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10.Claims.

The invention described herein, if patented,
may be manufactured and used by or for the
Government for governmental purposes without
the payment to me of any royalty thereon.

This invention relates to an improved method
or process for separating waxy components from
mineral oils and tars. More particularly, the in-
vention relates to an improved method for sepa-
rating parafiin waxes from oils and tars by main-
taining a substantially constant selectivity of di-
luting solvent to mineral oil components at any
point of the temperature slant which is used in
chilling, -That is, the gap between temperature
of liquid phase breakdown and existing temper-
ature is kept constant- throughout the entire
chilling procedure. '

Conventional procedures in. oil-wax separation
processes have been generally directed to the use
of a solvent diluent or combination of diluents
admixed with oils and utilizing either slow or
rapid chilling to effect precipitation of wax mate-
rial in crystalline form. The selection of diluents
either in single or mixed form has been directed
primarily towards obtaining a composition -or
compositions with a desired fixed selectivity at
filtration temperature. That is, the removal of
parafiin wax from mineral oils and tars is usually
done by diluting the material with solvents or.sol-
vent combinations, which show selectivity at low
temperature, chilling the mixtures to crystallize
the wax and separating the solid wax by filtra-
tion or centrifuging.

Various methods of chilling oil compositions
containing solvents and diluents, including va-
porization of a solvent component of the mixture,
with or without addition of a vaporizing agent,
or indirect contact as by countercurrent flow of
3, cooling medium, and the like have been utilized
without material regard to maintaining a strict
selectivity relationship with respect to tempera-
ture drop.

In conjunction with the method of separating
the waxy component from mineral oils and tars
by the use of selective and non-selective agents,
it has been discovered that oils of an improved
quality and waxes of very little oil content may be
obtained by maintaining throughout the normal
chilling temperature a constant selectivity of sol-
vent towards mineral oil at any existing temper-
ature by counterbalancing the natural increase
of solvent selectivity with dropping temperature
through either gradually removing an added se-
lective component or adding gradually a2 non-
selective component.

It is therefore an object of this mventlon to

provide an improved chilling process for sepa-
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rating wax from mineral oils and tars.
.Another object of this invention provides a con-
trol method for improving the filtering of waxy

. components from oils and tars with maintenance

of high quality oils and waxes.

An additional object of this invention is to pro-
vide by improved methods a process for separat-
ing wax from mineral and tar oils.

It is a further object of this invention to pro-
vide a method or process for separating wax from
oils and tars by the combined use of selective and
non-selective solvents, whereby a constant gap of
phase breakdown temperature and existing tem-
perature say e. g. 5° F. is maintained throughout
the chilling process.

It is another object of this invention to provide
a method or process for separating wax from oils
and tars by the combined use of selective solvents,
whereby a constant gap of phase breakdown tem-
perature and existing temperature is maintained
throughout the chilling process.

Further objects and advantages of this inven-
tion-will be apparent from the accompanying de-
scription taken in conjunction with the following
drawings, wherein;

Figure 1 is a graph illustrating the relative
change in an oil composition upon phase break-
down;

PFigure 2, an illustrative graph contrasting a
conventional dewaxing method with that of the
method disclosed herein; and,

Figure 3, a diagrammatic illustration of a six
stage chilling unit for accomplishing the purposes
of the method herein described.

In the specification the terms “selective” and
“non-selective” are used in the conventional
sense. The term “selective” is applied to liquids
which have limited miscibility at room tempera-
ture or lower to petroleum hydrocarbons. Such
selectivity increases generally with reducing tem-
perature. The term “non-selective” is applied to
liquids which have no selective solvent action on
petroleum hydrocarbons at either elevated or re-
duced: temperatures. - Purther, the relative pro-
portions of solvents and non-solvents with respect
to phase breakdown for dewaxing particular oils
and tars are known in the trade and therefore
the controls as hereinafter indicated are readily
adaptable to accomplish the process by the meth-
0ods as herein set forth.

With reference to the apparatus as illustrated
in Figure 3 a lubricating oil distillate, for ex-
ample, is diluted at elevated temperature, to
within a few degrees of phase separation with,
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for example, 3009 dichloromethane and the re-
quired quantity of dichlorodifiuoromethane,
which may be in the amount of 50% more or
less, dependent upon the particular oil, as under-
stood in the trade. A mixture of this character
is prepared in a conventional mixing vat (not
shown) and is introduced through conduit {0 to
a first stage chiller i{. When the homogeneous

