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FRANCIS X. GOVERS, OF LAWRENCEVILLE, ILLINOIS, ASSIGNOR TO INDIAN REFINING
COMPANY, OF LAWRENCEVILLE, ILLINOIS, A CORPORATION OF MAINE

PROCESS FOR THE RECOVERY AND PURIFICATION OF LUBRICATING OILS FROM
MINERAL OILS '

‘Application filed October 18, 1928, Serial No. 313,346,

This invention relates to the improvement

in methods of obtaining from mineral oils,
fractions suitable for the manufacture of

lubricants and to so refining such fractions

as to improve the lubricating characteristics
of the resulting oils, and more particularly
to such methods as applied to mineral oils
containing a substantial amount of paraffine
Wax. : : : :

The method not only produces lubricating
oils having markedly superior lubricating
values but.in addition thereto gives greatly
increased yields of lubricants and paraffine
wax from a given amount of crude oil.

Lubricating oils must not only possess the

* property of forming coherent and adherent
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films but they must in addition possess “body”
enough for the required duty. They should
flow readily at low temperatures (say 0° F.)
and should retain at high temperatures (say
400° F.) enough “body” and “oiliness” (by
“oiliness” is meant the property of being
adsorbed by or wetting the surface of a
metal) for the duty required. The com-
ponents of lubricating’ oils should retain, at
all times, under conditions of use their mutual

- solubility, and the oils should not become
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cloudy, opaque or show signs of separation
at low temperatures. They should not cor-
rode nor tend to dissolve the bearing metals
under conditions of use, and should contain
no free carbon. :

In the cases of lubricants for internal com-
bustion engines they should retain their prop-

? erty of “oiliness” at high temperatures and

under conditions of crank case dilution and
should not form an emulsion with water.

As ordinarily manufactured, lubricants
made from naphthene base oils have the prop-
erty of retaining at low temperatures the
mutual solubility of component hydrocarbons
and the formation of coherent films but are
lacking in that they do not have the necessary
degree of “oiliness” under conditions of crank
case dilution, or at elevated temperatures.

As ordinarily manufactured, lubricants
made fromr paraffine base crudes retain to a
greater degree than the naphthene base Iubri-
cants their “oiliness” at high temperatures
and under crank case dilution, but at low tem-
peratures the components of the paraffine base
lubricants as heretofore made tend -to lose

their mutual solubility, and these oils show -

signs of cloudiness, due to the separation of
solid hydrocarbons, and lose their “oiliness™.

As most of the loss of mutual solubility at
low temperatures in lubricants made from

wax-containing crude oils is due to the sepa-

ration of paraffine wax, these lubricants are
put through a so-called “dewaxing” process,

which consists of cooling or chilling a frac-

tion containing lubricants down to a tempera-

ture where the wax separates out and filter- -

ing out the separated wax. Due to difficulties
in manufacture this “dewaxing” is seldom
if ever complete. : '

The usual explanation of the lack of com-
plete “dewaxing” is that wax exists in two
states, an amorphous and a crystalline state,
and that the wax in the amorphous state not
only does not separate out but prevents the
otherwise crystallizable wax from separating.

It is common procedure, almost universal,
in the manufacture of lubricants from paraf-
fine base crude oils to distill from the crude,
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fradtions containing the desired lubricants

and then to submit these fractions to a “crack-

ing” operation, whereby, it is claimed, the

amorphous wax is converted into the crystal-
lizable body and then to submit the “cracked?”
fractions to a “dewaxing” process.

