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PROCESS FOR THE PRODUCTION OF
LUBRICATING OIL

Ulric B. Bray, Palos Verdes Estates, and Claude

E. Swift, Glendale, Calif., assignors to

Union

. Oil Company of California, Los Angeles, Calif.,
a corporation of California

Application October 2,
13 Claims.

This invention relates to a process for treating
petroleum or fractions thereof to produce lubri-
cating oil and is a continuation in part of appli-
cations Serial Nos. 555,016, 555,017, and 555,018,

5 filed August 4, 1931.
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One of the distinctive characteristics of a Iubri-
cating oil is its viscosity. For many purposes lu-
bricants are preferred which exhibit 2 minimum
variation in viscosity with variation in temepra-
ture, i. e. have low viscosity temperature sus-
ceptibilities. It is generally known that the vis-
cosity of lubricating oil produced from Western
crude oils, such as California naphthene base
crudes which are crudes containing asphalt, varies
more with change in temperature than lubricating
oils produced from Eastern crude oils or paraffin
base crudes. This means that if two such oils
have an identical viscosity at 100° F., the Western
oil will have a much lower viscosity at the higher
temperature of 210° F. than the paraffin base oil.
This change-in viscosity with temperature is

sometimes called the “temperature viscosity sus- .

ceptibility” of an oil. It is one of the character-
istics of Western lubricating oils that they-com-

prise distillates, that is, fractions which have been.

vaporized from crude oil and condensed. Lubri-
cating oils produced from paraffin base oils which

‘contain substantially no asphalt are generally

produced by first distilling light oil fractions in-
cluding gasoline, kerosene and gas oil and also
taking overhead light lubricating oils, called “neu-
trals” having a viscosity in the neighborhood of
100 to 200 seconds Saybolt universal at 100° F

leaving an undistilled residue  termed ‘bright
stock”.
are produced by blending these “neutrals” with
the “bright stock” in the desired proportion to
preduce oil of desired viscosity.

"~ The present invention is related to a process for
producing lubricating oils froin oils containing
asphalt and/or wax. In our process, crude oil
containing. asphalt and/or wax is topped to re-
move the lighter fractions of the oil. - The topped
crude is subsequently treated for removal of the
asphalt. and/or waXx. We prefer to effect the
separation of the asphalt from the oil by means
of solvents which are capable of dissolving the

oil and. which do not dissolve the asphalt. Such -

solvents are light petroleum fractions such as
naphthe, casinghead gasoline and petroleum frac-
tions normally vaporous at ordinary temperature
and pressure. Other solvents which may be em-
ployed are"aleohol, ether, mixtures of alcohol and
ether, acetone, etc. We prefer to-use as our sol-

5 vent liquefied normally gaseous hydrocarbons.

The lubricating oils of varying viscosity

1933, Serial No. 691,829
(CL 196—37)

We intend to include such liquefied normally
gaseous hydrocarbons as methane, ethane, pro-
pane, butane, isobutane and mixtures thereof.
These normally gaseous hydrocarbon solvents
may be obtained by rectification of casinghead &
gasoline by the so-called “stabilizing” method now
conventional in the natural gasoline industry.
They are the overhead obtained and are liquefied
by compression and cooled in the conventional
manner and are drawn into pressure chambers
where they are maintained in a liquid state until
used. A typical analysis of such & fraction is
6.72% ethane, 72.2% propane, 19.91% iso-butane
and 1.17% normal butane. Such a fraction may
be maintained in a liquid state at a pressure of
125 Ibs. per square inch at a temperature of about
75° F.

In carrying out the extraction of the oll with
this liquefied normally gaseous hydrocarbon sol-
vent, the solution is maintained at & pressure
sufficient to maintain the propane in the liquid
state at ordinary temperatures of about 70 to
80° P, i. e. at about 125 to 175 lbs. per square
inch. The commingling of the oil with propane
at such pressures, results in the precipitation of
asphalt which is separated from the oil as mate-
rial substantially free of oil and consisting chiefly
.of pure bitumen. The remaining oil dissolved
in the liquid propane contains substantially -all
of the lubricating oil components which are pres-
ent in the crude oil and in substantially the same
form as they existed in the original crude oil and
also the major portion of the wax present in the
crude oil.