mixture of oil and diluents or solvents, prepared-

in the manner as indieated, is first introduced
into chiller {4, it is in a relatively warm condi-
tion to afford a complete admixture between the
components of the composition. In the chiller
i1, pressure is reduced to substantially 26 inches
atmospheric which permits proportional evapora.-
tion of the volatile fluorcchlorinated methane
constituent of the oil mixture causing the tem-
perature of the oil composition to drop, for ex-
ample, in the approximate amount of 6 desrees.
Thereafter, the oil composition is conducted
through conduit 12 to the second chiller {3 where
atmospheric pressure is reduced to approximate-
1y 22 inches with further evaporation of the
volatile components of the composition and sub-
sequent further reduction in temperature ap-
proximately another 6 degrees. Thereafter, the
cooled solution is conducted through conduits
14, {5, 16, and 17 to subsequent chilling stages
18, 19, 20. and 2! respectively with corresponding
and equal reduction in atmospheric pressures to
effect chilling in the same manner as in the 1st
and 2nd stage chilling units. In a final chiiling
stage 21, maintained at substantially 6 inches
atmospheric. pressure, the oil composition drops
to substantially —20° C. and thence flows
through conduit 22 to a conventional wax filter
or separating means. (not shown).

In the chilling method above described the di-
chloromethane and the dichlorodifluoromethane
is a highly selective combination which, as stated,
is added in an amount to bring the mixture at
elevated or room temperature close to the point
of liquid phase separation, still keeping it in the
homogeneous field.. With the drop in tempera-
ture, say for example, in-the 1st stage, the in-
creased selectivity of the solvents towards the
oil component is counterbalanced by the removal
of part of the highly selective component: upon
evaporation at reduced pressure. As  increas-
ingly reduced pressures occur in suceessive stages
additional dichlorodifluoromethane is withdrawn
gradually in reducing percentages as selectivity
becomes greater to avoid phase separation and
to  maintain substantially constant selectivity
change controlled with the temperature change.

In the method as above described the appara-
tus may consist of from 6 to 12 chilling units
with evaporative stages arranged to provide a
temperature drop from room or elevated tem-
peratures to —20° C. or less in the manner as
known to the trade. For example, an 8 stage
system is of general usage and the temperature
drop for each stage depends upon the average
overall pressure reduction in each unit to reduce
the temperature from approximately 30° C. to
—20° C. In a system of this character, utilizing
controlled selectivity at any temperature, there
is formed a wax crystalline structure of uniform
size in a homogeneous oil solution which filtered
readily. With the oil treated as above indicated
and filtered by a standard filtration apparatus
the wax was of comumercial quality having very
slight oil or almost no oil content and the oil
had a —18° C. pour point.

10

4

Another method by which the constant selec-
tivity at any temperature gap between phase
breakdown and temperature drop may be main-
tained throughout the chilling process, is by
progressive addition of a non-selective compo-
nent. In this method the wax bearing oil is di-
tuted with solvents of a highly selective character
such as, organic acids, ketones, aldehydes, cer-
tain alcohols such as butyl, or amyl alcohol, and
the like, fluorinated and chlorinated hydrocar-
bons, and other selective agents of this character
known to the art, in amounts such as to be only

- a few degrees. from phase separation at elevated
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or room temperature. Thereafter the mixture is
chilled by conventional methods with the addi-
tion of a slightly selective or non-selective com-
ponent in the nature of aliphatic and aromadtic
hydrocarbons as propane or benzene and the
like, or amines, ketones, etc., and others as known
to the trade, added in proportions of from 10%
to 1004, which controls the selectivity con-
tinuously for any temperature. The relative
value with respect to selectivity of solvent and/or
non-solvent additions for different oils varies for
each oil as recognized by trade knowledge and
accordingly such expressions as used herein are
broadly expressed to set forth the principles for
using the process disclosed.

An example of a solvent mixture utilizing com-
ponents of the above character is: Benzene and
sulfurdioxide—the SO, as a highly selective com-
ponent is added to oil in an amount just below
liquid phase separation at room temperature.
Chilling is effected in any conventional manner
as with shell and tube chillers. As the tempera-
ture of the solvent and oil mixture is reduced
penzene is injected into the mixture at regular
intervals to keep the temperature gap between
chiller temperature and temperature of liguid
phase breakdown constant. Otherwise, with the
benzene content constant, cooling by evaporation
of sulfurdioxide may be utilized for a process as
herein described; with subsequent -additions, at
intervals, of sulfurdioxide in gradually decreas-
ing proportions of from 10% to 1%, or in
amounts which keep the oil composition in the
homogeneous field, and maintains the gap be-
tween temperature of liquid phase separation and
temperature of the mixture at any time during
the chilling process substantially constant.

The solvent couple benzene and acetone may
be utilized with chlorinated and/or fluorinated
hydrocarbons or sulfurdioxide with evaporation
of the volatile selective component and/or addi-
tion of the non-selective components in the man-
ner as herein described for keeping selectivity
adjusted for any temperature. - Likewise, other
selective and non-selective solvents of the char-
acter known to the trade and utilizable in the
manner as herein illustrated and described may
be used for the purpose of dewaxing oils at rela-
tive and suitable dewaxing temperatures, e. g.,
dependent upon the pour point desired, by the
methods as indicated.