80

- While this “cracking” operation results in

a product that contains less wax and is, there-
fore, easier to dewax, the “dewaxing” is
never complete and the tendency to separa-
tion at lowering temperatures remains. This
“cracking” operation not only breaks down
the so-called amorphous wax but part of the
crystallizable wax as well, and converts

much of tthe valuable lubricating fraction
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into compounds of lower boiling point and
of lessened value. ‘
Lubricants made from oils so “cracked”
tend to lose the peculiar and highly desir-
able quality of “oiliness”, this tendency be-

_coming greater as the degree of “cracking”
a .

increases.
In an attempt to retain to a high degree

‘this quality it has been proposed to limit

the “cracking” effect as far as possible by the
use of distillation methods calling for lower

- temperatures under diminished pressures.
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The methods heretofore described calling
for the use of diminished pressures and a low-
ered. temperature in distillation do not en-
tirely prevent the undesirable “cracking”
effect and in the case of crude oils containing
considerable quantities of paraffine wax the-
difficulties of “dewaxing” are increased and
it has, up to the developement of the new
method herein described, been impossible to
produce a lubricating oil of the desired
“oiliness” in which mutual solubility of its
component parts at low temperatures is pre-
served.

Disassociation or decomposition of hydro-
carbons under heat is promoted by diminished
pressure.

Temperature indications are mean tem-:
perature indications only and do not denote
that portions of a mass are not heated higher
than such mean indicated temperature.

I have discovered in the manufacture of
lubricants that, in order to preserve fully
their inherent “oiliness” and mutual solu-
bility, under conditions.of use, it is not only
necessary to remove, in refining, such por-
tions or fractions as tend to separate under
conditions of temperature or use but it is
important to so control the process that no

-portion of the lubricant has, in the course of

manufacture, been heated above a definite
and fixed point.

T have discovered that, by the use of con-
trolled indirect heating, it 1s possible to dis-
till and redistill the fractions of mineral
oil suitable for lubrication under diminished
pressure without decomposition or disassocia-
tion, and at the same time preserve the natur-
al “oiliness” inherent in lubricants made from
paraffine base oils.

I have discovered that, by the use of a suit-
able solvent treatment, it is possible to sep-

" arate out from the main body of the lubri-
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- from the lubricating oils of the
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cant fraction of the oil such portions as will
tend to separate out later under conditions
of use and/or lowering temperature.

T have discovered that, by the use of a mix-

‘ture of solvents of differing solvent proper-

ties, it is possible to get a better separation?
esirable
portions from those which are undesirable,
from a lubricant standpoint. -

T have discovered that, by the use of suit-
able solvents and the selection of particular

1,802,942

fractions obtained by distillation under di-
minished pressure with controlled indirect
heating, it is possible to obtain from any
given crude oil, lubricating oils character-
ized by a high degree of “oiliness”, and main-
tenance of the mutual solubility of the com-
ponents even at low temperatures.

By suitable solvent I mean a liquid which
at temperatures of approximately 100° F.
has substantially complete solvent action on
a mineral oil wax distillate substantially free
from constituents having a boiling point
equal to or below that of gas oil and at tem-
peratures of —5° and below has substantially
complete solvent action on the liquid hydro-
carbons: therein but substantially no solvent
action on the solid hydrocarbons therein and
of such a nature that upon cooling a solu-

‘tion of such mineral oil wax distillate in the

solvent liquid to 0° F. and removing the solid
hydrocarbons so precipitated and the solvent
liquid the resulting oil has a cold test of sub-
stantially 0° F. S -
In a simple embodiment, my invention con-
templates distilling, under conditions of di-
minished pressure coupled with controlled in-
direct heating, from crude oils the fractions
distilling at a temperature between 400° F.
and 620° F. under a low absolute pressure,
advantageously about 5 mm. removing from
such fraction, by means of a selected and
selective solvent treatment at a desired tem-
perature, and subsequent cooling, such por-
tions as tend to separate out under use of
lowering temperature or tend to lessen the
desired “oiliness”; removing from the lubri-
cating portion the solvent used; treating the
portion remaining after the removal of the
solvent to remove sulphur and sulphur bear-
ing bodies; and finally redistilling, under
diminished, pressure and controlled indirect
heat, into fractions differing, in accordance
with the requirements of the trade, as to
body and gravity. )
The advantages of distilling mineral o1ls
under diminished pressure or in a so-called
vacuum have been recognized for many years,
and the extra advantage of a very high de-
gree of vacuum due to the extreme lowering
of the boiling point of the desired fraction
has been recognized, but the adaptation of
very high vacuum operations to commercial
products has been held back because of the
peculiar characteristics of the material under

treatment. Mineral oils having a relative-

ly high viscosity are rather sluggish in heat

‘transfer, and under methods hitherto pro-

posed much of the good effects of high vac-
uum are destroyed or rendered in part in-
effective by reason of the method of heating.