The wax present in the oil may be separated
by chilling the oil propane mixture to low tem-
peratures to.precipitate the wax after which the
chilled mass is cold settled, centrifuged or filtered
to remove the precipitated wax from the propane
oil ‘solution. One method - for accomplishing
chilling of the oil to precipitate wax is by reduc-
ing the pressure on the propane oil mixture sub-
sequent to asphalt separation under high pres-
sure to permit vaporization of propane which
lowers the temperature of the oil and causes the
wax present to precipitate from solution.
¢ We have discovered that many lubricating oils

obtained by the extraction with solvents, such
as propane from crude oil containing asphalt
and wax, are composed of fractions which have
a relatively high gravity viscosity constant, 1. e.
a relatively high temperature viscosity suscepti-
bility and fractions which have a relatively low
gravity viscosity constant, 1. e. a relatively low
temperature viscosity susceptibility and that
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these oils may be separated into oils ‘which ex-
hibit & low temperature viscosity susceptibility
resembling oils produced from asphalt free
crudes and oils which exhibit a high tempera-
ture viscosity susceptibility corresponding to oils
produced by distillation of asphaltic crudes.

The gravity viscosity constant has been defined
by Hill and Coates in the Journsl of Ind. and
Eng. Chem. in Vol. 20, 1928, page 641. This con~
stant represents the paraffinicity or naphthenic-
ity of an oil. A high value represents s high
degree of nephthenicity while & low value indi-
cates & relatively greater paraffinicity. Lubri-
cating oils from natural crudes range from .903

for an extreme Gulf Coast type to .807 for an

Eastern Pennsylvania type or even beyond. For

. convenience, we will call the oils which exhibit

20

28

30 .

35

a9

2 low temperature viscosity susceptibility or
gravity viscosity constant as “parafinoid” or oils
of high parafiinicity and those which exhibit &
high temperature viscosity susceptibility or grav-
1ty viscosity constant and which resemble West-
ern lubricating oil distillates as “non-parafinoid™
or olls of low parafiinicity. 'The propane extract
which comnsists of such a mixture of parafinoid
end non-perafiincid fractions may be separated
into these respective fractions by the use of sol-
vents which will selectively dissclve out the non-
parefiinoid components. We have found thet
certain solvents have = selective solvent sction
for the non-perafinoid oils. As solvemts which
will effect this separation, we have found as use-
ful Hoguid sulphur dioxide, mixtures of scetone
and benzol, aniline, methyl formate, dichlorethyl
ether, nitrobenzol, chloraniline, ' phenol and
cresol. Liguid sulphur dioxide, dichlorethyi
ether and nitrobenzol have besn found especially
veluable as solvenis to separate the propane ex-

tract Into oils which exhiblt low temperature

viscoslty susceptibilities and into oils which ex-

“hibl} high temperature viscosity susceptibilities..

We have also discovered thei more eficient
separation of the desirable parafinoid fractions
irom the undesirable non-persfineid fractions
and impurities may be efiected if the separation
or exiraction is accomplished in the presence of
& louefied normally gaseous hydrocarbon solvent.
We have found it advantageous ¢o carry ocut the
extraction of the oil subsequent to the separation

’.of the asphalt and waz with quid sulphur di-

éo

-non-perafinoid components.

oxide in the presence of the liguid propane used

to precipitate and separate the asphali from the .

oil. The propane solution of oil is extracted with
liguid sulphur dioxide {o remove therefrom the
Liguid propane is
& good solvent for the varafiinic fractions but &
poor solvent for the impurities such as the gums,
resins and other compounds which exhibit high
carbon forming chsaracteristics. Furthermore,

1T an oil is extracted under the same conditions

of temperature and amounts of selective solvent,
1. e. Hquid sulphur dioxide, with and without the
use of liquid propane, a greater yield of parafin-
oid oil is obtained when the extraction is car-

rled ouf in the presence of the liquid propane.

‘The presence of the liquid propane during  the

| extraction appéars to lower the solvent power of

‘the extractive solvent, the result being that

parafinic fractions which are normally dissolved

In the extract phase during the extraction with-

out the presence of liquid propane are recovered
ir the solution of oil and liquid propane in the
so-called rafinate phase of extraction.

