates in
. tank i2, and passes through pipe I3 to enter
55 chamber I, wherein, after contact with oil, it be-

The paraffinic solvent commonly used is.

comes extract. Thereafter, the extract moves
through the settling chambers in reverse order,
bing withdrawn from each chamber by a pipe
14, in which there is a pump 15, and introduced
into the preceding chamber as the jetting medi-
um in a jet mixing device 16 which is so mounted
as to entrain raffinate layer from the preceding
chamber. The only variants from this setup are
in chamber I where the jet is fed by pipe I3,
between chambers B and C where the jet mixer

cooling after mixing, before chamber E, _,.nge:e
the mixer is replaced by a pipe section 16" hay-

.ing the same function as (6, and before chamber

A, where extract is pumped into pipe 1. The

paraffinic solvent, usually liquid propane, and

hereinafter referred to as propane, originates in
tank I8, and passes through pipe 17 to enter

chamber A, where, after contacting with and

saparating from extract, it becomes known as
rafiinate, which raffinate proceeds through cham-
ber A to I in order by means of mixers 16 and
pipes 19 and 20. In the operation thus described,
the oil introduced at 6 is separated into a paraf-
finic raffinate phase containing propane ~and
some “selector” which emerges from the extrac-
tion system by pipe 21, and a naphthenic extract
phase containing “selector” and some propane
which emerges by pipe 22,

It will be seen from the above that under nor-
mal conditions of operating, a constant amount
of oil is introduced at pipe 9, a constant amount
of “selecto” at pipe 13, and a constant amount
of propane at pipe 11. It will also be noted that
the supply of reagent to any stage consisting of
a mixer and settler is dependent upon the ability
of the stage preceding in the use of that reagent
to reject the reagent. Thus the supply of paraf-
finic solvent in stage D, for example, is dependent:
‘upon the amount of propane plus paraffinic oil—
commonly referred to as “raflinate”-— separated
in C, while the supply of naphthenic solvent in
D is dependent .upon the amount of ‘“selecto”
plus naphthenic oil—commonly referred to as
«extract”—separated in E. In commercial opera-
tion of such & system, at high rates of separation
it has developed that the solvent requirements at
the various stages are not the same, more sol-
vent being required in some stages than in oth-
ers. 'This might.be solved by the introduction of
more fresh solvent to a particular stage except
for the fact that stages of treatment requiring
high ratios are adjacent stages requiring low
ratios, and both are intermediate between stages
requiring intermediate ratios.
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- is replaced by an external mixer to permit of .
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The object of this invention is to provide a
method of operating a double solvent refining sys-
tem to provide control over the ratios of solvents
present in intermediate stages of the system and
to permit individual variation of such ratios while
maintaining & constant overall throughput of
solvent.

.Por an example of the method and its applica-
tion, referring again to the drawing, the opera-
tion conducted in chambers A and B requires &
relatively high ratio of paraffinic solvent. The
operation in chambers C and D requires a lower
ratio of solvent, and the operation in chambers E
and P requires a higher proportion of solvent to
paraffinic oil than would be the case if the
raffinate introduced to these chambers were the
raffinate produced by flowing the whole of the
propane used in chambers A and B through
chambers C and D and then into E and F.
demand may be met and the difiiculty corrected
by installing pipe 23, valve 28 in pipe (8 and valve
25 in pipe 23. Then the rafinate layer produced
in chamber A, which is comparatively rich in
parafiinic solvent and poor in parafiinic oil may
be divided, less being introduced into chambers
B, C, and D, and the remainder being introduced
to chambers E, and ¥, or G. Thus the double
advantage of treating in E and F with a solvent
rich raffinate is obtained, while at the same time
the requirements of C and D are properly served.
At the same time, it permits the amount of quality
of solvent employed in chambers A, B, H, I to be
the same, in proper accordance with their usual
requirements. In commercial operation, this
change has been found not only t¢ permit of better
and more constant operation at the same rate
of throughput, but to enable the operation at
higher rates of throughput for equal yield with-
out derangement of operation.

We claim:

1. A method for double solvent refining of
petroleum lubricant fractions, comprising the fol-
lowing steps: Flowing a paraffinic solvent and &
naphthenic solvent countercurrent through &
series of stages each consisting of a mixing step
and a settling step, introducing an oil to be
treated to a stage intermediate the ends of the
series, removing parafiinic solvent and a raffinate
oil from one end of the series, removing naph-
thenic solvent and an extract oil from the other
end of the series, and by-passing a portion of one
soivent across at least one intermediate stage s¢
that the throughput of solvent in that intermedi-
ate stage may be less than the total throughput,
the throughput at the initial and end stages may
be equal to the total throughput, and the relative

. concentration of solvent in the solvent-solute

i)

phase formed by the solvent at the point of rein-

_troduction may be greater than in the absence

of such by-passing. i
2. 4 method for double solveni refining of
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petroleum lubricant fractions, comprising the fol-
lowing steps: Flowing a paraffinic solvent and a
naphthenic solvent countercurrent through a
series of stages each consisting of a mixing step

~and a settling step, introducing an oil to he

treated to a stage intermediate the ends of the
series, removing parafiinic solvent and a raffinate
oil together from one end of the series, removing
naphthenic solvent and an extract oil together
from the other end of the series, and by-passing
a portion of the paraffinic solvent from a stage
prior in order of paraffinic solvent flow to the
stage where oil is introduced to a stage subsequent
to oil introduction, whereby the throughput of
that solvent at the stage of oil introduction is
decressed, and the relative concentration of that
solvent in the solvent-raffinateé phase at the stage
of reintroduction is increased, while the total
throughput of that solvent remains constant and
substantially equal in the initial and final zones
in the direction of its flow.

3. In a duosol extraction process for separating
a hydrocarbon il into portions of different prop-
erties which comprises introducing a selective sol-

vent for non-paraffinic oil components intc 2 2

multi-stage countercurrent extraction apparatus
at a first point, introducing auxiliary seclvent for
paraffinic components at a second point spaced
from the first, said auxiliary solvent and selective
solvent being adapted to form two liquid phases
when mized with said cil under the conditions of
the process, counterflowing said solvents in the
apparatus, introducing said hydrocarbon oil inte
the counterflowing solvents at a third point inter-
mediate said first and second points, and remov-
ing said counterflowing solvents containing dis-

‘solved oil components at spaced points on either
side of said third point, the improvement which

comprises increasing the capacity of said appa-
ratus by withdrawing a portion of the suxiliary
solvent phase from a stage near said second point
and introducing it into a non-asdjacent stage in
the direction of few of the auxiliary solvent
phase.

4. A method for double solvent refining of
petroleum lubricant fractions, comprising the fol-
iowing steps: Flowing a paraffinic solvent and a
naphthenic solvent countercurrent through a
series of stages each consisting of a mixing step
and g settling step, introducing an oil to be
treated to a stage intermediate the ends of the
series, removing parafiinic solvent and a rafiinate
oil together from one end of the series, removing
naphthenic solvent.and an extract oil together
from the other end of the series, and by-passing &
vortion of the paraffinic solvent from a stage
prior in order of paraffinic solvent flow to the
stage where oil is introduced to a stage subsequent
to oil introduction. : :
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