Direct heating of the distilling vessel by

means of products of combustion does- not
wholly achieve the desired purpose because,
due to the low rate of heat transfer from gas
to oil, high temperature differences are em-
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ployed and parts of the mass are heated be-

yond the desired temperature, this tendency
to overheating being accentuated by the vis-
cosity of the oil and its low heat conductivity.
These difficulties can be overcome in part by
the use of indirect heating, and while this is
effective so far as permitting the control of
the heating medium to a greater extent than
in the case of direct fire apparatus and in the
prevention of overheating, the capacity of
the apparatus is limited by reason of the slug-
gishness of the oil to absorb and transmit
heat in the ordinary types of still. I have dis-
covered, however, that if the oil to be distilled
1s moved at high velocity over a heated sur-
face maintained at or about the requisite de-
gree of temperature, the temperature differ-
ences between the body of the oil under treat-
ment and the heating medium, which may be
a suitable vapor or liquid, can be kept to a
minimum, and that a high rate of heat trans-
fer can be maintained at low temperature dif-
ferences. This results in a minimum of
change in the oil under treatment and the re-

5 tention of all the desired qualities both in the

liquid and solid hydrocarbons.
As means for heating the surfaces over

stead of direct heating by flame or produets
of combustion, a suitable heated fluid advan-

‘tageously circulated to and from a source of

heat supply, such as the condensible vapor
of a high boiling compound such as diphenyl,
which vapor is of stable composition at the
temperature used, or a' molten metal such as
lead or a fusible alloy (as described in my
Patent No. 1,586,987, patented June 1,1926).

The use of mercury vapor under main-
tained vacuum for this purpose has been pro-
posed, but is objectionable. The use of sup-
erheated steam is not feasible,

. boiling hydrocarbon oils be used because they
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decompose on continued heating.

These and other similar methods of heat-
ing have become known in the art as “indi-
rect heating” as distinguished from direct
heating by flame or products of combustion.

It has been proposed to fractionally sepa-
rate liquid hydrocarbons by means of selec-
tive solvents and it has been proposed to use
solvents as diluents in the manipulation of
lubricating bearing fractions prior to ‘and
during the removal of wax. All the solvents
hitherto proposed have not had sufficient se-
lective solvent action as between the solid
hydrocarbons and the liquid hydrocarbons
under treatment. Acetone both in a pure and
diluted state has been proposed as a solvent
for the selective separation of differing liquid
portions of hydrocarbons. It has also been
proposed to use various alcohols for such pur-

_ pose. It has been proposed to use benzol and
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toluol as diluents. The use of acetone by
itself results in the separation of the liquid

nor can high.

3

hydrocarbons into various differing fractions

and the use of benzol by itself results in lubri-

cating fractions which, after removal of the

benzol, show great increase in temperature

at which the finished lubricating oil shows

i:)loudiness or separation of solid hydrocar-
ons. :

I have discovered, however, that by com-
bining the two solvents in proper propor-
tions, there is no separation of the liquid
hydrocarbons into several varying fractions,
and that upon chilling, the solid hydrocar-
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bons are entirely separated in such a state as

to permit of easy separation either by cen-
irifugal force or by means of filtration, and
that after removal of the solvents, the lubri-
cating oils retain their “oiliness” at all tem-
peratures and remain homogeneous at low
temperatures.

I have also found that the property of
“oiliness” can be advantageously increased
by the removal of undesired fractions of
liquid hydrocarbons by means of a selective
solvent, .

I will now describe in detail a form of
apparatus suitable for carrying out my
process.