. &8 o further means of improving the temper-

- abure viecosity susceptibility of the oil we may

s
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treat it with sulphuric acid. Such treatment re-
moves from the oil & portion of the bodies pres-
ent which possess a high temperature viscosity
susceptibility. The treatment with sulphuric
acid is preferably followed by treatment with clay
to remove entrained sulphuric acid sludge which
does not separate by settling, and also to remove
coloring matter which imparts a poor color to
the oil. It is preferable to effect -the chemical
treatment with sulphuric acid and clay when the
oil is dissolved in the liquid propane for the rea-
son that. the sludge formed in acid treating the
paraffinic fraction or rafiinate produced by ex-
traction with liquid sulphur dioxide is a liquid
sludge as contrasted to the hard sludge often
obtained on $reating lubricating stocks directly,
that is, without the presence of liquid propane.
The' soft sludge obtained in acid treating the
rafiinate becomes emulsified and is difficult to
make agglomerate and settle from the cil when
the treatment is carriéd out in the absence of &
very low viscosity diluent such as liquid propane.
- We have found that by performing the acid
tregting step in the process prior to extraction
with Hlauid sulphur dioxide that more effective

-results are obtained. If the oil is not acid treat-

ed before extraction with the selective solvent,
there are present in the lubricating oil stock,

particularly residuel oils, certein asphaltic and:
coler bodies such as resins and gums which were

not removed in the asphalt and wax separation
stages, which promote emulsification of the
refinate and extract phases in the extraction

; stage so that a separation of these two phases is
very difficult. Im addition, the sulphuric acid ex-.

erts o selective action on the most asphaltic and
unsgturated bodies of high molecular weight

which tend to give high carbon residues in the-
“finished oil.

These bodies are very dificult to
remove with certain selective sclvenis such as
liquid sulphur dioxide on account of their high
molecular weight which corresponds to 2 low
solubility in the solvent.
removal of these hodies with 2 solvent such as
liguid sulphur dioxide, aniline or dichiorethyi-
ether requires the employment of very drastic
conditions of extraction, as, for example, an ex-
cessive amount of solvent or high i{emperasture
of extraction with the result that s portion of
the low molecular weight high grade material or
oil is lost in the extract phase along with the
high molecular weight material. Obviously, the

-removal of these most difficult high molecular

weight bodies by acid treatment prior $o ex-

traction with & selective solvent preciudes the.

necessity of employing the above drastic condi-
tions of extraction which result in o concomitant
loss of & portion of the high sgrade low molecular
weight oils. . -

It is preferable to perform the wax separation
step prior to extraction of the oil with the se-
lective solvent into fractions of high parafiinicity
and fractions of low parafinicity for the reason
that the low temperatures of extraction neces-
sary with certain selective solvents such as ligquid
sulphur dioxide, cresol and chloraniline causes
the wax to precipitate from soluticn and this
hinders extraction with the selective solvent. For
example, the extraction with liquid sulphur diox-
ide, and choraniline is preferably at 20 to
§0° F. and with cresol at —5 to 20° ¥. depending
upon the type of oil treated. For Californis oils,
the preferred i{reating temperatures are.lower
than those for Mid-Continent oils. YWhen tregi-
ing ot temperatures below epproximeately 35° =,

In other words, the
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wax, if present, will invariably precipitate from
solution and hinder the extraction process. More-
over, it ic easier to raise the temperature from a
dewaxing temperature to the higher extraction
temperature by simple heating than it is to
Jower the temperature from an extraction tem-
perature to a dewaxing temperature.

With the above discussion in mind, it will be
perceived that it is an object of our invention
to isolate from crude oil or topped crude oil
those fractions having characteristics which im-
part to the oil the low temperature viscosity sus-
ceptibility typical of paraffin base oil.

More particularly, it is an object of our inven-

- tion to isolate from asphalt containing oils those

components which impart to the oil the reduced
susceptibility to change in viscosity with tem-
perature which is characteristic of oils obtained
from non-asphalt containing oils, that is, to sep-
arate the paraffinoid from non-paraffinoid com-
ponents of the asphalt containing crude oils.