As illustrated by Figure 1, the advauntages of
keeping an oil material in the homogeneous state
during dewaxing is obvious. As indicated, when
the line of phase separation is passed it is only
filtration raté which increases rapidly, while all
other data are changed most unfavorably. For
example, the quality of oil and wax decrease with
a sudden leap and the lower pour point of the
oil is off-set with a substantial decrease of vis-
cosity index.

In the graph of Figure 2, curved line A shows
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selectivity changes or drops with decreasing temi-
peratires in standard déwaxing procéssss, or as
taught by indiscriminate general tse of seléctive
and non-selective solvents. Whereas, the line B
is indicative of a substantially constant terapera-
ture gap between phase breakdown and existing
temperature at any time during chilling as pro-
duced by practicing the method or process asg
herein disclosed.

By the process or method above described re-
liable and good results are obtainéd with less
dewaxing efforts in separating waxes of high and
low melting points from mineral and tar oils.
Consequently, there is developed an advance in
dewaxing methods. Further, by using the
methods illustrated in this process dangers of
lecal undercooling and damaging results from
liguid phase breakdown are avoided.

Having thus desecribed my improved process
for dewaxing oils it will ke readily apparent that
the methods may be practiced in conventionail
etiuipment facilitating the production of im-
proved waxes and oils.

Iclaim:

1. I thé process of dewaxing oil by dissolving ¢

waxy oil in a combination of a selective and a
non-selective solvent, followed by progressively
chilling the solution and separating the wax from
the chilled solution: the improvement compris-
ing the step of progressively reducing the ratio
of selective solvent to the remaining components
of said solution during said chilling, said reduc-
tion being substantially proportional to the rate
of progress of said chilling, so as to maintain

said solution in a homogeneous state throughout

the chilling process.

2. In the process of dewaxing oil by dissolving
waxy oil in a combination of a selective and a
non-selective solvent, foilowed by progressively
chilling the solution and separating the wax from
the chilled solution: the improvement compris-
ing the step of progressively withdrawing por-
tions of said selective solvent from said solutign
during said chilling, said withdrawals being sub-
stantially proportional to the rate of progress of
said chilling, so as to maintain said solution in
a homogeneous state throughcut the chilling
process.

3. In the process of dewaxing oil by dissolving
waxy oil in a combination of a selective and non-~
selective solvent, followed by progressively chill-
ing the solution and separating the wax from
the chilled solution: the improvement compris-
ing the step of progressively adding non-selective
solvent to said solution during said chilling, said
additions of non-selective solvent being at a rate
to reduce the ratio of selective solvent to the re-
maining cemponents of said solution substan-~
tially proportional to the rate of progress of said
chilling, so as to maintain said solution in a
homogeneous state throughout the chilling proc-
ess.

4. In the process of dewaxing oil by dissolving
waxy oil in a combination of a selective and a
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non-selective solvent, followéd by progressively
chlllmg tHe scltition and séparating the wax from
the chilled solution: the improvémert comprls-
ing the concurrent steps of progréssively with-
drawing portions of said selective solvent fromi
said solution and progressively adding non-se-
lective solvent to said solution during said chill-
ing, said withdrawals and additions being 4t a
rate to reduce the ratio of selective solvent to
the remalning co*nponents of said Solution Sub-
stantlallv proportmnal to the rate of progiess
of said chilling, so as fo maintain sdid solution
in a homogeneous state during the chllhng proc-
ess.

5. The process of claim 2 Whereln said with-
drawals of selective solvent are carried out by
evaporation under reduced pressure.

6. The process of claim 1, wherein said selec-
tive solvent is a halogenated hydrocarbon.

7. The process of claim 1 wherein said selec-
tive solvent is sulfur dioxide.

8. The process of claim 1 wherein said non-
selective solvent is benzene.

9. A process of dewaxing oil comprising dis-
solving waxy oil in a solvent combination of di-
chloromethane and dichlerodifluoromethane,
passing said solution through a series of chillers
at progressively reduced pressures whereby por-
tions of said dichlorodifiuoromethane are evap-
orated from said solution in each chiller, con-
trolling the rate of chilling and evaporating so
as to maintain said solution in a homogeneous
state throughout the chilling process, and sepa-
rating the wax from the chilled solution.

10. A process of dewaxing oil, comprising dis-
sclving waxy oil in a solvent combination of ben-
zene and sulfur dioxide, progressively chilling
said solution and injecting additional benzene
into said solution at a plurality of regular inter-
vals during said chilling and at a rate to reduce
the ratio of sulfur dioxide to the remaining com-
nonents of said solution substantially propor-
tional to the rate of pregress of said chilling
whereby said solution is maintained in a homo-
geneous state throughout the chilling process,
and separating the wax from the chilled solu-
tion.

KARL A. FISCHER.
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