Referring to the drawings:

Fig. 1 is an elevation of the apparatus;

Fig. 2 is a sectional detail of the oil heater
element; ‘ '

Fig. 3 is a sectional elevation of a boiler
for('i delivering hot vapor to the oil heater;
an : ‘
Fig. 4 is a flow sheet of the entire process.

Referring to Figs. 1, 2 and 8 of the draw-
ings, the apparatus consists of an evaporator
6, having an outlet 8 connected by flange 9
to the inlet 10 to the condenser 11.
denser 11 is connected to receiver 12 by
means of a barometric discharge pipe 13.
The condenser 11 is further provided with a
water inlet 14 and water outlet 15, and is con-
nected to a jet ejector 16 by means of pipe 17.
The heating elément 5 (shown in detail in
Fig. 2) and the evaporator 6 are connected
by a circulating system comprising down-
take pipe 19, circulating pump 20 and up-
take pipe 21. The heating element 5 (see
Fig. 2) comprises an outer shell 22, provided
with headers 23 and 24 into which are ex-
panded tubes 25. The upper header 23 is
secured to the shell 22 which has, at its lower
end an enlarged portion 22’ within which is
a packing chamber. Extending upwardly
from the header 24 is a cylindrical shell 247
between which and 22’ packing material, ad-
vantageously asbestos fiber, is located, which
1s held in place by a gland member 60. This
arrangement allows for expansion of the
tubes without undue strain. At its. upper

‘portion the shell 22 is surrounded by a jacket

26, the intermediate space being advanta-
geously filled with heat insulating material

on--

80

83

20

95

100

105

110

115

120

125

130



10

15

20

- 25

30

35

4.

o1. T_hié construction need not be further‘

specifically destribed, as it will be apparent
from the drawings. The heating element is
advantageously heated by hot vapor entering
through the neck 80 from the pipe 31, pro-
vided with valve 56, which is connected to the
boiler 82. The heating vapor passes up-
wardly around through the space between
shells 22 and the shell 83 which surrounds
the tubes 25, through which the oil passes,
and the vapor then flows downwardly in con-
tact with these tubes.  The vapor is thereby
condensed and collects in the Eottom of the
chamber above the header 24, and flows out-
wardly through the neck 34 which is con-
nected to the pipe 85 leading to a pump 36
by which it is returned- through pipe 57
having check valve 58 to pump 89 and thence
through pipe 37 leading into a chamber 37’
at the bottom of the boiler 32.

The boiler 82 is supplied with a high boil-
ing point liquid, such as diphenyl, delivered
by supply pump (not shown) through pipe
88 leading to a circulating pump 89 from
which it is delivered by pipe 87 into chamber
87’ and thence into a series of tubes 41 mount-
ed between headers 42, 43. The bank of
tubes 41 is mounted within a brickwork stack
44 which may be heated in any suitable man-
ner, as by hot gases delivered into the lower
portion of the heating chamber 45 through a
connection 46 (shown in dotted line) leading
to any suitable heat ,sup%ly. The liquid pass-
ing through the pipes is delivered against a
spreader 62 into a vapor chamber 47 having

- a safety valve 61, from which chamber the

vapors are delivered through pipe 81 and

" pressure regulating valves 56, 56" to the

40
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vapor inlet 30 of the heating element 5. A

The unvaporized liquid passes from the
chamber 47 through the pipe 48 to the pump
39 and is circulated through the heated tubes.
These pipes 48, 31 and 35 are provided with
suitable bends-to provide for expansion and
contraction. .

From the heating chamber 45 the hot gases

‘may be delivered into a stack 50.

As a high boiling liquid, I may advan-

tageously use melted diphenyl, which melts

at about 158° F. and boils at about 485° F.,
and at a pressure of approximately 110
pounds has a temperature of about 750° F.
By means of the system shown, the tubes
in the heating element 5 are externally heated
by the hot diphenyl vapor and can therefore
be readily maintained at any desired temper-
ature. ) '
The oil is continuously forced upwardly
by the pump 20 through the heated tubes 25
and the mixed liquids and vapors are dis-
charged against the spreader 51 in order to
permit the separation of the oil vapors from
the liquid oil which flows downwardly
through the pipe 19 to the pump 20.
The temperature of the vapor delivered

1,802,042

through pipe 31 is controlled by varying the
pressure under which the high-boiling point
liquid is vaporized. The temperature of the
tubes through which the oil is circulated can
thus be accurately controlled. The rate at
which the oil is heated in its passage through
the heated tubes may be controlled by vary-
ing the speed of the circulating pump 20.