It is a further object of our invention to sepa-
rate asphalt from an oil containing asphalt, oil
and wax by means of a solvent, to separate the
wax from the oil and solvent .and subsequently
to separate the asphalt and wax free oil by means
of a second solvent used in the presence of the
first solvent inte a paraffinoid oil and a non-
paraffinoid oil, It is a further object to treat the
oil dissolved in the first solvent with sulphuric
acid prior to extraction with a selective solvent.

It is a further object of our invention to em-
ploy a normally gaseous hydrocarbon solvent, in

_ particular liquid propane, as the solvent for sep-

arating the asphalt from the oil and the use of
liquid sulphur dioxide as the solvent for sepa-
rating the oil into paraffinic and non-paraffinic
fractions. .

It is a particular object of our invention to sep-
arate the oil, subsequent to the removal of as-
phalt and/or wax from the oil and subsequent
to chemical purification with sulphuric acid and
clay, into paraffinic and non-paraffinic fractions
by means of liquid sulphur dioxide employed in
the presence of liquid propane.

Other objects and apparatus of our invention
will be apparent from the following description
of the invention taken from the drawing which
refers to a schematic arrangement of apparatus
for carrying out the invention.

Referring to the drawing, an asphalt and wax
containing oil, such as topped residuum from
which the lighter fractions such as gasoline, kero-
sene and gas oil have been removed, is taken from
tank 1 and is drawn into line 2 controllied by
valve 3 by pump &4 where it meets a stream of
liquefied normally gaseous hydrocarbon solvent
such as liquid propane taken from storage tank
§ via line & controlled by valve T and pump 8,
which forces the liquid propane via line 8 into
line 2. The amount of propane introduced into
line 2 will depend upon the character of the oil
and the temperatures desired in the wax precipi-
tating decanter or chilling column 43. The mix-
ture of liquid propane and oil containing asphalt
and wax is passed through turbulence or mixing
coil 10 into asphalt precipitator or decanter 11
where the asphalt present in the oil is precipi-
tated and settles rapidly to the bottom of the de-
canter as a slurry of substantially pure bitumen
or hard asphalt containing some oil and propane.
A pressure of approximately 125 to 175 lbs. per
square inch, and a temperature of about 70 to 80°
P. is maintained in decanter Ii. The pressure
in decanter {i is maintained by means of equi-

librium line 12, controlled by valve {4, which is
connected to propane storage tank §.

The amount of propane introduced into the oil
will also depend upon whether it is desired to re-
move the asphalt at the bottom of the decanter
{l.as a slurry of asphalt and propane, i. e. as &
mixture of substartially pure bitumen or hard
asphalt and propane, or as a liquid fraction of
asphalt containing propane and some oil. If it
is desired to separate the asphalt in decanter t{
as a liquid fraction, the volumetric ratio of pro-
pane to oil in decanter {1 will be within the range
of 0.6 to 6.1, depending upon the character of the
oil and the degree to which it was topped. High-
er volumetric ratios will precipitate and settle the
asphalt as a slurry of substantially pure bitumen
and propane containing very little oil.

The asphalt precipitated in decanter I is with- -

drawn via line 15 controlled by valve 1§ and is
forced by pump {7 under pressure through line
18 and heating coil 19 where it is heated to' a
sufficiently high temperature to melt the asphalt
and vaporize residual propane. The heated mix-
ture is then passed through line 20 and flashed
through pressure reduction valve 21 into evapo-
rator 22 which operates at a lower pressure. Su-
perheated steam is introduced into the evaporator
through perforated pipe 23 to supply additional
heat and to reduce the asphalt to proper specifi-
cation, generally only as regards flash and fire
points. The overhead from evaporator 22 pass-

ing through mist extractor 24 is sent through line

25 to cooler 26 and then via line 27 into separator
28. The uncondensed propane from separator
28 is sent through line 28 controlled by valve 38
to the suction of compressor 3{ where its pres-
sure is raised to that in the high pressure sys-
tem, and is then sent via line 32 to .cooler 33
where it liquefies and runs down into propane
storage tank 5 via line 34. Any condensed light
oil in separator 28 is withdrawn via line 3% con-
trolled by valve 36 and condensed water through
line 37 controlled by valve 38. The asphalt is
taken from the bottom of evaporator 22 via line
39 controlled by valve 39’ and passed into storage
tank 40. o