There can thus readily be maintained any
desired temperature difference between the
heated surfaces and the flowing oil in con-
tact therewith, thereby enabling the gradual,
uniform heating of the body of oil to the de-
sired distillation temperature without any
danger of overheating portions thereof, and
ciits may be taken off within as narrow ranges
of temperature as considerations may dic-
tate. '

All pipes conveying hot liquids or vapors

“are heavily insulated to avoid loss of heat,

and all pipes containing diphenyl are pro-
vided with means for liquefaction or for
maintaining the diphenyl in liquid state.

The pipes 19 and 21 are provided with slip-

joints 52 and 53 to provide for expansion and
contraction. :

The system is provided at all necessary
points with heat and pressure indicating de-
vices.

A specific example of the operation of the
process and apparatus is as follows: ’

1000 bbls. (42 gals. each) of Illinois crude

«oil are topped in a pipe still in which is dis-

tilled off at-a temperature not in excess of

"675° F. about 28% (of the body of the oil)

in the form of a gasoline cut, and 17% in the
form of a cut suitable for cracking. The re-

maining 550 bbls. are transferred to a vacuum .

still as above described. ,

- In this still, the oil to be distilled is intro-
duced into the pipe 55 and circulated in the
manner above described through the exter-
nally heated tubes 25. The partially vapor-
ized circulating oil from the tubes 25 is dis-
tributed by the spreader 51 in the form of a
curtain, the unvaporized portion going down
to the body of the evaporator 6 to be circu-
lated through the circulating system and the
vapor portion going off through the outlet

‘neck to the condenser 11 where it is condensed

and flows through the barometric discharge
pipe 13 to the receiver 12. The surface con-

“denser is cooled-by means of water; during

the evaporation and condensation, a pressure
less than that of one atmosphere absolute
(advantageously a pressure of 5 mm. or less)
is maintained on the evaporation system by
means of the ejector 16.
There are first distilled off 170 bbls. under

this low pressure, from an initial tempera- :

ture of approximately 220° F. to a final tem-
peérature of approximately 400° F. This ma-
terial can be separated in distillation, into
fractions for various uses or may be run off
in one fraction for cracking stock.
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Theres is then distilled off under low pres-
sure (advantageously 5 mm. absolute) at an
initial temperature of approximately 400° F,
and a final temperature of approximately
620° F., 250 bbls., which fraction constitutes
a wax distillate. My invention is not lim-
ited to the use of
a cut within a wider or a cut or cuts within
harrower ranges, may be used as considera-
tions may require.

The residue of 130 bbls. remaining in the
vacuum still may be burned or worked up in
a special form of vacuum evaporator for still
heavier oils. -

During the period of distillation, care is
taken that the temperature of the oil does not
exceed 675° F. and that the heating medium
used for the indirect heating does not exceed

-730° F.

To this wax distillate fraction may be add-

- ed its own volume of acetone, and thorough-

ly mixed at a temperature of 100° F. It is
then cooled to 80° F. and allowed to stand.
There is a sharp separation into two layers,
and the top layer, containing most of the
solvent and about 10% of the wax distillate,
is drawn off. From this portion, the acetone
is evaporated and the residue treated accord-
ing to the use.to which it is to be put.

The amount of acetone used depends upon
the desired fractional separation of the lig-
uid hydrocarbons, and may be more or less
than the amount above stated. This frac-
tional separation using acetone may be ef-
fected in one or more operations.

The bottom layer, consisting of about 90%

. of the original wax distillate and 15% of the

40
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acetone used, is mixed with 7000 gals. of ben-
zol and 5425 gals. of acetone heated to 90° F.

-and stirred thoroughly.

If it is not desired to make fractional sep-
aration of the liquid portions of the wax dis-
tillate hydrocarbons, the initial mixing of
one volume of acetone and one volume of

5 wax distillate may be omitted, and the wax

distillate mixed directly with one and one-
half times its volume of a mixture of equal
parts ‘of acetone and benzol, and heated to
about 90° T, : .

The mixture of wax distillate and mixed
solvents is then cooled, in a flowing stream
and under mild agitation, to a low tempera-
ture, such as —5° F. or less, and run into
grainers where it is stirred until there is a
complete separation between the soluble and
insoluble constituents.

This mixture of lubricating oil stock and

solvents containing finely divided separated
"method for the recovery and refining of lu-

matter, is then run through filter presses in
which the suspended matter is separated out.
The filter cake is worked up for the recovery
and purification of the paraffine wax, and the
filtrate is run to evaporators where the sol-
vents are evaporated off. The remainder of

a cut within this range, as .

/

S

the filtrate may then be treated with 66° sul-
furic acid, and acid and sludge centrifuged
off, treated at 250° F. with an alkaline solu-
tion and the alkaline solution and separated
matter centrifuged off.

The thus treated distillate or lubricating
oil stock, about 8,500 gals., is transferred to
a vacuum still of the type above described,
where it is separated: by distillation under
low pressure, advantageously of the order of

5 mm., into the required fractions. This dis-

tillation is preferably conducted in the pres-
ence of alkali, as for example caustic soda,
either in solution or as a finely divided solid,
in the approximate proportion of about'1 1b.
of caustie soda. to about 100 gals. of 0il. For
some grades of lubricating oils, the acid and
alkali treatment may be omitted. During
such distillation the temperature of the heat.
ing medium is not allowed to exceed 730° F.

An example of fractional distillation un-
der an absolute pressure of about 5 mm. is
shown in the following table:-

. gt oy s Viscosity
Gals, Distilled Initial B.P.|Final B, P, at 100° I,

Saybolt

1380 380 10 200

1360 I 410 440 300

1630 140 480 450

220, T 480 540 | 850

1860l '540 600 1100
580 Residue

. “The residue can be accumulated until there
1s enough for distillation and then be redis-
tilled to a heavier oil than the 1100 viscosity
in the above example, giving at an imitial
boiling point temperature of 600° F. and a
final boiling point of 640° F. a lubricant of
%ppr(gimately 1700 Saybolt viscosity at
00°F. |

The fractions as given in the above exam-
ple are distinguished and differentiated from
the lubricating oils ordinarily found in com-
merce by the comparative absence of red
(when viewed by transmitted light in a Lovi-
bond Tintometer), by their retention of mu.
tual solubility under low temperature con-
ditions, by their “oiliness” under high tem-
perature conditions, by their absence of

“bloom”, in their relation of gravity to ab-

solute viscosity, by their relatively low co-
efficient of friction under heavy loads, by
their freedom from sulphur compounds and
by their absence of corrosive action.
Lubricating oils as found in commerce may
have grouped together in a given oil a few
of the desirable properties above enumerated
but up to the discovery of the above described

bricating fractions of mineral oils, no lubri-
cating oils have been known to possess, in
any given oil, all of the above enumerated
desirable qualities and properties.
Examples of the finished lubricating oils
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produced by this method are shown in the
accompanying table: :

1 2 ‘ 3 4 5

Vapor Temp.

at 10 mm. abs. 438468 | 472-408 § 502-538 540—565 566-592
Color 34" cell - - 4 0] 14 20 27
Gravity 242 | 23.8| 23.1| 224 218
Vis. @ 100 . 237 455 | 678 1026 1652
Flash 420 455 465 |. 480 515
Fire - . 475 525 545 575 | - 605
Pour test °F —5| Zero| Zero| Zero| Zero
Cold test °F -6 -5 =57 —b -5
Cloud at zero degrees F. No.{ No. No. No. No.