The overflow from decanter il consisting of
propane and oil free from asphalt but containing
wax is sent through line 4f and pressure reduc-
tion valve 42 into the wax precipitating decanter
or chilling column 43. In chiller 43 sufficient
propane vaporizes to reduce the temperature of
the remaining oil and propane to a sufficiently low
temperature which causes wax to precipitate from
solution. It is preferable to gradually lower the
temperature in the chiller 43 at a rate not in ex-
cess of 4° F. per minute, which is acéomplished
by controlling the pressure in the chiller 43 by
the proper operation of valve 45 on line 44 and
compressor 3. The pressure will be gradually
lower in chiller 43 to about 0 to 25 lbs. gauge,
which corresponds to a temperature of approxi-
mately —40° to 0° F. If desired the temperature

_ may be lowered rapidly, as for example at a rate

of approximately 10° F. per minute until the tem-
perature of approximately 35° to 45* F. is
reached, after which the temperature may be low-
ered gradually to approximately —40°,F. to 0° F.,
at a rate of about 3° F. per minute. If sufficient
propane is not present in the oil passing into
the chiller 43 to obtain the desired low tempera-
ture for wax precipitation, additional propane
may be introduced into’the oil passing into chill-
ing column 43 to provide for the desired low tem-

- perature upon subsequent vaporization of pro-

3;
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pane, The propane evaporated in the chiller 43
will pass out of the top through line 44, controlled
by valve 45 to the suction of compressor 3! where
the vapors are compressed, which are then ccoled
in cooler 32 and run down into propane storage
tank 5.

Due to the fact that sufficient time must be
given to gradually chill the solution of oil, wax
and propane passing into the chiller 43, and to
make the process continuous, a plurality of chill-
ing columns may be provided which may be op-
erated alternately. However, when operating o
batch process, merely one of such chilling col-
umns. will be sufficient. Thus, the entire charge
from decanter {( may be transferred to the col-
umn 48 and the chilling may be accomplished by
controlling the operation of valve 45 on line 40,

The solution of propane and oil containing the
wax precipitated by internal refrigeration; is
withdrawn from lines 48 via line 46, controlied by
valve 47 and pumped by pump 48 into the vapor-
tight wax separator or settler 49, whers sufiicient
time is provided for allowing the precipitated wax
to settle from solution to the bottom of the sei-
tler. In batch operation, only one of these set-
tlers will suffice, but to make the process con-
tinuous, & plurality of such setilers may be pro-
vided which may be operated alternately in order
to provide for suffcient settling periods. In
order to prevent ebullition in the wax separator
during the wax settling period, pressure is im-
posed upon the solution of oil. 'This is accom-
plished by maintaining pressure within the sepa-
rator by pump 48. As the chilled mass in the
wax separator remains in a2 non-ebullient state
the wax settles out and is collected by vanes 56
cperated by pulley 50 connected to o suitable
source of power, not shown. If sufficient propane
is not present in the wax settler 49 to give good
settling of the precipitated wax, additional pro-
bane may be introduced into the wax settler from
the propane storage tank 5. Generzally.a volume-
tric ratio of substantially not less then four vol-
umes of propane to one of oil should be msin-
tained during the wax settling operation. The
precipitated wax settling at the bottom of the

. wax separator 49 as a slurry of wax and pro-

50

65

60

bane is removed vie line 52, controlied by valve
83 and pumped by pump 54 through heater 55
and through line 56 into separator B57. Vapor-
ized propane is passed to the propaune storase
tank 5 via line 58 controlled by valve 58, ceoler
59, lines 60 and 28, compressor 3(, cooler 83, and
line 34. The propane-free wax is withdrawn
from the separator 57, through line 6! and
rumped by pump 62 into line 63 controlled by
valve 64 into storage tank 65. _ '

The solution of oil and liquid propane and free
from asphalt and wax is withdrawn from the
wax settler 49 via line 66 controlled by valve 67
and pumped by pump 68 into line §9, where it
meets a stream of sulfuric acid or other scids
coming from storage tank 70 via line 71 controlled
by valve 72 and pump 713. The mixture of acid,
oil and propane passes from line 69 through mix-
ing or agitating-coil 14 where the mixture is thor-
oughly agitated, after which it passes through line
15 into the separator 16, where the sulfuric acid
sludge is allowed to settle out. If sufficient pro-
bane is not present in the oil to permit good set-
tling of the acid sludge, further quantities may