Tt will be obvious from the foregoing that.
many modifications may be made in the de-

tails of the process without departing from.

the spirit and scope of my invention. For
instance, the chemical treatment may be ap-
plied to the wax distillate before or after

the déwaxing treatment. Also certain other

- fractions of crude oil, such as for example

lubricant concentrates from Pennsylvania
type crude oils or chemically treated lubri-
cant containing concentrates from mixed
base crude oils, are equivalents of the wax
distillate given in the foregoing example

~with respecb o the dewaxing treatment above

described. :
T claim:— :
1. Process of manufacturing a low_cold
test lubricating oil which comprises mixing

a wax distillate fraction of a mineral oil with

a solvent liquid, which at temperatures of ap-
proximately 100° F. has substantially com-
plete solvent action on a mineral oil wax dis-
tillate substantially free from constituents
having a boiling point equal to or below that
of gas oil and at temperatures of —5° and
below has substantially complete solvent ac-

tion on the liquid hydrocarbons therein but.

substantially no solvent action on the solid
hydrocarbons therein and of such a nature
that upon cooling a solution of such mineral
oil wax distillate in the solvent liquid to 0°
F. and removing the solid hydrocarbons so
‘precipitated and the solvent liquid the re-
sulting oil has a cold test of substantially 0°
F., cooling the mixture of solvent liquid and
wax distillate fraction to a temperature of
0° F. or below, and removing therefrom the
solid hydrocarbons so precipitated.

9. Process of manufacturing a low cold
test lubricating oil from a wax “distillate
fraction of a mineral oil which is substan-
tially free from constituents having a boiling
point equal to or below that of gas oil which
comprises mixing the said fractlon with a

solvent liquid which at temperatures of ap--

proximately 100° F. has substantially com-
plete solvent action on said fraction and at
temperatures of —5° F and below has sub-

'all of the solid hydrocarbons
~ and removing the solid hydrocarbons so pre-
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stantially complete solvent action on the lig-
uid hydrocarbons therein but substantially
no solvent action on the solid hydrocarbons
therein and upon removal of solid hydrocar-
bons and the solvent the fraction has a cold
test substantially the same as the tempera-
ture of the mixture at the-time of the re-
moval of the solid hydrocarbons, cooling the
mixture to a temperature of 0° F. or below
and removing therefrom the solid hydrocar-
bons so precipitated.

3. Process of manufacturing a low cold
test lubricating oil from a wax distillate
fraction of a mineral oil which is substan-
tially free from constituents having a boiling
point equal to or below that of gas oil which,
comprises mixing the said fraction with

"acetone and benzol in such a ratio to each
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other and to the said fraction that the ace-

tone and benzol together, at temperatures of
approximately 100° F..have substantially
complete solvent action on such fraction, and

at temperatures of —5° F. and below, have .

substantially complete solvent action on the

‘liquid- hydrocarbons but substantially mno’

solvent action on the solid hydrocarbons in
said fraction and upon removal of solid hy-

drocarbons and the acetone and benzol such -

fraction has a cold test substantially the same
as the temperature of the mixture at the time
of the removal of the solid hydrocarbons,
cooling the mixture to a temperature of 0° F.
or below, and removing therefrom the solid
hydrocarbons so precipitated. >
4. Process of manufacturing a low cold
test lubricating oil from a wax distillate
fraction of a mineral oil which is substantial-
ly free from constituents having a boiling
point equal to or below that of gas oil which
comprises mixing the said fraction with a
solvent liquid which at temperatures of ap-

proximately 100° F. has substantially com-

plete solvent action on said fraction and at
temperatures of —5° F. and below has sub-
stantially complete solvent action on the lig-
vid hydrocarbons therein but substantially
no solvent action on the solid hydrocarbons
therein and upon removal of solid hydrocar-

.bon&)and the solvent the fraction has a cold

test. substantially the same as the tempera-
ture of the mixing at the time of the removal
of the solid hydrocarbons, cooling the mix-
ture to a temperature at which substantially
are precipitated

cipitated.
TIn testimony whereof, I affix my signture.

FRANCIS X..GOVERS.
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