- be introduced into the oil either into line 68

75

proper to the sulphuric acid treatment, or it may

be added into line 75 subsequent to the agitation -

with sulphuric acid. The acid sludge settling to

3,008,006

the bottom of the separator 76 is withdrawn vis
line 77 controlled by valve 787and pumped by
pump 79 through line 80 through heater 81 where
the mass is heated sufficiently to vaporize propane
present in the sludge. The heated mass passes
from heater 81! to line 82 into separator 83 where
the sludge separates from the propane and is
withdrawn via line 84 controlled by valve 85 and
sent to storage 86. The vaporized propane is
drawn into line 87 controlled by valve 88 and
passed into line 58 where it is thereafter passed

‘together with the vapors from separator 57,

through cooler §9, compressor 3!, cooler 33 and
propane storage tank 5.

The acid treated oil in separator 76 dissolved
in propane, is withdrawn vie line 89 and passed
into clay tower 99 where the oil and propane is
treated with fuller's earth, Death Valley clay, di-
atomaceous earth, bentonite, charcoal and the
likze, for the purpose of removing any remeaining
sludge and neutralizing the oil, If desired, the
clay treefing step may be omitted in order {o
leave the oil slightly acid. This will facilitate
the subsequent extraction step with liquid sulphur
dioxide.

The acid and clay treated solution of oil in
liquid propene and free from asphalt and Wax,
is withdrawn from the clay tower 90 vie line 90
controlled by valve 92 and pumped by pump 93
through heater 94 where its temperature is raised
to an extraction temperature with liquid sulphur
dioxide of approximately 20 to 50° F. and even

10

15
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30

higher. The propsne solution of oil is then passed

vig line 95 into the lower zone of extraction col-
umn 96. The liquid sulphur dioxide from tank 97
is withdrewn vie line 98 controlled by valve 89
and pumped by pump (60 through line 16! into
the upper zone of extraction column 95, Due to
the difference in specific gravity of the oil intro-
duced into the lower zome of the extraction col-
umn and the liquiq sulphur dioxide introduced

35

40

into the upper zone of the extraction column, .

these two liquids tend to separate. _As the liquid
sulphur dicxzide descends through the extraction
column it dissolves certain components present
in the oil comprising the fractions in the oil of
low parefiinicity, leaving undissolved the fraction
of high parafinicity dissolved in the liquid pro-
bane. It is preferable to effect the extraction
with liquid sulphur dioxide in the presence of
two volumes of propane to one volume of oil, Ap-
proximately -two to three volumes of liquid sul-
phur dioxide should be employed to obtain the
desired separation of the oil into parafinic and
non-parafiinic fractions.

The solution of liquid sulphur dioxide and cil
is removed from the extraction column 9§ via line
102, controlled by valve 183 and sent by means

of line 104 into vaporizer 185, where the sulphur -

dioxide present in the oil is vaporized by aid of
steam circulated through closed coil 106 and
passes through line 187, controlled by valve 108,
compressor 189 and then to condenser 18 where
the sulphur dioxide is liquefied and sent via line
1§ into separator {12. The sulphur dioxide sol-
uble constituents of the oil or extract are removed
from the bottom of the vaporizer 105 via line 14,
controlled by valve {5 and sent to storage tank
LELR

The ascending column of oil in extraction col-
umn 96 dissolved in liquid propsne and from
which “the liquid sulphur dioxide ‘soluble com-
ponents have been removed passes via line {7
controlled by valve {18 into an auxiliary sepa-
rator 119 where any remaining liquid sulphur
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dioxide present in the oil and components soluble
in Hquid sulphur dioxide, which were not set-
tled in extraction column 96 are settled out and
passed via line 120 cortrolled by valve 121 into
line 184 to the vaporizer 105. The fraction of oil
in auxiliary separator 119 passes via line 122 into
evaporator 123 where the propane and sulphur
dioxide present in the oil are vaporized by the
aid of steam circulated throtigh closed -coil 124
and are sent via line 125 controlled by valve 126
to compressor 109, condenser 110 via line 111 into
separator  1{2 where the propane is separated
from the liquid sulphur dioxide and passes via
line 127 controlled by valve 128 and pumped by
pump 129 via line 130 to propane storage tank 5.
The liquid sulphur dioxide in separator 112 is
withdrawn via line 13f controlled by valve 132
and pumped by pump 133 to liquid sulphur diox-
ide storage tank 91. The treated oil in evaporator
128 which has been freed from propane and sul-
phur dioxide is removed via line 134 controlled
by valve 135 and passed to refined oil tank (36,

The foregoing example is merely illustrative of
a preferred method of carrying out our invention
and is not to be taken as limiting, as many varia-
ations may be made within the scope of the fol-
lowing claims by anyone skilled in the art.

We claim: .

1. A process for the treatment of mineral lu-
bricating oil which comprises dissolving said oil
in a liquefied normally gaseous bydrocarbon sol-
vent, treating the diluted oil with sulphuric acid,
extracting the acid treated and diluted oil with
a selective solvent for non-paraffinoid fractions
to form a fraction dissolved in said diluent and a
fraction dissolved in said selective solvent and
separating said fractions.

2. A process according to claim 1 in which the
liquefled normally gaseous hydrocarbon is liquid
propane and the selective solvent is hquid sul-
phur dioxide:;

3. A process according to claim 1 in which the
liquefied normally gaseous hydrocarbon is liquid
propane.

4. A process accordmg to claim 1 in which the
acid treated oil dissolved in the hydrocarbon
diluent is treated with clay.

5. A process for the treatment of an oil con-
taining -asphalt which comprises commingling

‘said oil with an asphalt precipitating solvent to

precipitate asphalt, separating the asphalt from

the oil dissolved in sald solvent, treating the oil

solvent solution 'with sulphuric acid, extracting
the acid treated oil dissolved in the asphalt pre-

-cipitating solvent with a selective solvent for non-
parafiinoid fractions to.form a fraction dissolved

in the asphalt precipitating solvent and a frac-
tion dissolved in the selective solvent and sep-
arating said fractions.

6. A process as claimed in claim 5 in which the

asphalt precipitating solvent is a liquefied nor-’

mally gaseous hydrocarbon.

7. A process as claimed in claim 5 in which the
asphalt precipitating solvent is liquid propane
and the selective solvent is liquid sulphur di-
oxide.

" - 8. A process for the treatment of hydrocarbon
oil containing wax which comprises dissolving
said oil in a liquefied normally gaseous hydrocar-
bon diluent, chilling the diluted oil to precipitate
wax, separating the precipitated wax from the
diluted oil, treating the dewaxed and diluted oil
with sulphuric acid, extracting the dewaxed and
acid treated diluted oil with a selective solvent

5
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15

for non-paraffinoid fractions to form an oil frac-

tion dissolved in said diluent and an oil fraction

dissolved in said Solvent and separating said

fractions.
9. A process according to claim 8 in which the

- chilling is produced by vaporizing a portion of

the diluent from the oil solvent solution. .

-10. A process according to claim 8 in which the

selective solvent is liquid sulphur dioxide. -

11, A process for the treatment of oil contain-
ing asphalt and wax which comprises commin-
gling said oil with an asphalt precipitating sol-
vent to precipitate asphalt, separating the as-
phalt from the oil and wax dissolved in said sol-
vent, chilling the waxy oil dissolved in said sol-
vent to precipitate wax, separating the precipi-
tated wax from the oil dissolved in said solvent,
treating the oil dissolved -in said solvent with
acid, extracting the acid treated oil dissolved in
the solvent with a selective solvent for non-par-
affinoid fractions to form a fraction dissolved in
said asphalt precipitating solvent and a fraction
dissolved in said selective solvent and separating
said fractions. '

12. A process according to claim 11 in which
the asphalt precipitating solvent is a liquefied
normally gaseous hydrocarbon,

13. A process for the treatment of crude oil
which comprises dissolving said oil in & lique-

fied normally gaseous hydrocarbon solvent, treat-

ing the diluted oil with sulphuric acid, extracting
the diluted oil with a selective solvent for non-
parafinoid fractions to form a fraction dissolved
in said diluent and a fraction dissolved in said

_selective solvent and separating said fractions.

ULRIC B. BRAY.
'CLAUDE E. SWIFT.
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